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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
blectrotechnical standardization.

nternational Standards are drafted in accordance with the rules given in the ISO/IEC Directiyes, Part 2

The main task of technical committees is to prepare International Standards. Draftylnternationa
Standards adopted by the technical committees are circulated to the member-bodies for voting
Publication as an International Standard requires approval by at least 75% of the member bodies casting
B Vote.

Attention is drawn to the possibility that some of the elements of this(art of ISO 10303 may be thg
subject of patent rights. 1SO shall not be held responsible for identifying any or all such patent rights.

SO 10303-59 was prepared by Technical Committee ISO/TC.184, Automation systems and integratio
Subcommittee SC 4, Industrial data.

S

SO 10303 is organized as a series of parts, each puplished separately. The structure of 1ISO 10303 iS
fescribed in ISO 10303-1.

Fach part of ISO 10303 is a member of onelef the following series: description methods, implementatiory
methods, conformance testing methedelogy and framework, integrated generic resources, integrated
bpplication resources, application protocols, abstract test suites, application interpreted constructs, and
ppplication modules. This partsof ISO 10303 is a member of the integrated generic resources series.
The integrated generic respurees and the integrated application resources specify a single conceptuall
product data model.

A complete list of parts of ISO 10303 is available from the Internet:

<http://www.tcl84-sc4.org/titles/>
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation of product
information and for the exchange of product data. The objective is to provide a neutral mechanism
capable of describing products throughout their life cycle. This mechanism is suitable not only for
neutral file exchange, but also as a basis for implementing and sharing product databases, and as a basis
for archiving.

This part of ISO 10303 is a member of the integrated generic resources series. Major subdivisions of-thig
part of 1SO 10303 are:

— product data quality definition schema;

— product data quality criteria schema;

— product data quality inspection result schema;
— shape data quality criteria schema;

— shape data quality inspection result schema.

Before going into details of the quality of product data, itawill be useful to note that quality of product
physical object), quality of product model, and quality of product model data are different concepts
With reference to the definition of the term “quality”in 1SO 9000, we define the term “quality of product
bs ‘a measure of degree of satisfaction of requirements of a product on appearance, functionality and
performance’. The conceptual product modelis adequately defined in ISO 10303 but there is currently
very little provision for the specification® of quality of product model. Only tolerance informatior
pssociated to a product model may ‘be categorized as the information concerning quality of product
model. Product model data is a representation of a (conceptual) product model with a finite number of
digits. It naturally includes numerical precision problems. Slight inconsistencies amongst geometrig
entities, topological entities’and between geometry and topology may be inappropriate for somg
ppplications. All product-model data are created by some CAD system and it is well known that the
humerical representation method and precision obtained are CAD system dependent. This part of 1SQ
10303 deals with, the erroneous or inappropriate characteristics of product model data.

Dther 1SO.standards that have provisions on the quality of products, including specification, verification
and precess for improvements, have no information on the quality of product data. Product data quality
related'specification in ISO 10303 is at present restricted to the overall numerical precision of an entirg

raduct madal Pravicion-of mare datatlad chacificatinne far tho ranracaontatian nf tha auialitv af nradiie
HoEHCHHOGE OISO S e G E GSpP e e HORS o e e PreSeRtato RS tHE-Guatty- O proaul

data, especially that of three dimensional shape data, will promote quality guaranteed (assured) data
exchange and will reduce unnecessary rework to adjust the transferred product data to a usable state in
the receiving system.

This part of 1ISO 10303 consists of five mutually related schemas as shown in Figure 1. The first schema,
namely the product data quality definition schema, defines high level data elements for managing
product data quality information such as the relationship of the product data quality information with
the product data inspected.
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The second schema, namely the product data quality criteria schema, deals with general product data
and specifies how to represent quality criteria and quality measurement requirements. The third schema,
namely the product data quality inspection result schema, also deals with general product data and
specifies how to represent quality inspection results. Specifications defined in the second and the third
schemas are sufficiently general so that quality of various types of product data other than shape data
can be dealt with in the future.

Two schemas, the shape data quality criteria schema and the shape data quality inspection result schema,

% B ralizaoti o £+l wreadiiatdat PTRV H W itort haora ad_th wreadiiat-dat PETRVN H AR T- VY tH
are-spectatizations-of-the-product-dataeuatity-eriteriaschemeaant-the-product dateetatity-spectiot
result schema respectively to shape data. The quality of product shape data is modelled in this part©of
1SO 10303 by classifying practical inconveniences including erroneous data, inappropriate data-@r.other
items that hinder successful data exchange. These mainly arise due to inappropriate Chumerica
representation of the underlying mathematical model. The classification is based on the taxonomy of
known problems caused by low quality product shape data. Major classifications are\‘grroneous data
and ‘inapt data’. Problems are further categorized as geometry issues, topologyyissues, combined
geometry/topology issues and geometric model issues.

The target product shape data representation is limited in this part of 1SQ*10303 to the data conforming
to 1SO 10303-42 although it may be enhanced to allow other representations including native CAD dat3
in future editions.

Each criterion includes a corresponding measurement féguirement. A measurement requirement
provides a textual description of how the criterion is to.pbedneasured and may have additional attributeg
and rules to control the test and the element or elements to be tested. It does not provide an algorithm for
the measurement process. It is expected that the-developer of a product data quality checking program
will develop his algorithm for the measurement so that that algorithm satisfies the measurement
requirement specified.

NOTE 1 Measurement algorithms are\outside the scope of this part of ISO 10303 since it is understood tha
algorithm development is a competitive arena for engineering system vendors and cannot be standardized by an
International Standard.

For the assessment of-shape data quality by numerical test, thresholds, which are user definable from
application protogols—supporting shape models, play a key role. Enhancement of the existing
Application Protocols, such as ISO 10303-203 and 150 10303-214%], to support shape data quality

informations-of.development of new Application Protocols which treat shape data quality will be eased
by the usé.of the procedure suggested in [3]. An example of a typical threshold is a distance threshold
for evaluating a gap between a base surface and bounding curves for trimming the effective portion of
the surface. That distance threshold implies that if the maximum distance between the surface and the

curvac ic araatar than Ar annial 0 tha cnactfiod minimiim valiia thon tha aan chall ha 1indarctand ac
Corv eSS greate—tHa- o e qua—t0tHE-SpecHe v et tHE-Gap-SHarPeonaGersSte8a—=S

quality defect. Appropriate thresholds depend on many factors such as size of a product, design
requirements, sensitivity of engineering systems to numerical imprecision, etc. Therefore, what
threshold value to use needs to be carefully determined in each business situation based on agreement
among business partners.

The shape data quality inspection result schema provides representation of quality inspection results for

a specific product shape data with regard to specified quality criteria. The inspection result indicates
whether, or not, the product shape data inspected contains quality defects. It may also include detailed
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information on what type of quality defect is existing, and how serious the defect is, together with the
shape element data where the problem is detected. This information is expected to be useful for the
quality healing process and to help efficient co-operation between the quality checking process and the
healing process of the product shape data.

product_data_quality_ re_lated_dété_guality_definition data_qualit_y_def_inition @roduct definition schema}
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Figure 1 — EXPRESS-G diagram of the overall model structure
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NOTE 2 Numbers enclosed in triangles in Figure 1 denote internal references within the figure. This is not

stan
inF

dard EXPRESS-G style but is used to prevent complicated long path references. Similar notation is also used
igures G.2 and G.3.

The selection of instantiated data elements from those shown in Figure 1 depends upon the scenario of
quality information usage. Amongst the expected scenarios for the use of this part of ISO 10303 are:

Requirement of quality: The ordering company may require the company receiving the order to
create product data that satisfies prescribed quality requirements. Examples are exclusion of

......

Iustrative figures showing required information for these scenarios are presented in Annex G.

Constituent schémas of this part of 1ISO 10303 are as follows:

contributing to the representation of product shape, etc. Very limited information, namely relevant
criteria together with required thresholds from those in Figure 1, is necessary in this scenarie.) The
information may be transferred together with the ordering sheet.

Declaration of quality: The creator of a product data may use quality information_for explicitly
declaring the quality level satisfied by his/her model. Depending on the design method'and the CAD
system used, the quality of the product data may be unambiguously declared witheut any inspection
Selective criteria and thresholds for which the model is judged to be quality-defect free are required
information in this scenario. The quality information may be transferred together with the
corresponding product model data.
Assurance of quality: A quality assurance organization mjay “use quality information for
representing the results of quality inspection for a particular pteduct model data. This scenario wil
require inspected quality criteria together with threshelds used, measurement requirements
deployed and inspection results obtained. The accutacies used may also be included. The
information is transferred together with the corresponding product model data.
Quality information for use in quality improvement: If a quality defect is detected by quality
inspection, necessary actions for improvingzcritical data will be required. For that purpose
information on the nature and severity of any quality defects should be provided. Therefore, this
scenario will require a detailed inspectionresult report at the geometric entity instance level. This
information is transferred together.with the corresponding product model data.
Long term archival of product.data: It is desirable that a detailed record of product model datg
quality is archived with product data. The data requirement for this purpose is similar to that needed
for assurance of quality.

Product) data_quality_definition schema: defines high level data elements for managing product
data-guality information;

XV1
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quality criteria, quality measurement requirements and quality assessment specifications for product
data;

Product_data_quality_inspection_result schema: provides general specifications for the
representation of quality inspection results for a particular product data;
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Shape_data_quality_criteria schema: provides representations of shape data quality criteria
together with corresponding measurement requirements, thresholds for judging the existence or

absence of quality defects and assessment specifications for product shape data;

Shape_data_quality_inspection_result schema: provides representations of quality inspection
results for a particular product shape data with regard to specified quality criteria. Detailed
information on what type of quality defect is existing, and how serious the defect is, together with the
shape element data where the problem is detected can also be represented.

The relationships of the schemas in this part of ISO 10303 to other schemas as defined as the integrated
peneric resources of 1SO 10303 are illustrated in Figure 2 using EXPRESS-G notation. EXPRESS-G i
Hefined in Annex D of 1ISO 10303-11:2004. The schemas occurring in Figure 2 are companents of 1SQ
10303 integrated generic resources, and they are specified in the following resource parts:

A4

measure_schema ISO 10303-41
product_definition_schema ISO 10303-41
product_property_definition_schema ISO 10303-41
product_property_representation_schema ISO 10303-41
support_resource_schema 1SO 10303441
geometric_model_schema ISO 10303-42
geometry_schema 1SO 10303-42
topology_schema 1S©10303-42
representation_schema ISO 10303-43
qualified_measure_schema ISO 10303-45
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Figure 2 — Schema level diagram of refationships among 1SO 10303-59 schemas (inside the box
and with other resource schemas
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Industrial automation systems and integration — Product data
representation and exchange —

Part 59:
ntegrated generic resource — Quality of product shape|data

1 Scope

This part of 1ISO 10303 specifies the representation of product data quality especially focusing on threg
dimensional product shape data. It provides general specifications for the representation of quality
Criterion, quality measurement requirement, quality assessment specification and quality inspectior
Fesult of product data. These specifications are provided so that this part.of 1ISO 10303 can be extended
fo deal with non-shape data quality in the future. By focusing on threg-dimensional shape data, detailed
specifications for the representation of shape data quality criterion together with corresponding
measurement requirement, shape data quality assessment specification and detailed results of shape datg
nuality inspection are provided.

The following are within the scope of this part of 1SQ, 10303:
— representation of high level data elements.for managing quality related data;
— representation of general quality criteria for product data;

— representation of general _quality criteria for product data associated to the corresponding
measurement requirements;

— representation of-general quality criteria for product data associated to the corresponding
assessment speeifications;

— representation of quality inspection results of given product data;

— representation of quality criteria for three dimensional product shape data coupled with
measurement requirements for the evaluation of quality criteria and association with the pertinent

mant—cnacificatinn Halib opritaria oo Head—far—th ranracantatian—af—racuranaant
UASOTOSOITITTIU JHC\:III\;GLIUIIJ. bluallL_y CITiCTIia  valt v uosTu 1TUl e ICPICOCIILGLIUII Ul ICquIICIIICIIL,
declaration of, or assurance of, product shape data quality; the target shape data models are
equivalent to those defined in ISO 10303-42;

NOTE 1 Detailed requirements for product shape data quality are application context-dependent. This part of
ISO 10303 provides a means to select appropriate criteria with required thresholds.

— representation of quality inspection results of given three dimensional product shape data.
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The following are outside the scope of this part of ISO 10303:
— degree of satisfaction of design intents;
— quality inspection algorithm;

— relation of shape data quality with tolerance;

[V ul mlis} Tl + of 1l 107010 A L itk el 1 H HS &l + Lok \_dat. tacl o froat
NU'TL 4 LILLLES] HGII. UT TOU 1LUJUU UTUlo VVILT IIICBGI Ul lIIGrJ'JIUPI TaLwe rJIU\JUbL \OIIGPC} uata ICHICDUIILUU Ll_y A T
humber of digits where no unique correct solution exists. Therefore, what is specified in this part of ISO 10303.s
bssentially different from tolerance information.

— detailed information relating to quality of product data other than shape data;

NOTE 3 Though general specifications for the representation of criterion, measurement requirement, assessmen
specification and inspection result of product data quality are given, detailed specifications are provided only fo
three dimensional product shape data.

— data model to improve quality of product shape data;

— relationship of design quality and quality of product data;

— aesthetic quality of product shape data.

NOTE 4 Aesthetic quality of product shape is a decisive,factor for some types of product, such as passenger cars
However, it is not included in this part of 1ISO 10303 since technology for the evaluation of the aesthetic quality is

hot yet well established, even though practical funetions for its evaluation such as smooth highlight lines or smooth
curvature distribution are deployed.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 8824-1:2002, Information technology — Abstract Syntax Notation One (ASN.1) — Part 1: Specification
of basic notation

pxchange — Part 1: Overview and fundamental principles

SO 10303-11:2004, Industrial automation systems and integration — Product data representation and
bxchange — Part 11: Description methods: The EXPRESS language reference manual

SO 10303-41:2005, Industrial automation systems and integration — Product data répresentation and
pxchange — Part 41: Integrated generic resource: Fundamentals of product description and support

SO 10303-42:2003, Industrial automation systems and integration — Product data representation and
bxchange — Part 42: Integrated generic resource: Geometric and opelogical representation

SO 10303-43:2000, Industrial automation systems and integration — Product data representation and
bxchange — Part 43: Integrated generic resource: Representation structures

SO 10303-45:1998, Industrial automation systems and‘integration — Product data representation and
exchange — Part 45: Integrated generic resourcefdMaterials

SO 9000:2005, Quality management systems— Fundamentals and vocabulary
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3 Terms, definitions and abbreviations

3.1 Terms defined in 1ISO 10303-1
For the purposes of this document, the following terms and definitions given in ISO 10303-1 apply:

— application;

— application context;
— application protocol;
— data exchange;

— product;

— product data.

3.2 Terms defined in ISO 10303-42

F-or the purposes of this document, the following terms and definitions given in 1SO 10303-42 apply:
— boundary;

— boundary representation solid model(B-rép);

— bounds;

— curve;

— surface.

3.3 Terms defined in 1SO 10303-43
F-or the parposes of this document, the following terms and definitions given in 1SO 10303-43 apply:

—_representation;

— context of representation;

— element of representation.

3.4 Terms defined in 1SO 9000

For the purposes of this document, the following terms and definitions given in ISO 9000 apply:
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— inspection;
— quality;

— quality requirement.

3.5 Other terms and definitions

F-or the purposes of this document, the following terms and definitions apply:

3.5.1

Hausdorff distance

distance metric between two point sets A={ay, ...., an} and B={by, ...., by} defined as!
H(A, B) = max( h(A, B), h(B, A))

where h(A, B) is directed Hausdorff distance from A to B defined as:

h(A, B) = maxmin d(a, b)

d(a, b) is Euclidean distance between two points

B.5.2
product data quality
consistency, completeness, and suitability for its purpose.@f the product data

B3.5.3

product data quality criterion

requirement for detecting a quality defect in product data, whose presence can be judged by a logical
pr a numerical test

B.5.4

product shape data

Hata representing product shape with geometric and topological information in accordance with
[SO 10303-42

3.6 Abbreviations

FFor the,purposes of this document, the following abbreviations apply.

ran haoundarns ranracantatinn
reP—BouHaaty FePreSeHtaton

IR integrated resource (of 1SO 10303)

PDQ  product data quality
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4 Product data quality definition

4.1 Introduction

The following EXPRESS declaration begins the product_data quality definition_schema and
identifies the necessary references.

XPRESS specification:

)
SCHEMA PRODUCT_DATA QUALITY_DEFINITION_SCHEMA;
REFERENCE FROM PRODUCT_DATA QUALITY_CRITERIA_SCHEMA — 1SO 10303-59
(data_quality_criteria_representation);
REFERENCE FROM PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA~=)1S0O 10303-59
(data_quality_inspection_result_representation);
REFERENCE FROM PRODUCT_DEFINITION_SCHEMA — 1SO 10303-41
(product_definition);
REFERENCE FROM SUPPORT_RESOURCE_SCHEMA (text); ——,1S0 10303-41
(*

NOTE 1 The schemas referenced above can be found in the followirig parts of ISO 10303:

product_data_quality_criteria_schema clause 5°0f this part of 1ISO 10303
product_data_quality_inspection_result_schema clause 6 of this part of ISO 10303
product_definition_schema 1ISO 10303-41
support_resource_schema 1ISO 10303-41

NOTE 2 See annex D, Figure D.1, for & graphical presentation of this schema.

1.2 Fundamental conCepts and assumptions
This schema provides the following information;
— identification-and definition of product data quality information.

It issunderstood that data quality information is not a constituent of product data. When requirements
on‘data quality are represented before the actual product design is commenced, they exist without
any relationship to a particular product data model. In the case where some product data set ig
inspected, then the inspection results are related to the particular product data model. Therefore, data
quality information shall be identified and defined separately from a product definition with
relationship to the pertinent product definition as necessary.

— relationship between product data quality information and product data.
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This relationship is required to represent inspection results of a particular product data. Actual
relationship will be created between a data_quality_definition entity and a product_definition

entity.

Existence of a data_quality_definition entity implies the existence of a set of product data quality
criteria. Related inspection results may also exist. The product data quality criteria are represented using
entities defined in product_data_quality_criteria_schema and the inspection results are represented
using entities defined in product_data_quality_inspection_result_schema.

1.3 Product data quality definition type definitions
1.3.1  used_quality_representation_select

A used_quality representation_select type allows selection of either data.quality criteriaf
| representation or data_quality_inspection_result_representation.

- XPRESS specification:

)

TYPE used_quality_representation_select = SELEECT
(data_quality_criteria_representation,
data_quality_inspection_result_representation);

END_TYPE;

(*

1.4 Product data quality definition.entity definitions
1.4.1 data_quality_definition

A data_quality_definition-describes aspects of product data quality. Identification of the pertinent
product data quality information described will be given by data_quality_definition_representation-
| relationship. Information on the inspected product data and management data for product data quality

shall be related to this'entity as required.

- XPRESS specification:

)
ENTITY data_quality definition;
descriptionr - text;

END_ENTITY;
(*

Attribute definitions:

description: A textual description characterizing the data_quality_definition.
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4.4.2 data_quality_definition_representation_relationship

A data_quality_definition_representation_relationship relates a data_quality definition to a
representation of quality data. The used_representation may be a data_quality_criteria_-
representation as defined in product_data_quality criteria_schema or a data_quality_inspection-
_result_representation as defined in product_data_quality_inspection_result_schema.

EXPRESS specification:
)
ENTITY data_quality_definition_representation_relationship;
description I text;
definition : data_quality_definition;

used_representation : used_quality_representation_select;
END_ENTITY;

(*

Attribute definitions:

fdescription: A textual description characterizing the data,quality_definition_representation_-
Felationship.

definition: data_quality_definition that is related.to“its corresponding quality information in
Fepresentation level.

used_representation: used_quality _representation_select that allows selection of either data A
guality criteria_representation or data_quality_inspection_result_representation.
1.4.3 product data_and_data. quality_relationship

A product_data_and_data_quality_relationship relates a data_quality definition to a product A
definition.

NOTE When only requirements of product data quality are exchanged, this entity will not be created.

| XPRESS specification:

)

ENTITY pl’ndll{"f data _and data qnnlify rnlnfinnchip;

description : text;
product_data : product_definition;
data_quality : data_quality_definition;
END_ENTITY;
(*
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Attribute definitions:

description; A textual description characterizing the product_data_and_data_quality_relationship.
product_data: A product_definition whose data is subject to inspection.

data_quality: A data_quality_definition that describes the product data quality information.

A4_A dat Lit PA PN HT [P aa.
.55 UaLG_unIILy_UCIIIIILIUI 1 UIO.I.IUIIDIII'J

A data_quality_definition_relationship describes a relationship between two data_quality A
definitions.

FXAMPLE Product data quality for one product will be checked multiple times along with-theyadvancement of
the design of the product with slightly or very different requirements. This entity enables to\relate these checks by
relating representative data_quality_definitions.

F XPRESS specification:
)
ENTITY data_quality definition_relationship;
description . text;

relating_data_quality definition : datayquality definition;
related_data_quality _definition : data_quality definition;
END_ENTITY;

(*

Attribute definitions:

description: A textual description.characterizing the data_quality_definition_relationship.

relating_data_quality_definition: One data_quality definition that relates to related data A
pguality _definition.

related_data_quality_definition: Another data_quality_definition that is related with relating_A
data_quality. definition.

1.4.5 «software_for_data_quality_check
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inspection.
EXPRESS specification:
*)
ENTITY software_for_data_quality_check;
description o text;
software_name o text;
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software_version : text;
data_quality : data_quality_definition_representation_relationship;
END_ENTITY;

(*

Attribute definitions:

description: A textual description characterizing the software_for_data_quality_check.

coftware_name: The name of the software.

software_version: The version of the software.

data_quality: The product data quality information pertinent to the software identified.

NOTE Other management information concerning data quality check such as who is responsible for the check o

when the check was done can be appended in AP level by the use of management_&esource_schema included in
SO 10303-41 as is done in the existing APs.

FXPRESS specification:

)

FND_SCHEMA; -- end product_data_quality _definition_schema
(*
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5 Product data quality criteria
5.1 Introduction

The following EXPRESS declaration begins the product data quality criteria_schema and
identifies the necessary references.

EXPRESS specification:

)
SCHEMA PRODUCT_DATA QUALITY_CRITERIA_SCHEMA;
REFERENCE FROM PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA — 1S0 10303-59
(data_quality_inspection_result_representation);
REFERENCE FROM REPRESENTATION_SCHEMA — 1SO 10303-43
(representation,
representation_item,
representation_item_relationship);
REFERENCE FROM SUPPORT_RESOURCE_SCHEMA (text ,bag_to- set); —— 1SO 10303-41

(*

NOTE 1 The schemas referenced above can be found in the followihg parts of 1SO 10303:

product_data_quality_inspection_result_schema clause® of this part of ISO 10303
representation_schema 1SO10303-43
support_resource_schema 1SO 10303-41

NOTE 2 See annex D, Figure D.2, for a graphical presentation of this schema.

b.2  Fundamental concepts.and assumptions

n order to unambiguously@hare product data quality information, the following are required:

b) A clear statement of each quality requirement. Such a requirement will be referred to as ‘quality
Criterion’ in this standard.

b) Specification‘ef)necessary conditions for the measurement to be used for ensuring that a quality
Criterion is mets  Such conditions are referred to as *‘measurement requirement’ in this standard. Each
measurerment requirement shall specify the types of entities to be checked, the measurement process to
be used-(if definable), and the required accuracy of the measurement. Measurement processes are
specified in descriptive terms only — the actual measurement algorithms are outside the scope of this

ool

c) Specification of assessment for judging the acceptability of the quality measurements. Such a
specification is referred to as ‘assessment specification’ in this standard. Assessment specifications for
the quality of 3D shape models fall into two classes, the first involving numerical test with one or two
thresholds for acceptability, and the second involving logical test (details will be presented in clause 7).

d) Provision of a method for selecting required inspection report type.
e) Specification for the representation of inspection results.
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This schema provides representations for items a) — d) that are mandatory in any application.

The information corresponding to e) above is specified in product_data_quality_inspection_-
result_schema.

NOTE 1 Scenarios of the expected use of this standard are described in Introduction and annex G.

5.2.1 Representation of product data quality criteria

Foduct data quality requirement can be unambiguously Tepresented Dy a combination of quality criteria
Fach criterion may have one or more associated measurement requirements and assessment
specifications.

t is anticipated that there are quality criteria for which it is not possible to specify a.measurement
Fequirement. For this reason, this schema provides both quality criteria with or withaut’relationship td
the corresponding measurement requirement.

FXAMPLE 1 ‘unmanufacturable data is not acceptable’ is a clear and important product data quality requirement.
n this case, ‘existence of unmanufacturable data’ will become a criterion. Therefore, satisfaction of the criterion
mplies the existence of quality defect. But, the definition of measurementrequirement for completely detecting
Linmanufacturable data will be very difficult.

FXAMPLE 2 A significant gap between a surface and bounding’curves for a face on the surface can cause
problems for the receiving system. In order to detect that type-eflow quality data, the criterion ‘gap_between_-

bdge_and_base_surface’ is defined. In order to judge the'guality, the related measurement shall be based on thg
calculation of the distance between a curve and a surfage! Ideally the distance shall be calculated as the minimunm
Histance to the surface from a point on the curve-After calculating this distance for all points on the curve, the
maximum value amongst them shall be obtained. Then this maximum distance shall be compared with thq
threshold defined for this criterion for evaluating if quality defect exists. This example shows how a combinatior]
Of quality criterion, associated measurement requirement and assessment specification forms a core part of thg
nuality model representation.

Quality requirement is application dependent and target design requirement dependent. This schemd
pllows a user to seleet.a-set of necessary criteria from the standardized criteria and combine them tg
Fepresent his requitéments on product data quality.

Specifications-in this schema are sufficiently general to be applicable for quality of any property of
product data. Specialization of this schema to three dimensional product shape data is given in clause 7
Application to other types of product data quality will require further specialization of this schema to bg
fefined.

5.2.2 Representation of the requirement on measurement of product data quality

Where an inspection report is required, a reliable measurement shall be associated with each quality
criterion and used to determine whether, or not, the data is defective with respect to that criterion.

The following are requirements for the reliable measurement:

(1) Appropriate data element shall be measured.
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(2) Necessary conditions for appropriate measurement shall be clarified such as mandatory
measurement process if definable, what physical quantity shall be measured, what special cases
shall be taken into account, required precision of measurement result, etc.

(3) A robust algorithm that satisfies all the requirements represented by (2) above shall be deployed.

NOTE 1 Itisunderstood that inspection algorithms belong to a competitive arena for engineering system vendors
and therefore shall not be standardized. For this reason, the requirement (3) above is outside the scope of this
standard.

The representation of measurement requirement is designed so that it can be referenced both from
data_quality _criteria_representation and data_quality_inspection_result_representation.

b.2.3  Control of inspection result report

Type of information and level of detail of inspection result report may differ depending the scenario of
ts use or the purpose of the inspection. The entity data quality repopt.request provides thd
representation of a request for an inspection report with regard to a partieular criterion. It has twd
Subtypes, summary_report_request and detailed_report_request. The use of summary_report_{
Fequest is recommended to capture overall quality level such asdfow many entities were checked
regarding the criterion and how many entities among them were judged as having quality defect. The usq
Df detailed_report_request is suited to obtain more detailed report such as what entity instance caused
uality defect and how serious it is. It has attributes to request’a report on all the measured elements ol
pnly on elements with inferior quality. Expected number of elements to be reported and expected
equence of report may also be specified. Since these specifications affect other schemas in this standard,
t is recommended to look into Figure 1 of Introdugtion to understand related entities in other schemas
data_quality_inspection_report of product data inspection_result schema corresponds td
data_quality_report_request of this, “schema. It has two subtypes, data_quality A
nspection_criterion_report which cofresponds to summary_report_request of this schema and
data_quality_inspection_instance_‘report which corresponds to detailed_report_request of thig
schema. data_quality_inspection_instance_report is a collection of data_quality_inspection_A
nstance_report_item which corresponds to one instance or one pair of instances of the given product
fata.

NOTE In shape_data~quality_inspection_result_schema, data_quality_inspection_instance_report_item
s specialized to_shape_data_quality_inspection_instance_report_item which has a subtype instance_report;
| item_with_extkeme_instances for representing quality defect in shape entity instance level and how serious it is

FXAMPLE The following explanation assumes the case where only report on inferior quality elements is
regquested. In the case of ‘short_length_edge’ criterion, two or more edges may be detected as having shorte
length than the specified threshold. The entity data_quality_inspection_instance_report (or shape_data_-
quality_inspection_instance_report) will report all the detected edges. The entity data_quality_inspection_-
instance_report_item (or shape_data_quality_inspection_instance_report_item) corresponds to one detected
edge. In the case of ‘“multiply_defined_faces’ criterion, two or more pairs of face_surfaces may be detected as
having duplication. data_quality_inspection_instance_report (or shape_data_quality_inspection_instance_-
report) will report all the pairs of face_surfaces detected. data_quality_inspection_instance_report_item (or
shape_data_quality_inspection_instance_report_item) corresponds to one pair of face_surfaces.
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5.3 Product data quality criteria type definitions
5.3.1 detailed_report_type

A detailed_report_type is a type to allow selection of the required type of detailed inspection result
report. It has two enumerated values. One is MEASURED_ELEMENT that requests instance report on
inspected data element irrespective of whether, or not, it has inferior quality. The other is
INFERIOR_QUALITY_ELEMENT that requests instance report only for instances having inferior
Tatity. The Sefection of this type affects 10 data_quatity _INSpection_INStance_Teport_item a5 define
n clause 6.4.8.

NOTE This type is used in the definition of detailed_report_request entity defined in clause 5.4.10.

- XPRESS specification:

)

TYPE detailed_report_type = ENUMERATION OF
(MEASURED_ELEMENT,
INFERIOR_QUALITY_ELEMENT);

END_TYPE;

(*

Fnumerated item definitions:

MEASURED _ELEMENT: A detailed report is-fequired on all the inspected elements represented by
data_quality_inspection_instance_report_item.

INFERIOR_QUALITY_ELEMENT: A detailed report is required only on elements with quality
Hefects represented by data_quality \inspection_instance_report_item.

h.3.2  preferred_ordering

A preferred_ordering-has two enumerated values, which determines in what order to present detailed
Feport.

NOTE 1 Fhis type is used in the definition of detailed_report_request entity defined in clause 5.4.10.

FEXPRESS specification:

*)
TYPE preferred_ordering = ENUMERATION OF
(EXTREMITY_ORDER,
DETECTED_ORDER) ;
END_TYPE;

(*
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Enumerated item definitions:

EXTREMITY_ORDER: The inspected data shall be reported in extremity order. The most extreme
data shall be reported first.

NOTE 2 Whether the largest value or the smallest value is the most extreme data depends on the criterion.

DETECTED_ORDER: The inspected data shall be reported in detected order.

.3.3 summary_report_type

A summary_report_type is a type to allow selection of required type of summarized inspgction resul
Feport. It has five enumerated values. The selection of this type affects data_quality, inspection_
Criterion_report_item as defined in clause 6.4.6.

NOTE This type is used in the definition of summary_report_request entity definee~in clause 5.4.9.

- XPRESS specification:

)

TYPE summary_report_type = ENUMERATION OF
(UNSPECIFIED,
CONCLUSION_ONLY,
NUMBER_OF_QUALITY_DEFECTS,
NUMBER_OF_INSPECTIONS_AND_CONCLUSION,
FULL_STATISTICS);

END_TYPE;

(*

Fnumerated item definitions:

lUNSPECIFIED: Report typé is not specified.
CONCLUSION_ONLY: Only conclusion showing defect free or not is requested.
NUMBER_OF _QUALITY_DEFECTS: Report on the number of quality defects is requested.

NUMBER_OF_INSPECTIONS_AND_CONCLUSION: Report on the number of inspected
elements and conclusion is requested.

FULL_STATISTICS: All types of information, namely, conclusion, the number of inspected elements
and the number of quality defects are requested.
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5.4 Product data quality criteria entity definitions
5.4.1 data_quality_criteria_representation

Adata_quality_criteria_representation represents a selected set of criteria on product data quality. An
instance of this entity may be used independently to represent only quality requirements or may be used
together with data_quality_inspection_result_representation as defined in clause 6.3.1 to represent
specified requirements and the corresponding inspection results against particular product data.

| XPRESS specification:

)
ENTITY data_quality_criteria_representation
SUBTYPE OF(representation);
WHERE
WR1 : SIZEOF( QUERY( g <* SELF\representation.items]|
"PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA™ " +
"DATA_QUALITY_CRITERION® IN TYPEQGF(qQ))) > O;
END_ENTITY;

(*

Formal propositions:

WR1: At least one instance of representation_iteni referenced from a data_quality_criteria_A
representation shall be of type data_quality_criterion.

b.4.2 data_quality_criterion

A data_quality criterion represents.a criterion that is an aspect of a requirement on product datg
puality.

| XPRESS specification;

)
ENTITY data_quality criterion
SUBTYPE.OF(representation_item);
WHERE
WR1 : SIZEOF(QUERY(q <* bag_to_set( USEDIN(SELF,
"REPRESENTAT ION_SCHEMA _REPRESENTATION. ITEMS™))

1L*PRANLICT DATA OUAL LTV INSDECTINN DRDECII T COLICMA "
T oD UCTT O QU T T FNOT o T ToON_ oo T —OCH ==

*DATA_QUALITY_INSPECTION_RESULT REPRESENTATION"
IN TYPEOF(Q)))=0;
END_ENTITY;

(*

Formal propositions:

WR1: An instance of this entity shall not be used as an item of the data_quality_inspection_-
result_representation.
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5.4.3 data_quality_assessment_specification

A data_quality_assessment_specification represents a specification to be applied to evaluate
inspection results for each criterion.

EXPRESS specification:

TV _dot Lt . = = s _
1 dacta_guarroy _aSStSSmehT_SpetTTcatrort,;

description : text;
END_ENTITY;

(*

Attribute definitions:

fdescription: A textual description characterizing the data_quality_assessmentyspecification.

b.4.4 data_quality_measurement_requirement

A data_quality_measurement_requirement represents requirements on acceptable measurement fo
festing whether the criterion on data quality is satisfied (quality defect exists) or not.

- XPRESS specification:

)
ENTITY data_quality measurement<requirement
SUBTYPE OF(representation_item);
WHERE
WR1 : SIZEOF(QUERY(q, <*
bag_to_set( USEDPIN(SELF,
"REPRESENTATION_SCHEMA _REPRESENTATION. ITEMS®)) |
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA QUALITY_INSPECTION_RESULT_REPRESENTATION®
IN-TYPEOF(q)))=0;
END_ENTITY:

(*

Formal propositions:

WRL1: An instance of this entity shall not be used as an item of the data_quality_inspection_result_-
representation.
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5.45 data_quality_criterion_assessment_association

Adata_quality_criterion_assessment_association represents a relationship between a criterion and an
assessment specification.

NOTE For a criterion that does not require an assessment specification, this entity will not be instantiated. For a
criterion that requires two or more assessment specifications, multiple instances of this entity will be created to
represent relationship to each assessment specification. Multiple instances of this entity may also be used to relate

an accaccmnnt cnnoifioation o han ar mara oritaria charina that accncomant cnnoification
P TS e ST e TSP e ST ettt o tO—tv v O~ O O e ottt oot g thH ot oo COSTHCH T IPee O

- XPRESS specification:

)
ENTITY data_quality_criterion_assessment_association;
criterion : data_quality _criterion;
assessment_specification : data_quality_assessment_specification;
END_ENTITY;

(*

Attribute definitions:

criterion: A data_quality_criterion to be associated.

assessment_specification: The assessment_specification associated to the criterion.

b.4.6 data_quality _criterion_measurement_association

Adata_quality _criterion_measuremeént_association represents a relationship between a criterion and
ts corresponding measurement requirement.

NOTE For a criterion that doees not require a measurement requirement, this entity will not be instantiated. For 3
Criterion that requires two\or more measurement requirements, multiple instances of this entity will be created tg
Fepresent relationship teéach measurement requirement. Multiple instances of this entity may also be used tg
relate a measurenient requirement to two or more criteria sharing that measurement requirement.

| XPRESS specification:

)

ENTLTY data qnnlify criterion measurement association

SUBTYPE OF(representation_item_relationship);
SELF\representation_item_relationship.relating_representation_item :
data_quality criterion;
SELF\representation_item_relationship.related_representation_item :
data_quality_measurement_requirement;
END_ENTITY;

(*
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Attribute definitions:

SELF\representation_item_relationship.relating_representation_item: A data_quality criterion
to be associated

SELF\representation_item_relationship.related_representation_item: The measurement
requirement associated to the criterion.

A7 ot Lt + + HP~e
M. T uaLa_quallLy_aoocool TICTTIL_TTTCASUTUTTITTTIL _doovutiativnl

A data_quality_assessment_measurement_association represents a relationship betweeh 4
measurement requirement and its corresponding assessment specification.

NOTE This entity will be used for specifying the assessment specification and its correspondirig measuremen
Fequirement when multiple measurement requirements or multiple assessment specifications-are specified for g

Criterion.

- XPRESS specification:

)
ENTITY data_quality assessment_measurement_association;
assessment_specification :
data_quality_criterion_assessmentlassociation;
measurement_requirement :
data_quality_criterion_measurement_association;
WHERE
WR1 : SELF.measurement_requirement\representation_item_relationship.
relating_representation, item :=:
SELF _assessment_specification.criterion;
END_ENTITY;

(*

Attribute definitions:

nssessment_specification: The relationship in which the assessment specification concerned
participates.

measurement_requirement: The relationship in which the measurement requirement concerned
participates.

Formal propositions:

WRL1: The data_quality criterion identified by the attribute measurement_requirement and that
identified by the attribute assessment_specification shall be identical.
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5.4.8 data_quality_report request

A data_quality_report_request represents the specification of a report to be generated as a result of
inspection for a data_quality_criterion. It is either a summary_report_request requiring a
summarized report or a detailed_report_request requiring a report on the details of the inspection
result.

EXPRESS specification:

)
ENTITY data_quality_report_request
ABSTRACT SUPERTYPE OF (ONEOF(summary_report_request,
detailed_report_request));
description : text;
criterion_of_report_request : data _quality_criterion;
END_ENTITY;

(*

Attribute definitions:

description: A textual description characterizing the data_quality_report_request.

criterion_of report_request: A data_quality_criterion.€oncerned.

5.4.9 summary_report_request
A summary_report_request requests.a Summarized inspection report on the criterion concerned.
AN entity data_quality_inspection_‘criterion_report as defined in product_data_quality_-

nspection_result_schema shallthe instantiated as a summarized report.

- XPRESS specification:

)
ENTITY summary_report_request
SUBTYPE._OF(data_quality_report_request);
sumfary_report_request_type : summary_report_type;
END-ENTITY;
(*

tHrihuto dafinitione:
ttHoete-Ge HHHHOHS:

summary_report_request_type: summary report type to select one of UNSPECIFIED,
CONCLUSION_ONLY, NUMBER_OF_QUALITY_DEFECTS, NUMBER_OF_-
INSPECTIONS_AND_CONCLUSION and FULL_STATISTICS.
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5.4.10 detailed _report_request

A detailed_report_request requests a detailed inspection report on the criterion concerned. In order to
control the volume of the report and report sequence, two attributes are provided.

EXAMPLE What entity instance caused quality defect and what is the measured value calculated will be a typical
detailed report that may be used for improving the product model concerned.
‘IICTE data_qua:lty_ll ID'JC\.'T.;UI I_;I |ata| IL-C_I C'JUI t dcf;l IC\’.I.l ;II |JI uduht_data_qua:;ty_;l ID'JCL,t;UI I_I Cou:t_

schema shall be instantiated as the detailed report corresponding to the specification defined in this entity.

- XPRESS specification:

)
ENTITY detailed_report_request
SUBTYPE OF(data_quality_ report_request);
detailed_report_request_type : detailed_report_type;
report_sequence : preferred_ordering;
END_ENTITY;

(*

Attribute definitions:

fetailed_report_request_type: detailed_report_type to select either MEASURED_ELEMENT or
INFERIOR_QUALITY_ELEMENT.

report_sequence: preferred_ordering to select either EXTREMITY_ORDER or DETECTED A
ORDER.
.4.11  detailed_report_request_with_number_of_data

A detailed_report_request_with_number_of data is a type of detailed_report_request that controlg
maximum number oftinstances reported.

- XPRESS spetification:

)
ENTITY detailed_report_request_with_number_of_data
SUBTYPE ﬁI:(nlnfn i Ic:ri_rc:pnrf_rng” |ncf) ;
number_of _data : INTEGER;
WHERE
WR1 : SELF\detailed_report_request.detailed_report_request_type
<> INFERIOR_QUALITY_ELEMENT;
END_ENTITY;

(*
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Attribute definitions:

number_of _data: An INTEGER value to control maximum number of instances reported.

Formal propositions:

WR1: The value of the attribute detailed_report_request_type of the supertype detailed_report_-
request shall not be INFERIOR_QUALITY_ELEMENT.

F XPRESS specification:

)

FND_SCHEMA; -- end product _data_quality criteria_schema
(*

22
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6 Product data quality inspection result

6.1 Introduction

The following EXPRESS declaration begins the product_data_quality_inspection_result_schema
and identifies the necessary references.

FXPRESS specification:

)

SCHEMA PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA;

REFERENCE FROM PRODUCT_DATA QUALITY_CRITERIA_SCHEMA; -- 1SO 10303-59

REFERENCE FROM PRODUCT_DATA QUALITY_DEFINITION_SCHEMA -- 1SQ(10303-59
(data_quality_definition_representation,
product_data_and_data_quality_relationship);

REFERENCE FROM PRODUCT_DEFINITION_SCHEMA -- 1SO 10303>4%
(product_definition);

REFERENCE FROM REPRESENTATION_SCHEMA -- 1SO 10303%43
(representation,
representation_item,
representation_item_relationship);

REFERENCE FROM SUPPORT_RESOURCE_SCHEMA «(bag_to_set); -- 1SO 10303-41

(*
NOTE 1 The schemas referenced above can be found in the following parts of 1ISO 10303:

product_data_quality_criteria_schema Clause 5 of this part of 1ISO 10303
product_data_quality_definition_schema clause 4 of this part of ISO 10303

product_definition_schema 1SO 10303-41
representation_schema 1SO 10303-43
support_resource_schema 1SO 10303-41

NOTE 2 See annex D) Figure D.3, for a graphical presentation of this schema.

6.2 Fuhdamental concepts and assumptions

This'schema provides general specifications for the representation of the results of quality inspection of

raduect data lncnactinn raculte chaws tha lavial af nradiict data cuialitv af narticular nradiect data inctane
Fo o CHoate— ISP e CHO R eSS SHOYWTHEIE Ve - O pProauCtHaata-Guanty- O paraCoia—proGutt OataHRStEcE

with regard to specified quality criteria. Therefore, identification of the product data instance inspected
and the relationship to corresponding quality criteria specified are provided.

The requirement for inspection results depends upon the usage scenario of product data quality

information. When only quality requirements are transferred or declaration of satisfied quality is
transferred, inspection results are not required.
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NOTE See annex G for details on what kind of quality related information is required for each expected usage
scenario.

An instance of data_quality _inspection_result represents the inspection result corresponding to
exactly one data quality criterion. There are cases that judgement on whether to regard obtained
inspection result as quality defect or not is application dependent. Therefore, two entities with and
without judgement are provided.

fFetepresent-entire—thspection—rest—correspondingto—a—setof-specifiedproductdate—euatity-criteria
data_quality_inspection_result_representation is provided. It is a collection of data_quahty;
| inspection_results. The relationship between the former and the latter is identical with that betweer
Fepresentation and representation_item.

There are two types of inspection result report. One is a summary report that identifies the quality
criterion checked and describes the inspection results without giving detailed information about theg
pxtent of the defect and what entity instance was responsible. This informationmay be used to judge theg
pverall quality level of the target product data with respect to one criterion. The other is a detailed report
that represents the inspection result at entity instance level to show which particular entity instancg
caused what kind and degree of quality defect. This information may be Used for improving the quality
pf the target product data instance.

Specifications in this schema are enough general so that they’can be applied for the representation of
nspection result of any property of a product data. Spegidlization of this schema to three dimensiona
product shape data is given in clause 8. Specialization*to inspection result of any property other thar
product shape will also be possible in the future asza specialization of this schema.

6.3 Product data quality inspection result type definitions
6.3.1 statistical_value_type

A statistical_value type is(ajtype to allow selection of the statistical value for use in the entity
data_quality_inspection_eriterion_report_item defined in clause 6.4.6. It has two enumerated valueg,
pbne  NUMBER_OF-INSPECTED_INSTANCES, the other NUMBER_OF QUALITY
DEFECTES _DETFECTED.

- XPRESS spetification:

)
TYRE statistical_value_type = ENUMERATION OF
(I\II Il\/IRIZD_ﬁI:_I I\IQDIZ(‘TI:D_I NSTANCES -
NUMBER_OF QUALITY_DEFECTS_DETECTED);
END_TYPE;

(*

Enumerated item definitions:

NUMBER_OF_INSPECTED_INSTANCES: The statistical value to be represented by data_-
quality_inspection_criterion_report_item is the number of entity instances inspected.
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NUMBER_OF_QUALITY_DEFECTS DETECTED: The statistical value to be represented by

data_quality_inspection_criterion_report_item is the number of entity instances detected as having
quality defect.

6.4 Product data quality inspection result entity definitions

6.4.1 data_quality_inspection_result_representation

A data_quality_inspection_result_representation represents inspection results for the specified
product data quality criteria against specific product data instance. It consists of one or~morg
data_quality_inspection_results, each corresponding to a specific criterion.

- XPRESS specification:

)
ENTITY data_quality_inspection_result_representation
SUBTYPE OF(representation);
criteria_inspected : data_quality criteria_representation;
WHERE
WR1 : SIZEOF( QUERY( gq <* SELF\representationitems]|
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT SCHEMA.*® +
"DATA_QUALITY_INSPECTIONMRESULT® IN TYPEOF(Q))) > O;
WR2 : SIZEOF(inspected_product_definition(SELF)) > 0;
END_ENTITY;

(*

Attribute definitions:

Criteria_inspected: The criteria for which the inspection was performed.

Formal propositions:

WR1: At least one.instance of representation_item referenced from a data_quality_inspection_
Fesult_representation shall be of type data_quality_inspection_result.

WR2: An.instance of this entity shall be referenced from at least one instance of product_definition
fdefinedinv product_definition_schema via an instance of data_quality_definition defined in
product data_quality_definition_schema.

6.4.2 data_quality_inspection_result

A data_quality_inspection_result represents the result of inspection regarding a single specified
criterion.

EXPRESS specification:
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*)
ENTITY data_quality_inspection_result
SUBTYPE OF(representation_item);
criterion_inspected : data _quality criterion;
WHERE
WR1 : SIZEOF(QUERY(q <* bag_to_set( USEDIN(SELF,
"REPRESENTATION_SCHEMA _REPRESENTATION. ITEMS™))
| "PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA_ "+
—  BATAQUALHY-—GCRIHERIARERRESENTFATION-
IN TYPEOF(q)))=0;

END_ENTITY;
(*

Attribute definitions:

Criterion_inspected: data_quality_criterion for which the inspection was performed.

Formal propositions:

WR1: An instance of this entity shall not be used as an jtemy of the data_quality criteria A
representation.

6.4.3 data_quality_inspection_result_with_judgement

A data_quality_inspection_result with_judgemeént is a type of data_quality_inspection_result that
contains information on whether the data inspected have passed or failed the test for the criterion.

FEXPRESS specification:

)
ENTITY data_quality_dhspection_result_with_judgement
SUBTYPE OF(data_quality_inspection_result);
judgement : BOOLEAN;
END_ENTITY;

(*

Attribute definitions:

udgerment: A boolean value representing the fact whether the result of inspection satisfies the datg

ualins eritarian cnacifiod v oritarinn 1nocnantad Ar nat Tha valiin 1o TRILIE vwhan o ~Analithg ~anear
trotHty St o Sp e et ooyt te o —Hop ettt o oot vyt 1o o wHer ooty —Sonctr

represented by the criterion is detected and FALSE otherwise.

NOTE 1 When the judgement is not required or is not available for some reasons such as incomplete inspection,
an instance of data_quality_inspection_result shall be used instead of this entity.

NOTE 2 Expression of judgement depends on each application. This attribute is provided as a default

representation of judgement. Developers of Application Protocols using this standard may create their own
judgement representation based on the detailed information available from data_quality_inspection_report.
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6.4.4 data_quality_inspection_report

A data_quality_inspection_report represents an inspection report with respect to one specific
criterion.

EXPRESS specification:

*)
ENTLTY datn -l sy, sncinnctanin ot
T oot oo oy i iop et Trorm— T ecpoT=T

SUPERTYPE OF (ONEOF(data_quality_inspection_criterion_report,
data_quality_inspection_instance_report))
SUBTYPE OF(representation_item);
inspection_result : data_quality_inspection_result;
WHERE
WR1 : SIZEOF(QUERY(g <* bag_to_set( USEDIN(SELF,
"REPRESENTATION_SCHEMA .REPRESENTATION. FTEMS™))
| "PRODUCT_DATA_QUALITY_CRITERIA_SCHEMAC*¥
"DATA QUALITY_CRITERIA_REPRESENTATION"
IN TYPEOF(q)))=0;
END_ENTITY;

(*

Attribute definitions:

nspection_result: data_quality_inspection_result for which the inspection report is represented.

Formal propositions:

WR1: An instance of this entity ‘shall not be used as an item of the data_quality criteria_{
Fepresentation.

6.4.5 data_quality_inspection_criterion_report

A data_quality-inspection_criterion_report is a type of data_quality_inspection_report that
Fepresents summary information of the inspection results for one specific criterion. This entity may
report how-many instances were inspected and how many instances among them were found to havg
[uality defects with regard to the criterion via data_quality_inspection_criterion_report_item.

EXPRESS specification:

*)
ENTITY data_quality_inspection_criterion_report
SUBTYPE OF(data_quality_inspection_report);
statistical_values : SET [1:2] OF
data_quality_inspection_criterion_report_item;
WHERE
WR1 : SIZEOF(QUERY(il<*bag_ to_set(USEDIN(
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SELF\data_quality_inspection_report.
inspection_result.criterion_inspected,
"PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA_. "+
"DATA_QUALITY_REPORT_REQUEST.CRITERION_OF_REPORT_REQUEST®))|
"PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA_. "+
" SUMMARY_REPORT_REQUEST*"
IN TYPEOF(il)))>0;
WR2 : (SIZEOF(SELF.statistical_values) = 1 ) OR
——— (SEL—statisticalvalvespH-—valde—type<>——
SELF.statistical_values[2].value_type);
END_ENTITY;

(*

Attribute definitions:

Statistical_values: One or two data_quality_inspection_criterion_report-items that shows thg
number of inspected instances and or the number of defects detected.

Formal propositions:

WR1: data_quality_criterion associated with an instance of.this entity shall be referenced by at least
Dbne summary_report_request.

WR2: The size of statistical_values of this entity shall'be one or two. If it is two, value_type of twd
Statistical values shall not be identical.

6.4.6 data_quality_inspection_criterion ‘report_item
A data_quality_inspection_criterion) report_item is a type of representation_item that representg
an integer value that implies ‘NUMBER_OF INSPECTED_INSTANCES or NUMBER_OF A
QUALITY_DEFECTS_DETECTED.

- XPRESS specification:

)
ENTITY data_quality_inspection_criterion_report_item
SUBTYPE' OF(representation_item);
statistical_value : INTEGER;
value_type - statistical_value_type;
WHERE
WR1 : SIZEOF(QUERY(q <* bag_to_set( USEDIN(SELF,
"REPRESENTATION_SCHEMA .REPRESENTATION. ITEMS™))
| "PRODUCT_DATA QUALITY_CRITERIA_SCHEMA. "+
"DATA_QUALITY_CRITERIA_REPRESENTATION"
IN TYPEOF(q)))=0;

END_ENTITY;
(*
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Attribute definitions:

statistical value: An integer value.

value_type: statistical_value_type that shows whether statistical_value relates to NUMBER_OF_-
INSPECTED_INSTANCES or to NUMBER_OF _QUALITY_DEFECTES _DETECTED.

Formal propositions:

WR1: An instance of this entity shall not be used as an item of the data_quality_criteria A
Fepresentation.

6.4.7 data_quality inspection_instance_report

A data_quality_inspection_instance_report is a type of data_quality_inspection_report that
represents detailed information of inspection result in entity instance level for, one specific criterion
nspection is made against each instance element of the product data concetned. This entity contains g
ist of data_quality_inspection_instance_report_items, each representing the inspection result for an
nstance or a pair of instances of the inspected product data.

NOTE The order of data_quality_inspection_instance_reportaitems in the list of inspected_instances
pttribute is specified by data_quality_report_request as defined“in-product_data_quality_criteria_schema.

- XPRESS specification:

)
ENTITY data_quality_inspection_instance_report
SUBTYPE OF(data_quality_inspection_report);
inspected_instances : LIST [1:?] OF
data_quality_inspection_instance_report_item;
WHERE
WR1 : SIZEOF(QUERY(il<*bag_to_set(USEDIN(
SELF\data_quality_inspection_report.
inspection_result._criterion_inspected,
"PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA. "+
"DATA_QUALITY_REPORT_REQUEST.CRITERION_OF_REPORT_REQUEST®))|
*PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA. "+
"DETAILED_REPORT_REQUEST"
IN TYPEOF(i1)))>0;
END ENTITY;

(*

Attribute definitions:

inspected_instances: A list of data_quality_inspection_instance_report_items, each representing
the inspection result for an instance or a pair of instances of the inspected product data.

Formal propositions:

©I1S0 2008-All rights reserved 29


https://standardsiso.com/api/?name=4c054474e0e04795c7b41665e1119706

ISO 10303-59:2008(E)

WR1: data_quality_criterion associated with an instance of this entity shall be referenced by at least
one detailed_report_request.

6.4.8 data_quality_inspection_instance_report_item

A data_quality_inspection_instance_report_item represents a detailed inspection result for an
inspected element or a pair of inspected elements of the specified product data.

NOTFE—ARtrstance-of-this-entity-may-be-—createc-foreach-entity-instance—inspected—Isageof-instanes—of-this
entity can be controlled by detailed_report_request defined in data_quality_criteria_schema that has attriputeq
fo require a report on all measured elements or only on elements with inferior quality, number of elements_to be
Feported and expected report sequence.

- XPRESS specification:

)
ENTITY data_quality_inspection_instance_report_item
SUBTYPE OF(representation_item);
WHERE
WR1 : SIZEOF(QUERY(q <* bag_to_set( USEDIN(SELF,
"REPRESENTATION_SCHEMA .REPRESENTATION. ITEMS™))
| "PRODUCT_DATA QUALITY_CRITERIA_SCHEMA. "+
"DATA_QUALITY_CRITERIA _REPRESENTATION"
IN TYPEOF(q)))=0;
END_ENTITY;

(*

Formal propositions:

WR1: An instance of this entity *shall not be used as an item of the data_quality_criteria_A
Fepresentation.

6.4.9 data_qualityreport_measurement_association
A data_quality_report_measurement_association represents the correspondence between 3
data_quality-inspection_report and the data_quality_measurement_requirement used for thg

nspection.

- XPRESS specification:

*)
ENTITY data_quality_report_measurement_association
SUBTYPE OF(representation_item_relationship);
SELF\representation_item_relationship.related_representation_item :
data_quality_inspection_report;
SELF\representation_item_relationship.relating_representation_item :
data_quality_measurement_requirement;
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END_ENTITY;
(*

Attribute definitions:

SELF\representation_item_relationship.related_representation_item: Relating data_quality -
inspection_report.
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measurement_requirement.

6.5 Product data quality inspection result function definitions
5.5.1 inspected_product_definition

This function finds all product_definitions that is referenced from data, quality_inspection_
Fesult_representation given as an input argument of this function via @ata_quality definition_{
Fepresentation_relationship, data_quality_definition and product_data_and_data_quality

| relationship defined in product_data_quality_definition_schema.

FXPRESS specification:

)
FUNCTION inspected_product_definition
(dgir:data_quality_inspection_resuft’ representation)
:BAG OF product_definition;
LOCAL
dqgdr :BAG OF data_quality definition_representation_relationship:= [];
pdgdr :BAG OF product_data and_data_quality_relationship:= [];
pd :BAG OF product definition:= [];
END_LOCAL ;
dgdr := USEDIN(dqgip, "PRODUCT_DATA QUALITY_DEFINITION_SCHEMA.*
+"DATA_QUALITY_DEFINITION_REPRESENTATION_RELATIONSHIP.*
+*USED_REPRESENTATION"™);
REPEAT i:< 1" TO SIZEOF(dqdr);
pdqdr.:< USEDIN(dqdr[i] -definition,
"PRODUCT_DATA_QUALITY_DEFINITION_SCHEMA.*
+"PRODUCT_DATA_AND_DATA QUALITY_RELATIONSHIP.*
+"DATA_QUALITY™);
REPEAT j:= 1 TO SIZEQF(pdgdr);
pd = pd + pdqdr[j]-product_data;
END_REPEAT;
END_REPEAT;
RETURN(pd) ;
END_FUNCTION;

(*
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Argument definitions:

dgir: An instance of data_quality_inspection_result_representation of which corresponding
product_definition instances are to be sought.

pd (Rerturn): A BAG containing all instances of product_definition that are referenced by dqir via
data_quality_definition_representation_relationship, data_quality_definition and product_data-
_and_data_quality_relationship.

FXPRESS specification:

)

FND_SCHEMA; -- end product_data_quality_inspection_result_schema
(*
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7 Shape data quality criteria

7.1 Introduction

The following EXPRESS declaration begins the shape_data_quality criteria_schema and identifies
the necessary references.

FXPRESS specification:

)
SCHEMA SHAPE_DATA_QUALITY_CRITERIA_SCHEMA;

REFERENCE FROM GEOMETRIC_MODEL_SCHEMA; -- 1SO 10303-42

REFERENCE FROM GEOMETRY_SCHEMA; -- 1SO 10303-42

REFERENCE FROM MEASURE_SCHEMA; — 1SO 10303-41

REFERENCE FROM PRODUCT_DATA QUALITY_CRITERIA_SCHEMA; K ~—“1SO 10303-59

REFERENCE FROM PRODUCT_DATA_ QUALITY_INSPECTION_RESULT" SCHEMA
(data_quality_inspection_result_representations~ - 1SO 10303-59
data_quality_report_measurement_association;
data_quality_inspection_report);

REFERENCE FROM QUALIFIED MEASURE_SCHEMA —= 1SO 10303-45
(qualified_representation_itenm,
value_qualifier,
type_qualifier,
measure_representation_item);

REFERENCE FROM REPRESENTATIONMSCHEMA — 1SO 10303-43
(compound_representation item,
value_representation_iterr,
set_representation_item);

REFERENCE FROM SHAPEDATA_QUALITY_INSPECTION_RESULT_SCHEMA; — 1SO 10303-59

REFERENCE FROM SWURPORT_RESOURCE_SCHEMA —- 1SO 10303-41
(text,bag_to.set);

REFERENCE FROM) TOPOLOGY_SCHEMA; -- 1SO 10303-42

(*

NOTE 1-THe schemas referenced above can be found in the following parts of ISO 10303:

geometric_model_schema I1ISO 10303-42
geometry_schema 1SO 10303-42
measure_schema 1SO 10303-41
product_data_quality_criteria_schema clause 5 of this part of ISO 10303
product_data_quality_inspection_result_schema clause 6 of this part of ISO 10303
qualified_measure_schema 1SO 10303-45
representation_schema ISO 10303-43
shape_data_quality_inspection_result_schema  clause 8 of this part of ISO 10303
support_resource_schema 1SO 10303-41
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topology_schema 1SO 10303-42

NOTE 2 See annex D, Figure D.4 — D.16, for a graphical presentation of this schema.

7.2 Fundamental concepts and assumptions

This schema provides representation of quality criteria for three dimensional product shape data. It does
not directly define what is good quality data but rather classifies and enumerates quality concerns for
Hetecting low quality data. This schema is a specialization of product_data_quality criteria_- schemg
presented in clause 5 to the quality of three dimensional product shape data. Therefore, alh.thg
fundamental concepts and assumptions described in 5.2 also apply. This schema provides_classified
shape data quality criteria together with corresponding measurement requirements and threshalds for the
pssessment of shape data quality. Accuracy is also related to each criterion when approgriate.

7.2.1 Representation of the criteria of product shape data quality and its classification

The quality of product shape data is modelled in this part of 1SO 10303 by classifying practica
inconveniences which can require remedial action in the receiving system. This identification and
classification can potentially improve the efficiency of the data~eXchange process by reducing the
required reworking. These inconveniences mainly arise due to inappropriate numerical representatior
or inappropriate numerical manipulation of underlying mathematical model, that are highly CAD
system dependent. The classification is based on taxonomy of known problems caused by low quality
product shape data. They are classified into two majotcategories that are ‘erroneous data’ and ‘inapf
data’.

NOTE 1 It is understood that good quality shdpe data shall represent design result entirely with acceptable
precision where degree of satisfaction of design-requirements and design intent is explicitly represented. Though
use of 3D engineering systems is expanding; no system fully supports creation and maintenance of good quality
shape data as defined above. Satisfaction of the requirement ‘degree of satisfaction of design requirements and
design intent is explicitly represented™is still a big unresolved research issue. This is the reason why we decided tg
adopt above described classification.

NOTE 2 The product-shape data considered shall be represented using entities defined in ISO 10303-42
Amongst the various)representation methods possible, such as boundary representation (B-Rep), algebraid
representation &nd*€SG, the focus in this part of 1ISO 10303 is on boundary representation (B-Rep) models.

Problemssclassified as ‘erroneous data’ are those that violate logical consistency of the product datg
structuré. In other words, it could be said as mathematically invalid data. In contrast, problems
classified as “inapt data’ are those that are obviously unfavourable for most applications though they are
not mathematically invalid. Each category of problems is further classified into topology related ones,
geometry related ones, those related to inappropriate relationship between geometry and topology, and
those related to shape model.

NOTE 3 Detailed criteria are classified as subtypes of shape_data_quality_criterion that is a type of
data_quality_criterion as defined in clause 5:product_data_quality_criteria_schema of this part of ISO
10303.
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Aesthetic quality of product shape is a decisive factor for some type of product such as passenger car.
But, rigorous definition of aesthetic quality is not included in this standard since technology for its
evaluation is not yet well established though practical functions for its evaluation such as smooth
highlight lines or smooth curvature distribution are deployed. Only criteria requiring smooth free form
curves and surfaces are included.

Not all product shape data accepted in design phase is acceptable in down stream applications such as
die design or NC machining. Examples in automobile panel design are spring back compensation and
DVET CTOWTT COMPEensation. Draftangte consideration 15 another exampte i moutd desigmarea. 111659
uality requirements from down stream applications will be typical ‘inapt data’, but inclusion in"thig
standard is hesitated since there is no consensus on their representation. They could be included‘in the
future versions.

7.2.2 Representation of the requirement on measurement of product shape data.quality

Fach criterion has an associated measurement requirement. A measurement requirement provides g
fextual description of how the criterion is to be measured and may have additional attributes and rules tg
control the test and the element or elements to be tested. It does not-provide an algorithm for thg
measurement process. It may be said that a measurement requirement plays a role of externa
specification for reliable measurement algorithm.

7.2.3 Specialization of data quality assessment specification

data_quality_assessment_specification defined .in~ product_data_quality criteria_schema i
specialized to shape data quality by shape_data_:quality_assessment_specification in this schema that
has two subtypes shape_data_quality-assessment_by numerical_test and shape_data_-
guality _assessment by logical_test. Far the assessment of shape data_quality _assessment by A
humerical_test, attribute thresholds which are user definable from AP (Application Protocol) play g
key role. An example of a typical threshold is a distance threshold for evaluating a gap between a basg
surface and bounding curves for'trimming the effective portion of the surface. That distance threshold
mplies that if the maximum distance between the surface and the curves is greater than or equal to thg
Specified minimum value, then the gap shall be understood as a quality defect. Appropriate thresholdg
depend on many factors-such as size of a product, design requirements, robustness of engineering
systems on numerical precision, etc. Therefore, what threshold value to use shall be carefully
determined in each business situation based on agreement among business partners.

7.2.4 Representation of required accuracy for shape data quality inspection

In-most cases, especially when free form geometry is involved, the measurement algorithm calculates
anmapproximate-sotutionnotanexactsotution—tntheaboveexamptesurfaceand—curvesconsist of =
infinite number of points. Since calculation on an infinite number of points is impossible, any algorithm
tries to calculate the solution using a sufficient number of finite points. In order to require the difference
of the approximate solution and the exact solution, even when it is unknown, smaller than the expected
value, accuracy specification is provided. The intended interpretation of the accuracy specification is
that an approximate solution is acceptable if the difference between the approximate solution and any
other approximate solution obtained by calculation with a finer distribution of sampling points is
smaller than the given accuracy. There are two types of accuracies, one is general accuracy applied to all
the measurements and the other is specific accuracy applied only to specified measurement.
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NOTE 1 1SO 10303-45 includes qualified_measure_schema where specifications to qualify measurement
results of physical object from accuracy point of view are defined. Though there are some similarities between the
concept defined in that schema and the accuracy concept defined in this standard, the latter concerns with the
accuracy of numerical calculation. It therefore includes accuracy of value without any unit such as accuracy of
parameter value that is not taken into account in the qualified_measure_schema. The accuracy information in
this standard is effective for representing requirement of accuracy of numerical calculation even when the target
product data is not yet identified.-These are the reasons why the accuracy concept in this standard makes use of
only appropriate portion of the qualified_measure_schema.

NOTE 2 Default accuracy applicable to all the measurements is represented by the attribute required.:
Deneral_accuracy of the entity shape_criteria_representation_with_accuracy. The accuracy specifieyto)each
measurement can be represented by the attribute required_specific_accuracy of the entify\ shape_-
data_quality_criterion_and_accuracy_association. Actual accuracy applied by quality inspection can be
Fepresented using entities in the shape_data_quality_inspection_result schema.

7.3 Shape data quality criteria type definitions
7.3.1 shape_data_quality_assessment_specification_select

A shape_data_quality_assessment_specification_select type.allows selection of either shape_data
| quality _assessment_by logical _test or shape_data_quality: assessment_by numerical_test.

- XPRESS specification:

)
TYPE shape_data_quality_assessment_specification_select = SELECT
(shape_data_quality_assessment_by logical_test,
shape_data_quality_assessment_by numerical_test);
END_TYPE;

(*
7.3.2 shape_data_quality value limit_type select

A shape_data<quality value limit_type select type allows selection of either shape data A
guality value<range or shape_data_quality value limit.

- XPRESS specification:

)
TYPE shape_data_quality_value_limit_type_select = SELECT
(shape_data_quality_value_range,
shape_data_quality_value_limit);
END_TYPE;
(*
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7.4  Shape data quality criteria entity definitions
7.4.1 shape_data_quality criteria_representation

A shape_data_quality_criteria_representation represents requirements on shape data quality for a
single product shape model. It is a collection of one or more criteria on shape data quality represented by
shape_data_quality_criterion. An instance of this entity may be used independently to represent
quality requirements before product data is created, or may be used together with shape_data_-
[jualty_Inspection_result_representation, thal Tepresents INSpPection results, t0 represent wna
requirement is satisfied or not to what degree by the particular product shape data.

- XPRESS specification:

)
ENTITY shape_data_quality criteria_representation
SUBTYPE OF(data_quality_criteria_representation);
WHERE
WR1 : SIZEOF( QUERY( q <* SELF\representation.items]
"SHAPE_DATA QUALITY_CRITERIA_SCHEMA.*® +
"SHAPE_DATA QUALITY_CRITERKANY IN TYPEOF(q))) > O;
END_ENTITY;

(*

Formal propositions:

WR1: At least one instance of representation_item referenced from a shape data quality A
Criteria_representation shall be of type shape_data_quality_criterion.

7.4.2 shape_criteria_representation_with_accuracy

A shape_criteria_representation_with_accuracy is a type of shape data_quality criteria A
representation that coentains accuracy information to be applied for measurement.

- XPRESS specification:

)
ENTLTY shape_criteria_representation_with_accuracy
SUBTYPE OF(shape_data_quality _criteria_representation);
rnglllirnrl_gnnnrnl accuracy SET [1"?] QE chnpn_mnnenrﬂmﬂnf accuracy;

END_ENTITY;
(*

Attribute definitions:

required_general_accuracy: A set of shape_measurement_accuracy for measurements. This set of
accuracies is applied as default values in all the measurements for the criteria identified by this entity.

©I1S0 2008-All rights reserved 37


https://standardsiso.com/api/?name=4c054474e0e04795c7b41665e1119706

ISO 10303-59:2008(E)

NOTE Accuracy applied for measurement against a specific criterion can be specified using shape_data_-
quality_criterion_and_accuracy_association and it supersedes the accuracy defined by this entity if present.

7.4.3 shape_data_quality_criterion
A shape_data_quality_criterion represents a criterion that is an aspect of the requirements on shape

data quality for a single product shape model together with a measurement requirement representing the
necessary conditions for appropriate measurement(s) for the judgement of satisfaction or dissatisfaction
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data and inapt_data.

- XPRESS specification:

)
ENTITY shape_data_quality_criterion
SUPERTYPE OF (ONEOF(erroneous_data, inapt_data))
SUBTYPE OF(data_quality criterion, data_quality measurement requirement);
assessment_specification :
shape_data_quality assessment_specification_ select;
WHERE
WR1 : SIZEOF(USEDIN(SELF,
"PRODUCT_DATA_QUALITY_CRITERIA_SCHEMAJ"+
"DATA_QUALITY_CRITERION_ASSESSMENTASSOCIATION. "+
"CRITERION"
)) =0;
WR2 : SIZEOF(QUERY(il<*bag_to_set(
USEDIN(SELF,
"REPRESENTAT ION:.SCHEMA _ "+
"REPRESENTATIQN) 1TEM_RELATIONSHIP_ "+
"RELATED_REPRESENTATION_ITEM*))|
"PRODUCT_DATA QUALITY_CRITERIA_SCHEMA. "+
"DATA_QUALITY CRITERION_MEASUREMENT_ASSOCIATION*
IN TYPEOE(i1))) = O;
WR3 : SIZEOF(QUERY(il<*bag_to_set(
USEDIN(SELF,
"REPRESENTATION_SCHEMA. "+
"REPRESENTATION_ITEM_RELATIONSHIP . "+
"RELATING_REPRESENTATION_ITEM™))|
“"PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA. "+
- nATA_QI JAL ITV_{‘D LTERI ﬂI\I_MFAQI IDIIMIINT_AQQ(\(‘ LATION®
IN TYPEOF(i1))) = 0;
END_ENTITY;
(*

Attribute definitions:

assessment_specification:  shape_data_quality assessment_specification_select that allows
selection of either shape data_quality _assessment by logical test or shape data quality -
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assessment_by numerical_test to be applied for the inspection of the criterion.

Formal propositions:

WRL1: This entity shall not be used as the criterion attribute of data_quality_criterion_assessment_-
association.

NOTE 1 As this entity has the attribute assessment_specification that directly specifies the corresponding

assessment_association as defined in clause 5.4.5 for an instance of this entity.

WR2: This entity shall not be used as the related_representation attribute of dataCguality A
Criterion_measurement_association.

WR3: This entity shall not be used as the relating_representation attribute of datal.quality_criterion_-

measurement_association.

NOTE 2 As this entity is a common subtype of data_quality_criterior,and data_quality_measurement_-
requirement, it is not required nor recommended to create an-‘instance of data_quality criterion_-
measurement _association as defined in clause 5.4.6 for an instance.of'this entity.

7.4.4 shape_data_quality_assessment by logical test

A shape_data_quality _assessment_by logical, test represents an assessment specification by 4
ogical test.

- XPRESS specification:

)

ENTITY shape_data_quakity_assessment_by logical_test
SUBTYPE OF(data_quality assessment_specification);

END_ENTITY;

(*
7.4.5 shape‘data_quality_assessment_by numerical_test

A shape. data_quality_assessment_by numerical_test represents an assessment specification by g
numerical test.

EXPRESS specification:

*)
ENTITY shape_data_quality assessment_by numerical_test
SUBTYPE OF(data_quality_ assessment_specification);
threshold : shape_data _quality_value_ limit_type_select;
END_ENTITY;

(*
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Attribute definitions:

threshold: shape_data_quality_value_limit_type_select to select either shape_data_quality_value-
_range or shape_data_quality_value_limit for evaluating the measured value. If the measured value is
within the specified range or limit, then the quality concern represented by the criterion is satisfied,
namely, quality defect is existing.

7.4.6 shape_data_quality_criterion_and_accuracy_association

A shape_data_quality_criterion_and_accuracy_association represents a relationship betweeng
shape_data_quality_criterion and a shape_measurement_accuracy required for the measurement of
the criterion.

- XPRESS specification:
)
ENTITY shape_data _quality_criterion_and_accuracy_assocdiation;
required_specific_accuracy : shape_measurement_accuracy;

shape_data_quality criterion : shape_data quality criterion;
END_ENTITY;

(*

Attribute definitions:

Fequired_specific_accuracy: shape_measurement accuracy for use in the measurement of thg
Criterion concerned.

shape_data_quality_criterion: shape:.data_quality_criterion to be associated.

NOTE This entity is used for specifying the accuracy of measurement to be used for a specific criterion. When arn
nstance of this entity exists, (it)Supersedes the default accuracy common for every criteria specified by
shape_criteria_representation) with_accuracy.

7.4.7 shape_meastirément_accuracy

A shape_meaSurement_accuracy represents the accuracy of the numerical calculation for use in the
measurement. It is either the accuracy required for use in the measurement or the accuracy actually
bpplied,in the measurement. It may be specified either as a general accuracy effective for all the
Imeasurements or as a specific accuracy effective only for the identified measurement.

EXPRESS specification:

*)
ENTITY shape_measurement_accuracy;

description : text;
range : shape_data_quality value_limit_type_select;
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END_ENTITY;
(*

Attribute definitions:

description; A textual description characterizing shape_measurement_accuracy.

range: shape_data_quality value_limit_type_select to select a range or a limit of a value for

B aiaa-th. i W}
CHTLoUTIUTTy tic-atiuracvy.
7.4.8 shape_data_quality _value_range

A shape_data_quality_value_range is a specification of numerical interval which /has varioug
subtypes for use in specifying thresholds of criteria or accuracies for measurements.

| XPRESS specification:

)
ENTITY shape_data_quality value_range
SUBTYPE OF(compound_representation_item);
WHERE
WR1 : ("REPRESENTATION_SCHEMA.SET_REPRESENTATION_ITEM®
IN TYPEOF (SELF\compound_represegntation_item.item_element)) AND
((SI1ZEOF(SELF\compound_representation_item.item_element) = 2)
AND ((SIZEOF(QUERY (il <*
SELF\compound_representation_item.item_element |
("QUALIFIED_MEASURE.SCHEMA .MEASURE_REPRESENTATION_ITEM® IN
TYPEOF(i1)))) = 2)
OR (SIZEOF(QUERY (i2 <*
SELE\compound_representation_item.item_element |
("REPRESENTATION_SCHEMA .VALUE_REPRESENTATION_ITEM*® IN
TYPEOF(12)))) = 2))) ;
WR2 : (SIZEOE(CQUERY (i <* SELF\compound_representation_item. item_element]
(i.name~= “upper limit"))) = 1)
AND(GSHZEOF(QUERY (i <*
SELF\compound_representation_item.item_element |
(ilname = "lower Llimit"))) = 1);
WR3 : (SIZEOF(QUERY(il <*
SELF\compound_representation_item.item_element |
CQUALIFIED MEASURE SCHEMA MEASURE REPRESENTATION JTEM®

IN TYPEOF (il)) AND

(S1ZEOF (QUERY (i2 <*
SELF\compound_representation_item.item_element |
("QUALIFIED_MEASURE_SCHEMA _MEASURE_REPRESENTATION_ITEM*®
IN TYPEOF (i2)) AND
(il =<>: i2) AND
(il\measure_with_unit.unit_component :=:
i2\measure_with_unit.unit_component))) = 1))) = 2)
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OR (SIZEOF(QUERY(il1 <*
SELF\compound_representation_item.item_element |
("REPRESENTATION_SCHEMA .VALUE_REPRESENTATION_ITEM*®
IN TYPEOF (il)) AND
(SI1ZEOF (QUERY (i2 <*
SELF\compound_representation_item.item_element |
("REPRESENTATION_SCHEMA . VALUE_REPRESENTATION_ITEM*®
IN TYPEOF (i2)) AND

(31— - 32 _AND
T =)

(TYPEOF(il\value_representation_item.value_component)
TYPEOF(i2\value_representation_item.value_component)))
) = 1)) =2);
END_ENTITY;
(*

Formal propositions:

WR1: item_element attribute is of type set_representation_item and its size shall be 2. These twg
blements shall both be of type measure_representation_item or of type value_representation_item.

WR2: The names of the representation_items appearing within item_element shall be ‘upper limit
and ‘lower limit’ respectively.

WR3: If item_element attribute refers to two measure_representation_items, the units of thg
corresponding measure_with_units shall be consistent. If it refers to two value_representation_A
tems, their types shall be consistent.

7.4.9 shape data_quality value_limit

A shape_data_quality value_limitrepresents a limit of value used in assessment specification.

- XPRESS specification:

)
ENTITY shape_data_quality value_limit
ABSTRACT "SUPERTYPE OF (ONEOF(
shape' data _quality_upper_value limit,
shape_data_quality_ lower_value_limit))
SUBTYPE OF(

measure rnprncnnfnfinn ifnm’

qualified_representation_item);
END_ENTITY;
(*
7.4.10 shape_data_quality upper_value_limit
A shape_data_quality_upper_value_limit represents a upper limit of value used in assessment

specification.
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EXPRESS specification:

*)
ENTITY shape_data_quality_upper_value limit
SUBTYPE OF(shape_data_quality_value_limit);
WHERE
WR1 : SELF\qualified_representation_item.qualifiers[1l].name
= "maximum-;

Formal propositions:

WR1: The inherited qualified_representation_item.qualifiers[1] name attribute shallhave the valug
maximum’'.

7.4.11 shape_data_quality_lower_value_limit

A shape_data_quality lower_value_limit represents a lower Jintit of value used in assessment
specification.

- XPRESS specification:

)
ENTITY shape_data _quality_ lowervwvalue limit
SUBTYPE OF(shape_data_quality_value_limit);
WHERE
WR1 : SELF\qualified_representation_item.qualifiers[1].name
= "minimum”®;
END_ENTITY;

*

Formal propositions:

WR1: The inherited’qualified_representation_item.qualifiers[1] name attribute shall have the valug
minimum'.

7.4.12->shape_summary_request_with_representative_value

c“hana crimmary racuinct wywath ranyacontativa valiin raciincte A crimmarizad 1tnonactinn rannr
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with representative measured value on the criterion concerned. An entity shape data_quality -
inspection_criterion_report as defined in shape_data_quality_inspection_result_schema shall be
instantiated as a summarized report.

EXPRESS specification:

*)
ENTITY shape_summary_request with_representative value
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SUBTYPE OF(summary_report_request);
END_ENTITY;

(*
7.4.13 erroneous_data
An erroneous_data is a type of shape data_quality_criterion that is a supertype of criteria for

detecting mathematically invalid shape data. It is a supertype of erroneous_topology, erroneous_-
geometry, erroeous_topology _and_geometry_relationship and erroneous_manifold_solid_- brep.

FXPRESS specification:

)
ENTITY erroneous_data
ABSTRACT SUPERTYPE OF (ONEOF(
erroneous_topology,
erroneous_geometry,
erroneous_topology_and_geometry_relationship,
erroneous_manifold_solid_brep)
)
SUBTYPE OF(shape_data_quality_criterion);
END_ENTITY;

(-k
7.4.14 erroneous_topology

AN erroneous_topology is a type of erreneous_data that is a supertype of criteria for detecting
topologically invalid shape data.

| XPRESS specification:

)
ENTITY erroneous) topology
ABSTRACT SUPERTYPE OF (ONEOF(
open_gedge loop, open_closed_shell,
incopsSistent_adjacent face_normals, disconnected_face_set))
SUBTYPE OF(erroneous_data);
ENDVENTITY;

(*

7.4.15 open_edge_loop

An open_edge_loop asserts that vertices and oriented_edges constituting of an instance of edge_loop
do not form topologically closed loop. The measurement requirement corresponding to this entity
requires that the measurement shall check all oriented_edges in the edge_loop and shall detect the
case where the vertex for edge_start of an oriented_edge differs from the vertex for edge_end of the
previous oriented_edge. The measurement shall also be performed between the last oriented_edge
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and the first oriented_edge in the same rule. The case where an edge_loop consists of a single edge
and its edge_start and edge_end vertices are different shall also be detected.

NOTE 1 This criterion corresponds to the violation of WR1 of edge_loop as defined in ISO 10303-42.
NOTE 2 Figure 3 illustrates the case where adjacent edge_curves in an edge_loop do not share the same

vertex at the location indicated by a dashed circle. Figure 4 illustrates the case where orientation value of the
oriented_edge is inconsistent with the direction of the edge_loop. Both cases shall be detected by the

taof s Hax
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Figure 3 — Incomplete edge loop

direction of-an edge_loop

wrong orientation of an oriented_edge

Figure 4 — Wrong orientation of oriented_edge

- XPRESS specification:

*)
ENTITY open_edge_loop
SUBTYPE OF(erroneous_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®");
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WR2 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA_EDGE_LOOP"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[*TOPOLOGY_SCHEMA_ORIENTED_EDGE"]);

WR4 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_A
by logical_test that tests if non connected consecutive edges are included in the edge oop, which i
the case ‘TRUE’ or not.

Formal propositions:

WR1: The representative_measured value of shape_data_quality_inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance 4eport_item, and the measured A
value of all the extreme_instance in the instance_report_ite with_extreme_instances, for al
nstances associated with this entity shall be of type boolean_yalue.

WR2: The inspected_elements for all instances of-‘shape data_quality_inspection_instance A
Feport_item associated with this entity shall be of type‘edge_loop.

WR3: The locations_of_extreme_value for all*instances of the extreme_instances in the instance_-
report_item_with_extreme_instances assoeiated with this entity shall be of type oriented_edge. It
mplies that edge_end of that oriented. €dge is different from the edge_start of the next oriented_edgs
bppearing in the edge_loop under inspection.

WR4: This entity shall not beyrelated with any accuracy types via shape_data_quality_criterion_-
And_accuracy_association..The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be_related with any accuracy types via shape_inspection_result_accuracy A
association.

7.4.16 openiclosed_shell

An open. closed_shell asserts that a closed_shell contains one or more edges that are referred fromy
faces\ only once. The measurement requirement corresponding to this entity requires that thg

aacriromant chall chanle if thara avict Ano Aar mara odnac that ara rafarrad fram facac ANl ANnecn
HEasHe e Ht-SHaH-EHECikHtRE S st ORE- B rE gt s thatare e e e HOEE S By onee-

EXPRESS specification:

*)
ENTITY open_closed_shell
SUBTYPE OF(erroneous_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
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WHERE

WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA_BOOLEAN_VALUE");

WR2 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA_CLOSED_SHELL*"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[*TOPOLOGY_SCHEMA_EDGE_CURVE"]);

WR4 : validate_accuracy_types(SELF,

D=
L1/

END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by logical_test that tests if there exist one or more edges that are referred from-faces only once, which
s the case ‘TRUE’, or not.

Formal propositions:

WR1: The representative_measured value of shape_data. quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_A
value of all the extreme_instance in the instance .report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance A
report_item associated with this entity shall*be of type closed_shell.

WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance
| report_item_with_extreme_instances associated with this entity shall be of type edge_curve.

WR4: This entity shall not_be related with any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also noth\be related with any accuracy types via shape_inspection_result_accuracy A
pssociation.

7.4.17 .jnconsistent_adjacent_face_normals

AR inconsistent_adjacent_face_normals asserts that normals of two faces that share an edge are not

oncictant wwiath oach Athar 1n an Anon chall Ar o ~lacad chall Tho maacitiramaont racuniramaon
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corresponding to this entity requires that the measurement shall check orientation for all edges related
to the faces in a closed_shell or an open_shell. If two adjacent faces share an edge with the same
orientation, then the topological normals to the faces are in opposite senses and therefore inconsistent.

NOTE In Figure 5, an edge is shared by two faces, face 1 and face 2, in the same orientation. Therefore,
topological normals of the two faces are opposite.
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Topological normal of face 1

edge

o ol

face 1

face 2

Topological normal of fage™2

Figure 5 — Inconsistent adjacent face normals

- XPRESS specification:

)
ENTITY inconsistent_adjacent_face-normals
SUBTYPE OF(erroneous_topology)s
SELF\shape_data_quality criterion.assessment_specification :
shapé_data_quality_assessment_by logical_test;
WHERE
WR1 : validate_measured_data_ type(SELF,
" SHAPE_DATA (QUALITY_INSPECTION_RESULT_SCHEMA _BOOLEAN_VALUE™);
WR2 : validaté lihspected_elements_type(SELF,
[ *SHAPELDATA QUALITY_INSPECTION_RESULT_SCHEMA. "+
"CLOSED_OR_OPEN_SHELL_SELECT"]);
WR3 :_vatidate_locations_of_extreme_value_type(SELF,
[*TOPOLOGY_SCHEMA_EDGE_CURVE"]);
WR4™: validate_accuracy_types(SELF,

[D:;
END ENTITY:

(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical test that tests if there exist adjacent faces which share an edge with the same orientation,

which is the case ‘TRUE’, or not.
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Formal propositions:

WRL1: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance_-

T rataal ot +1t: baoll L £ & 1 Al hball kball
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MWR3: The locations_of extreme_value for all instances of the extreme_instances in the instance -
Feport_item_with_extreme_instances associated with this entity shall be of type edgeJcurve. It
mplies that normals of the faces related to that edge_curve are inconsistent.

WR4: This entity shall not be related with any accuracy types via shape_data_‘quality_criterion_-
And_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspegtion_result_accuracy_A
pssociation.

7.4.18 disconnected face_set
A disconnected_face_set asserts that faces in a connected\face set are not arcwise connected. The
measurement requirement corresponding to this entity reguires that the measurement shall create groupg
bf faces in the connected_face_set that are connected via edges or vertices. If two or more groups arg

created for one connected_face_set, then it implig8;the existence of disconnection.

- XPRESS specification:

)
ENTITY disconnected_face set
SUBTYPE OF(erroneousytopology);
SELF\shape_data 'quality_criterion.assessment_specification :
shape_data_quality_assessment_by_ logical_test;
WHERE
WR1 : validate _measured_data_ type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®);
WR2< :)'validate_inspected_elements_type(SELF,
[“ TOPOLOGY_SCHEMA .CONNECTED FACE_SET"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
M-

X7

WR4 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:
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SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that tests if the faces in the connected_face_set are not arcwise connected, which is the
case "TRUE’, or not.

Formal propositions:

WR1: The representative_measured_value of shape_data_quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances

rataal +la-tlas Ft baoll b £ & I ] [
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WR2: The inspected_elements for all instances of shape data_quality_inspection_instance A
Feport_item associated with this entity shall be of type connected_face_set.

WR3: The shape_data_quality_inspection_instance_report_item associated with thisyentity shall not
be of type instance_report_item_with_extreme_instances since identification of locations of extremg
values is meaningless as an inspection result report.

MWR4: This entity shall not be related with any accuracy types via shape data_quality_criterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy_A
pssociation.

7.4.19 erroneous_geometry

AN erroneous_geometry is a type of erroneous’data that is a supertype of criteria for detecting
peometrically invalid shape data.

- XPRESS specification:

)
ENTITY erroneous_geonmetry
ABSTRACT SUPERTYPE_OF (ONEOF(
inconsistent\curve_transition_code,
erroneous-b-Spline_curve_definition,
inconsistent_surface_transition_code,
erroneous_b_spline_surface_definition))
SUBTYPE' OF(erroneous_data);
END-ENTITY;

(*

7.4.20 erroneous_b_spline_curve_definition

An erroneous_b_spline_curve_definition asserts that a b_spline_curve_with_knots has inconsistent
relationships between the degree, the number of knot values, the knot multiplicities and the number of
control points. The function constraints_param_b_spline as defined in ISO 10303-42 checks these
values. The assessment of this entity shall test if the function constraints_param_b_spline as defined
in ISO 10303-42:2003, 4.6.22 returns FALSE or not.
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NOTE This criterion corresponds to the violation of WR1 of b_spline_curve_with_knots as defined in ISO
10303-42.

EXPRESS specification:

*)
ENTITY erroneous_b_spline_curve_definition
SUBTYPE OF(erroneous_geometry);

shape_data_quality_assessment_by logical_test;

WHERE

WR1 : validate_measured_data_ type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®Y;

WR2 : validate_inspected _elements_type(SELF,
[ "GEOMETRY_SCHEMA_.B_SPLINE_CURVE_WITH_KNOTS"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[D:

WR4 : validate_accuracy_types(SELF,
[D:

END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessmentZspecification: shape_data_quality assessment A
by logical_test that tests if the function constraints_param_b_spline as defined in 1ISO 10303-42
returns FALSE or not.

Formal propositions:

WR1: The representative measured value of shape_data quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_A
value of all the extreme _instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type boolean_value.

WR2: The cifispected_elements for all instances of shape data_quality_inspection_instance_{
Feport_item associated with this entity shall be of type b_spline_curve_with_knots.

WR3: The shape_data_quality_inspection_instance_report_item corresponding to this entity shal

ot“ha tnctaneca ranart itam wwath avtrama tnctanecac cinen idantificatinn Af Incatinne Af aviram
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values is meaningless as an inspection result report.

WR4: This entity shall not be related with any accuracy types via shape_data_quality criterion_-
and_accuracy_association. The entity shape _data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy -
association.
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7.4.21 erroneous_b_spline_surface_definition

An erroneous_b_spline_surface_definition asserts that a b_spline surface_with_knots has
inconsistent relationships between the degree, the number of knot values, the knot multiplicities and the
number of control points. The function constraints_param_b_spline as defined in ISO 10303-42
checks these values. The assessment of this entity shall test if the function constraints_param_b_-
spline as defined in 1SO 10303-42:2003, 4.6.22 returns FALSE or not.

NOFE—TFhis—criterion—corresponts—to—the—vistation—ofWRI-or—WR2—of-b—sptine—stirface—with—knots—as

fefined in 1ISO 10303-42.

- XPRESS specification:

)
ENTITY erroneous_b_spline_surface_definition
SUBTYPE OF(erroneous_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by. logical_test;
WHERE
WR1 : validate _measured_data_type(SELF,
"SHAPE_DATA QUALITY_INSPECTION_RESULT .SCHEMA _BOOLEAN_VALUE®");
WR2 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA.B_SPLINE_SURFACEWITH_KNOTS*]);
WR3 : validate_locations_of_extreme, value_type(SELF,

[D:
WR4 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _logical_test that tests if the function constraints_param_b_spline as defined in 1SO 10303-42
returns FALSE.or not.

Formal propositions:

WR1: "The representative_measured_value of shape_data_quality_inspection_criterion_report

hamanciirnd valbiin Afchann Aata Al tnonnctinn tnctancn ranart 1dnmn Aand thn mnnciiend
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value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type b_spline_surface_with_knots.
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WR3: The shape_data_quality inspection_instance_report_item corresponding to this entity shall
not be instance_report_item_with_extreme_instances since identification of locations of extreme
values is meaningless as an inspection result report.

WR4: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape _data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy_-
association.

7.4.22 inconsistent_curve_transition_code

An inconsistent_curve_transition_code asserts that transition codes of composite_curveCsegmentg
n a composite_curve are not consistent with the underlying geometry. The measurement-requirement
corresponding to this entity requires that the measurement shall check for each composite_curve A
segment in the composite_curve if geometric continuity evaluated at its end point and at the star
point of the next segment is consistent with its transition code within given, tolerances. When thg
composite_curve is closed, this entity requires that the measurement shall &ls6"check continuity at thg
end point of the last segment and at the start point of the first segment against the transition code of the
ast segment.

The angle between two tangent vectors, one at the end of current segment and the other at the start of the
hext segment shall be compared with angle_tolerance if theltransition code is cont_same_gradient.

A check for for principal normal directions is also, required if the transition code is cont_same A
gradient_same_curvature. Difference of two-curvature radius values, one at the end of current
segment and the other at the start of the next Segment shall also be checked if the transition code ig
cont_same_gradient_same_curvature. To eheck the curvature radius continuity, let rl and r2 be thd
fwo curvature radius values. Then changé ratio of the curvature radii is determined as (2*|r1-r2| ) / (|rl
+ |r2| ). If this change ratio is larger’than the curvature_ratio_tolerance, then it is not curvaturg
continuous. Distance between the end point of the current segment and the start point of the next
segment shall be compared with distance_tolerance if the transition code is not discontinuous.

(Geometry having continuity greater than the transition code shall not be detected by this criterion except
for the case where thestart point of the first segment and the end point of the last segment are coincident

blthough the transition code of the last segment is discontinuous.

- XPRESS specification:

)
ENTITY inconsistent curve transition code

SUBTYPE OF(erroneous_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;

angle_tolerance : plane_angle_measure;

curvature_ratio_tolerance : ratio_measure;

distance_tolerance : length_measure;

flat_curvature_radius_tolerance : length_measure;
WHERE
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WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA_BOOLEAN_VALUE");

WR2 : validate_inspected_elements_type(SELF,
[*GEOMETRY_SCHEMA_COMPOSITE_CURVE"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[ *SHAPE_DATA QUALITY_INSPECTION_RESULT_SCHEMA. "+
"COMPOSITE_CURVE_TRANSITION_LOCATOR"]);

WR4 : validate_accuracy_types(SELF,

D=
L1/

END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by logical test that tests if there exists any inconsistency between curve transition codes and thg
continuity of the underlying geometry.

angle_tolerance: The tolerance for checking if directions of two vectorsare parallel.
curvature_ratio_tolerance: The tolerance for checking if twa curvature values are equal.
distance_tolerance: The tolerance for checking if two paifits coincide.
flat_curvature_radius_tolerance: The tolerance value to check flat shape.

NOTE If the curvature radius value is larger thafn flat_curvature_radius_tolerance, that curvature value shal
hot be used to check curvature change ratio. If two curvature radii are larger than this value, then it shall be
Linderstood that two segments are G2 continuous. If one of the curvature radii is larger than this value and the othe

s smaller, then it shall be understood.that two segments are G2 discontinuous.

Formal propositions:

WR1: The repregentative_measured value of shape_data quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all-the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances@ssociated with this entity shall be of type boolean_value.

WR2: " The inspected_elements for all instances of shape data_quality_inspection_instance A

anprt 1tam accactatad vaath thic antitvs chall ha Af hvno camnncito ~rivkyn
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WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type composite -
curve_transition_locator. It implies that the transition code of the indicated segment is invalid with
respect to the geometry of that segment and the next segment. If the indicated segment is the last
segment of the composite_curve, then the transition code is invalid against geometry of the last
segment and the first segment.
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WR4: This entity shall not be related with any accuracy types via shape_data_quality criterion_-
and_accuracy_association. The entity shape _data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy -
association.

7.4.23 inconsistent_surface_transition_code

An inconsistent_surface_transition_code asserts that transition codes of surface_patches in a

ectangttar—compostte—strfacearenot-consistent-withts-geometry—Fhe-meastrementregtiremert
corresponding to this entity requires that the measurement shall check for each surface_patch in~thg
Fectangular_composite_surface if geometric continuity to the next patch is consistent with
corresponding transition code within given tolerances. This check shall be performed bothdn u and
directions. If the surface_patch under inspection is the last patch in u direction, only.check for
direction is required but check with adjacent first patch in u direction is also\required if theg
Fectangular_composite_surface is closed in u direction. If the surface_patch underinspection is theg
ast patch in v direction, only check for u direction is required but check with-adjacent first patch in v
direction is also required if the rectangular_composite_surface is cldgsed”in v direction. If thg
surface_patch under inspection is the last patch in both u and v directiens, no check is required but
Check requirement in case the rectangular_composite_surface is clgsed described above also applies
At any point on the common patch boundary, distance of the twe'points, one evaluated on the current
patch and the other evaluated on the next patch shall be compared with distance_tolerance if the
fransition code is not discontinuous.

The angle between two tangent vectors at any point of the common patch boundary, one at the end of
current patch and the other at the start of the next patch shall be compared with angle_tolerance if thg
fransition code is cont_same_gradient.

Check for continuity of curvature valuestand principal normal directions of the isoparametric curves ir
the cross-boundary direction at the same locations described above is also required if the transition codg
s cont_same_gradient_same_curvature. To check continuity of the curvature values, let r1 and r2 bg
the two curvature radius valugsy Then change ratio of the curvature radii is determined as ( 2*|r1-r2|)

[rd| + |r2| ). If this change.ratio is larger than the curvature_ratio_tolerance, then it is not curvature
continuous. The difference in principal normal directions shall be compared against angle_tolerance.

(Geometry having continuity greater than the transition code shall not be detected by this criterion except
for the case where the start patch and the end patch share a common patch boundary curve although the

fransition‘cade of the last segment is discontinuous.

| XPRESS specification:

*)
ENTITY inconsistent_surface_transition_code
SUBTYPE OF(erroneous_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;

angle_tolerance : plane_angle_measure;
curvature_ratio_tolerance : ratio_measure;
distance_tolerance : length_measure;
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flat_curvature_radius_tolerance : length_measure;
WHERE

WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA_BOOLEAN_VALUE");

WR2 : validate_inspected_elements_type(SELF,
[ *GEOMETRY_SCHEMA_RECTANGULAR_COMPOSITE_SURFACE"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[ *SHAPE_DATA QUALITY_INSPECTION_RESULT_ SCHEMA. "+

WR4 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by logical test that tests if there exists any inconsistency between the' transition codes and thg
continuity of the underlying geometry.

angle_tolerance: The tolerance for checking if directions of two vectors are parallel.
curvature_ratio_tolerance: The tolerance for checking-iftwo curvature values are equal.
distance_tolerance: The tolerance for checking if@wo points coincide.
flat_curvature_radius_tolerance: The tolerance value to check flat shape.

NOTE If the curvature radius value is larger than flat_curvature_radius_tolerance, that curvature value shal
hot be used to check curvature change ratio. If two curvature radii are larger than this value, then it shall be
Linderstood that two segments ar€ G2 continuous. If one of the curvature radii is larger than this value and the othe

s smaller, then it shall be understood that two segments are G2 discontinuous.

Formal propositions:

WR1: The «epresentative_measured_value of shape_data_quality_inspection_criterion_report
the meastred_value of shape_data_quality_inspection_instance_report_item, and the measured_A
valuecof all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type rectangular_composite_ surface.

WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance_-

report_item_with_extreme_instances associated with this entity shall be of type rectangular -
composite_surface_transition_locator. It implies that transition code of the indicated patch is invalid

56 ©ISO 2008-All rights reserved


https://standardsiso.com/api/?name=4c054474e0e04795c7b41665e1119706

ISO 10303-59:2008(E)

with respect to geometry of that patch and the next patch in the indicated direction. If the indicated patch
is the last patch of the rectangular_composite_surface in the indicated direction, then the transition

code is invalid against geometry of the last patch and the first patch in that direction.

WR4: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy_-
association.

7.4.24  erroneous_topology_and_geometry_relationship

AN erroneous_topology_and_geometry_relationship is a type of erroneous_data and supertype of
Criteria for detecting mathematically invalid geometry and topology relationship.

- XPRESS specification:

)
ENTITY erroneous_topology_and_geometry_relationship
ABSTRACT SUPERTYPE OF (ONEOF
inconsistent_edge and_curve_directions,
inconsistent_face_and_surface_normals,
inconsistent_face_and_closed_shell_normals,
intersecting_loops_in_face,
wrongly_placed_loop))
SUBTYPE OF(erroneous_data);
END_ENTITY;

(*
7.4.25 inconsistent_edge_and_curve_directions

-or an edge_curve, an inconsistent_edge_and_curve_directions asserts that directions of edge and itg
Curve geometry are net consistent with its sense information. The measurement requirement
corresponding to this”entity requires that the measurement shall check if sense information of
bdge_curve is corfectly implemented. This criterion shall not be applied for an edge_curve defining g
oop or for thecase where edge_start and edge_end are within distance_tolerance of each other.

NOTE 1 \.T0 compare the direction of an edge and that of its underlying curve geometry, this entity requires
that the’mieasurement shall calculate the parameter values of the nearest point on the curve from its start vertex
brid-also from its end vertex. The edge_curve will be detected by this criterion as having inconsistency if the
parameter of the start poInt 1S larger than that of the end point when the same_sense IS TRUE and the opposite
when it is FALSE.

NOTE 2 Figure 6 shows that the topological direction of an edge and the direction of a curve geometry are
opposite. If the same_sense of the edge_curve is TRUE, this edge shall be detected by this criterion.
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edge_start

edge_end

curve geometry and its direction

Figure 6 — Inconsistent edge and curve directions

- XPRESS specification:

)
ENTITY inconsistent_edge_and_curve_directions
SUBTYPE OF(erroneous_topology_and_geometry_relationship);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA .BOOLEAN_VALUE®)
WR2 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA_EDGE_CURVE"]);
WR3 : validate_locations_of_extrene value_type(SELF,

[D:
WR4 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data-qguality_criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test<that’ tests if the sense information is inconsistent with the direction of the curvg
peometry or nof.

Formal propositions:

MWR1: The representative measured value of shape data quality inspection criterion report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type edge_curve.
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WR3: The shape_data_quality inspection_instance_report_item corresponding to this entity shall
not be instance_report_item_with_extreme_instances since identification of locations of extreme
values is meaningless as an inspection result report.

WR4: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape _data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy_-
association.

7.4.26 inconsistent_face and_surface normals

For a face_surface, an inconsistent_face_and_surface_normals asserts that topological normal of g
face and geometric normal of its underlying surface are not consistent with its sense information. The
measurement requirement corresponding to this entity requires that the measurement.shall’check if facq
normal determined by outer edge_loop is consistent with surface normal. Face‘nermal and surfacg
hormal shall be consistent at all points of its bounds. This criterion shall npt\be applied to the facq
consisting only of a vertex_loop.

NOTE In Figure 7, dashed lines represent the underlying surface of a face{surface, and arrowed solid lines on i
Fepresent the edge_loop of the face_surface. The geometric normal of the underlying surface and the topologica
hormal of the face_surface are opposite in this case. This face_surfage shall be detected by this criterion when the
value of its same_sense attribute is TRUE.

e

J——— Topological normal of the face surface

Figure 7 — Inconsistent face and surface notmals

EXPRESS specification:

*)
ENTITY inconsistent_face_and_surface_normals
SUBTYPE OF(erroneous_topology_and_geometry_relationship);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
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WHERE

WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®);

WR2 : validate_inspected_elements_type(SELF,
[“ TOPOLOGY_SCHEMA.FACE_SURFACE"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[D:

WR4 : validate_accuracy_types(SELF,

D=
L1/

END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by logical_test that tests if topological normal of a face and geometric normal-ef its underlying surfacg
pre not consistent with its sense information or not.

Formal propositions:

WR1: The representative_measured value of shape_data. quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_A
value of all the extreme_instance in the instance .report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance A
Feport_item associated with this entity shall*be of type face_surface.

WR3: The shape_data_quality_inspection_instance_report_item corresponding to this entity shal
not be instance_report_item_with:_extreme_instances since identification of locations of extremg
values is meaningless as an inspection result report.

WR4: This entity shall\not be related with any accuracy types via shape_data_quality_criterion_A
And_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also. not be related with any accuracy types via shape_inspection_result_accuracy A
pssociation.

7.4.27->inconsistent_face_and_closed_shell _normals

A ineancictont fara anAd ~lacad chaoll narmale accarte that narmal AfF o ~lacad choll 1c nn
H— T CORSTISteHt T teaa— G oSea—Soe o oSSt ottt O —a— G 85ea—e—s—6

consistent with those of faces in it. The measurement requirement corresponding to this entity requires
that the measurement shall check if the normal direction of each constituent face is from finite region
toward infinite region of the closed_shell.

NOTE If the face is oriented_face, its normal shall be determined considering its orientation.

EXPRESS specification:
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*)
ENTITY inconsistent_face_and_closed_shell_normals
SUBTYPE OF(erroneous_topology_and_geometry_relationship);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®);
—WR2 ——validate—inspected—elements—typeSEL
[“ TOPOLOGY_SCHEMA.FACE_SURFACE"]);
WR3 : validate_locations_of_extreme_value_type(SELF,
[D:
WR4 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification:shape_data_quality_assessment_
by logical_test that tests if normal of a closed_shell is not consistent with those of faces in it or not.

FFormal propositions:

WR1: The representative_measured value of(shape_data quality inspection_criterion_report
the measured_value of shape_data_quality__inspection_instance_report_item, and the measured_A
value of all the extreme_instance in the“instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall.be of type boolean_value.

WR2: The inspected_elements. for all instances of shape_data_quality_inspection_instance A
report_item associated with this entity shall be of type closed_shell.

WR3: The shape_data.quality_inspection_instance_report_item corresponding to this entity shal
not be instance_report_item_with_extreme_instances since identification of locations of extremg
values is meaningless as an inspection result report.

WR4: Thiis entity shall not be related with any accuracy types via shape_data_quality_criterion_A
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity. shall also not be related with any accuracy types via shape_inspection_result_accuracy

bhecAclation
atoSoCators

7.4.28 intersecting_loops_in_face

An intersecting_loops_in_face asserts that bounds of a face have interference each other. The
measurement requirement corresponding to this entity requires that the measurement shall detect the
case where any combinations of the bounds in a face are intersecting each other. If the distance
between a point on a bound and a point on another bound is smaller than the interference_tolerance,
that case shall be detected as intersection.
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NOTE Figure 8 shows the case when an inner loop intersects with the outer loop. Figure 9 shows the case
when an inner loop touches with the outer loop within interference_tolerance. Both cases shall be detected by

()

this criterion.

Figure 8 — An inner loop intersecting with the outer

!
==

Figure 9 — An inner loop whose distance to the outer Toop is smaller than the tolerance

- XPRESS specification:

)
ENTITY intersecting_loops rsin.face
SUBTYPE OF(erroneous_topology _and_geometry_relationship);
SELF\shape_data_quali#ty criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
interference_tolerance : length_measure;

WHERE

WR1 : valddate measured_data_ type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®);

WR2_ 4 \walidate_inspected_elements_type(SELF,

[ " TOPOLOGY_SCHEMA.FACE"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[“SHAPE_DATA_QUALITY_INSPECTION _RESULT_ SCHEMA. "+
"POINT_ON_EDGE_CURVE",
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_EDGE_CURVE"]);

WR4 : validate_accuracy_types(SELF,

[ "MEASURE_SCHEMA.LENGTH_MEASURE"]);
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that tests if any intersection of bounds exists or not.

interference_tolerance: The tolerance used to check if two points are coincident.

Formal propositions:

WR1: The representative_measured_value of shape_data_quality_inspection_criterion_repgrt
the measured_value of shape_data_quality_inspection_instance_report_item, and the meastired_
value of all the extreme_instance in the instance_report_item_with_extreme_instances,- for al
nstances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape_data_quality_inspection_instance_ -
report_item associated with this entity shall be of type face.

WR3: The locations_of_extreme_value for all instances of the extreme. instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of two point_on_edge A
curves that are located within the interference_tolerance and-whose edge_curves are included in
different edge_loops in the face.

WR4: If the accuracy is specified for this measurement, its value_component shall be of typd
ength_measure.

7.4.29 wrongly placed_loop

A wrongly_placed_loop asserts that:.geometric location of edge_loops in a face is illegal. The
measurement requirement corresponding to this entity requires that the measurement shall detect twd
Cases, one is the case where an_inner loop is located outside of the outer loop, and the other is the casg
where an inner loop is located inside another inner loop.

NOTE  Figure 10 and, Figure 12 are typical cases to be detected by this criterion. Figure 11 is the case when an

nner loop located outside the outer loop is touching with the outer loop. This case shall be detected by thig
Criterion and alsoby)intersecting_loops_in_face.

-

Figure 10 — An inner loop outside of the outer
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O

Figure 11 — An inner loop touching the outer from outside

Figure 12 — An inner loop inside anaothér inner loop

- XPRESS specification:

)
ENTITY wrongly_placed_loop
SUBTYPE OF(erroneous_topolegy and_geometry_relationship);
SELF\shape_data_quality.criterion.assessment_specification :
shape data_quality_assessment_by logical_test;
WHERE
WR1 : validate_measured_data_ type(SELF,
"SHAPE_DATA’ QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®™);
WR2 : validate_ inspected_elements_type(SELF,
[ TOROLOGY_SCHEMA.FACE"]);
WR3 :twalidate_locations_of_extreme_value_type(SELF,
["TOPOLOGY_SCHEMA.FACE_BOUND"]);
WR4 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA.LENGTH_MEASURE*"]);

MELT\,=
LI L

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that tests if there exists an inner loop located outside of the outer loop or inside of the
other inner loop, which is the case "TRUE”’, or not.
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Formal propositions:

WRL1: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance_-

+ _at 1ratadl bl tlas it ball £ + £
CHUI I._II.CIII doouLIidalCu vwitlrrunmo CIILILy S01AlNT UT UT LyPC act.
MWR3: The locations_of extreme_value for all instances of the extreme_instances in the instance -
report_item_with_extreme_instances associated with this entity shall be two face_boufids ‘whosg
ocation is illegal.
WR4: If the accuracy is specified for this measurement, its range shall be of type length_measure.

7.4.30 erroneous_manifold_solid_brep

AN erroneous_manifold_solid_brep is a type of erroneous_datacthat is a supertype of criteria fof
fetecting mathematically invalid manifold_solid_brep.

- XPRESS specification:

)
ENTITY erroneous_manifold_solid_brep
ABSTRACT SUPERTYPE OF (ONEOF(
intersecting_shells_in_solid,
wrongly_placed_void,
wrongly_oriented_void,
solid_with_wrong_number_of_voids))
SUBTYPE OF(erroneous\data);
END_ENTITY;

(*
7.4.31 intersecting_shells_in_solid

AN interSecting_shells_in_solid asserts that there exist one or more intersections among closed_-
Shellssia brep_with_voids. The measurement requirement corresponding to this entity requires that
the measurement shall check intersection of two closed_shells for any combination of closed_shells i

Bran wiath vnide 1f tho dictancn hahaoaon 4 naint An o chall and 4 namnt An annthar choll 1c cmallad
cHE Py HeH— vV S H—tHE—EstancEREty vy c e poit- oS HahHo PO BaotRe —SHEHIS—SHHa e

than the interference_tolerance, that case shall be detected as intersection.

NOTE Figure 13 shows the case where a void is intersecting the outer closed shell. This is a typical case to be
detected by this criterion.

©I1S0 2008-All rights reserved 65


https://standardsiso.com/api/?name=4c054474e0e04795c7b41665e1119706

ISO 10303-59:2008(E)

Figure 13 — A void intersecting the outer shell

- XPRESS specification:

)
ENTITY intersecting_shells_in_solid
SUBTYPE OF(erroneous_manifold_solid_brep);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
interference_tolerance : length_measure;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®") ;
WR2 : validate_inspected_elements_type(SELF,
[*"GEOMETRIC_MODEL_SCHEMA_BREP_WITHZVOIDS"]);
WR3 : validate_locations_of_extreme_wvalue_type(SELF,
[ *GEOMETRY_SCHEMA.SURFACE_CURVE®"]);
WR4 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that'tests if there exists any intersection of shells, which is the case "TRUE’, or not.

nterference_tolerance: The tolerance used to check if two points are coincident.

Formal propositions:

MWR1: The representative measured value of shape data quality inspection criterion report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type brep_with_voids.
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WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type surface curve
which represents intersection between shells in the solid.

WR4: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape _data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy_-
association.

7.4.32 wrongly placed_void

A wrongly_placed_void asserts that a void is wrongly placed with respect to other shells in,asolid. The
measurement requirement corresponding to this entity requires that the measurement shall~check if g
void is located outside of the outer shell of a solid or if it is located inside of another voidshell.

NOTE 1 A void intersecting with the outer shell and intersecting voids shall be detected by the criteria
ntersecting_shells_in_solid.

NOTE 2 Figure 14 to Figure 16 show the cases to be detected by this critefion. The case illustrated in Figure 15
shall be detected both by this criterion and by intersecting_shells_in_selid.

Figure 14 — A void located outside the outer shell

Figure 15 — A void located outside the outer shell and touching it
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Figure 16 — A void inside of another void

- XPRESS specification:

)
ENTITY wrongly_placed_void
SUBTYPE OF(erroneous_manifold_solid_brep);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality.assessment_by logical_test;
WHERE
WR1 : validate_measured_data_ type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®") ;
WR2 : validate_inspected_elements_ type(SELF,
["GEOMETRIC_MODEL_SCHEMA.BREP_WITH_VOIDS"]);
WR3 : validate_locations”of_extreme_value_type(SELF,
[ TOPOLOGY_SCHEMA:ORIENTED_CLOSED_SHELL"]);
WR4 : validate_aecuracy_types(SELF,

[D:
END_ENTITY;

(*

Attribute definitions:

SELF\Shape_data_quality_criterion.assessment_specification: shape_data_quality assessment_A
by -logical test that tests if there exists void located outside of the outer shell or inside of the other void
shell, which Is the case "TRUE’, or not.

Formal propositions:

WRL1: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all

instances associated with this entity shall be of type boolean_value.
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WR2: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be of type brep_with_voids.

WR3: The locations_of_extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type oriented_closed_-
shell. It implies that the oriented_closed_shell is wrongly placed.

WR4: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
A0 aCCUTaCy _asSuCiation. 1 e entity Stape_tata_quatity mspection_Tesutt torresporndingtothy
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy-A
association.

7.4.33 wrongly_oriented_void

A wrongly_oriented_void asserts that the orientation of a void shell is illegah The measurement
requirement corresponding to this entity requires that the measurement shall check if the orientation of
b void is toward outside of the void, which is the case ‘TRUE’, or not. Faf-properly defined void, thg
udgement shall always be FALSE.

| XPRESS specification:

)
ENTITY wrongly_oriented_void
SUBTYPE OF(erroneous_manifold_solid_hrep);
SELF\shape_data_quality_criterionZassessment_specification :
shape_data_quality_assessment_by logical_test;
WHERE
WR1 : validate_measured_ddata_type(SELF,
"SHAPE_DATA_QUALITY._PNSPECTION_RESULT_SCHEMA _BOOLEAN_VALUE®") ;
WR2 : validate_inspected_elements_type(SELF,
[*GEOMETRIC_MODEL_SCHEMA_BREP_WITH_VOIDS"]);
WR3 : validate_locations_of_extreme_value_type(SELF,
[*TOPOLOGY._SCHEMA_ORIENTED_CLOSED_SHELL"]);
WR4 : valiwdate_accuracy_types(SELF,[1);
END_ENTITY.S

(*

Attribute definitions:

L C\eale ot Lt . H + £ o o clat Lid: +
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by _logical_test that tests if the orientation of a void is wrong, which is the case "TRUE’, or not.

Formal propositions:

WRL1: The representative_measured value of shape_data_quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
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value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be of type brep_with_voids.

WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type oriented_closed_-

hall 1+ [H oot +l H +oal [ Al ball s £ L 1al £ ilo tadl o H el
LA~ LY IIIIPIIUD Uiat thic UTTCTTIICU _ CTUOT U olf'ITTT 1o UTIC UT T VUTUS UT T IIIO'JCL'I.CU UIC'J_VVILI 1I_VUIUZJ

and its orientation is TRUE.

WR4: This entity shall not be related with any accuracy types via shape_data_quality  ¢piterion_-
and_accuracy_association. The entity shape data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy A
pssociation.

7.4.34 solid_with_wrong_number_of voids

A solid_with_wrong_number_of_voids asserts that number of voids which is implied by the entity
nstance of the brep_with_voids is inconsistent with the number-0f voids which actually present. Twg
Cases shall be detected by this entity. One is the case where at:least one void is not arcwise-connected
This case corresponds to the violation of IP8 of closed_shéllas defined in 1ISO 10303-42. Another ig
the case where an actual void is represented as multiple elosed_shells.

- XPRESS specification:

)
ENTITY solid_with_wrong_numb€r® of _voids
SUBTYPE OF(erroneous_manifold_solid_brep);
SELF\shape_data_quality_criterion.assessment_specification :
Shape_data_quality_assessment_by logical_test;
WHERE
WR1 : validate_neasured_data_type(SELF,
" SHAPE~DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE™®)
WR2 : validate_inspected_elements_type(SELF,
[~GEOMETRIC_MODEL_SCHEMA.BREP_WITH_VOIDS"]);
WR3< :)'validate_locations_of_extreme_value_type(SELF,[1);
WR4 : validate_accuracy_types(SELF,[1);
END_'ENTITY;

>*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that tests if the number of voids which is implied by the entity instance of the
brep_with_voids is inconsistent with the number of voids which actually present, which is the
case "TRUE’, or not.
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Formal propositions:

WRL1: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance_-

YT +ataral -kl ot baoll b £ & a 2N +al
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WR3: The shape_data_quality_inspection_instance_report_item corresponding to this entity.shal
hot be instance_report_item_with_extreme_instances since identification of locations, ofyextremg
values is meaningless as an inspection result report.

WR4: This entity shall not be related with any accuracy types via shape_data_‘quality_criterion_-
And_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspegtion_result_accuracy_A
pssociation.

7.4.35 inapt_data

AN inapt_data is a type of shape_data_quality_criterionithat is a supertype of criteria for detecting
potential problem data from application point of view. Its subtypes are further classified intd
napt_topology, inapt_geometry, inapt topology-and geometry relationship and inapt_-
manifold_solid_brep.

NOTE Inappropriate data is not mathematically incorrect data but data which may cause problems in it
bpplications. In some situations they may befacceptable but in other cases they may cause serious troubles. Somg
nappropriate data are caused by the difference of numerical precision of shape representation or the difference of
shape manipulation of CAD systems: Users shall select these criteria with appropriate threshold values according
fo their business requirement on(shape data quality.

- XPRESS specification:

)
ENTITY inapt_data
ABSTRACT SUPERTYPE OF (ONEOF(
inapt_topology,
inapt_geometry,

inapnt tonoloav and aeometryvy relationship
| iy L b Jo gu— p—— J — =7

inapt_manifold_solid_brep))
SUBTYPE OF(shape_data_quality _criterion);
END_ENTITY;
(*
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7.4.36 inapt_topology

An inapt_topology is a type of inapt_data that is a supertype of criteria for detecting topologically
inappropriate shape data

EXPRESS specification:
*)
EI"‘IIT : T\II ; T IG'Jt_tU'JU : UU.Y

ABSTRACT SUPERTYPE OF (ONEOF(
free_edge, non_manifold_at_edge,
non_manifold_at_vertex,
over_used_vertex))

SUBTYPE OF(inapt_data);

END_ENTITY;

(*

7.4.37 non_manifold_at_vertex

A non_manifold_at_vertex asserts that a connected_face_set under inspection contains one or morg
vertices where faces connected to it are in non-manifold<situation. The measurement requirement
corresponding to this entity requires that the measuremeht’shall take the following processes. First, it
shall create a list of the faces that connect to the vertex-under inspection. Then it shall select any facq
from the list and mark edges of that face using that,vertex. The next selected face is any face sharing
bne of the already marked edges connected to_that vertex. After edges connected to the test vertex, of
the second face are similarly marked, the process continues by looking for another face sharing an
hlready marked edge. If at the end of this(rocess, there are faces in the list whose edges are not yet been
marked, then that faces are non-manifold at the vertex.

NOTE 1 This test does not détect non_manifold_at_vertex at vertices related to non_manifold_at_edge
Therefore, this criterion shall‘always be applied together with non_manifold_at_edge.

NOTE 2 Figure 17 shows a typical case to be detected by this criterion.
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- XPRESS specification:

)

WHERE
WR1

WR2

WR3

WR4

(*

END_ENTILTY;

Attribute definitions:

ENTITY non_manifold_at_ vertex
SUBTYPE OF(inapt_topology);
SELF\shape_data_quality_criterion;assessment_specification :
shape_data_quality_assessment-by logical_test;

Figure 17 — Non-manifold vertex

: validate_measured_data type(SELF,
"SHAPE_DATA_QUALITY_ENSPECTION_RESULT_SCHEMA_BOOLEAN_VALUE");
: validate_inspected_elements_type(SELF,
[“TOPOLOGY_SCHEMA.CONNECTED_FACE_SET"]);
: validate_locations_of_extreme_value_type(SELF,
[*TOPOLOGY SCHEMA_VERTEX_POINT"]);
: validate_accuracy_types(SELF,

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that tests if the connected_face set under inspection contains one or more vertices
where faces connected to it are in non-manifold situation, which is the case "TRUE’, or not.

Formal propositions:

WRL1: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
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value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data quality_inspection_instance -
report_item associated with this entity shall be of type connected_face_set.

WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type vertex_point. It

H [H oot £. taclta it +Fald
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MWR4: This entity shall not be related with any accuracy types via shape_data_quality_criterion_A
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result,accuracy_A
association.

7.4.38 non_manifold_at_edge

A non_manifold_at_edge asserts that a connected face set contains ‘'one or more edge with
non-manifold situation.

NOTE 1 This case may or may not be erroneous according to the type of the inspected connected_face_set.
The measurement requirement corresponding to this entity_requires that the measurement shall checK
for all the edges related to the faces in the connected face set under inspection if that edge i

referred from three or more faces.

NOTE 2 Figure 18 shows a typical case to be detected by this criterion.

Figure 18 — Non-manifold edge

EXPRESS specification:

*)
ENTITY non_manifold_at_edge
SUBTYPE OF(inapt_topology);
SELF\shape_data_quality_criterion.assessment_specification :
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shape_data_quality_assessment_by logical_test;
WHERE
WR1 : validate_measured_data_type(SELF,
" SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®);
WR2 : validate_inspected_elements_type(SELF,
[“ TOPOLOGY_SCHEMA .CONNECTED FACE_SET"]);
WR3 : validate_locations_of_extreme_value_type(SELF,
[“TOPOLOGY_SCHEMA.EDGE_CURVE"]);
—WR4——valHdate—aceuracy—typesSEL;
[D:
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data~quality_assessment_-
by _logical_test that tests if the connected_face_set contains one or more edges referred from three of
more faces, which is the case "TRUE’, or not.

Formal propositions:

WR1: The representative_measured value of shape_data quality inspection_criterion_report
the measured_value of shape_data_quality_inspectiondnstance_report_item, and the measured A
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type,boolean_value.

WR2: The inspected_elements for all, instances of shape_data_quality_inspection_instance A
Feport_item associated with this entity.shall be of type connected_face_set.

WR3: The locations_of extremig_value for all instances of the extreme_instances in the instance A
report_item_with_extreme (instances associated with this entity shall be of type edge_curve. If
mplies that the edge_curve.is referred from three or more faces.

WR4: This entityshall not be related with any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall @lso not be related with any accuracy types via shape_inspection_result_accuracy A
association,

7.4.39° over_used vertex

An over_used_vertex asserts that too many edges are connected to a vertex. The measurement
requirement corresponding to this entity requires that the measurement shall count the number of edges
connected to a vertex for all vertices that shall be compared with the given threshold in assessment.

EXPRESS specification:

*)

ENTITY over_used_vertex
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SUBTYPE OF(inapt_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA."® +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
——AND—CMEASYRE—SCHEMA-—COUNTFMEASURE=
IN value_limit_type(SELF\shape_data _quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA _.COUNT_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
[ TOPOLOGY_SCHEMA_VERTEX_POINT"]);
WR4 : validate_locations_of_extreme_value_type(SELF,

[D:
WR5 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessmentZspecification: shape_data_quality assessment A
by _numerical_test that tests the maximum count with the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the yalue_component of the threshold shall be of type count_measure.

WR2: The representative_measured_value of shape_data_quality_inspection_criterion_report
and the measuredvalte of shape_data_quality_inspection_instance_report_item, for all instanceg
pssociated with this entity shall be of type count_measure.

WR3: The)inspected_elements for all instances of shape_data_quality_inspection_instance A
report.item associated with this entity shall be of type vertex_point.

AMBPA- Thachana Aata Aanalitv tncnactinn tnctaneca rannert 1tam accneciatad vwinth thic ontitv chall nay
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be of type instance_report_item_with_extreme_instances since identification of locations of extreme
values is meaningless as an inspection result report.

WR5: This entity shall not be related with any accuracy types via shape_data_quality criterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy -
association.
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7.4.40 free edge

A free_edge asserts that a connected_face_set contains one or more edges that have only one reference
from a face.

NOTE 1 If the connected_face_set is a closed_shell, violation to this criterion means erroneous shape.
Therefore, that case shall be detected by the criterion open_closed_shell that is a type of erroneous_topology.

IO 9 Tl ++ H dat +. ball biak HY Y dad-ta k. 1 £l Ll Tk bhall £+ +
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bs a result of translation failure of closed solids. open_closed_shell cannot detect them when the shell is pot(of
type closed_shell.

NOTE 3 If this criterion is applied to an open shell which represents sheet without thickness, edges-representing
the outer boundary of the sheet and those representing internal holes are detected. Thosg~edges are no
nappropriate.

The measurement requirement corresponding to this entity requires that the-measurement shall checK
for all the edges related to the faces in the connected_face_set, if the edge is referred from some facsg

pnly once.

- XPRESS specification:

)
ENTITY free_edge
SUBTYPE OF(inapt_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment by logical_test;
WHERE
WR1 : validate_measured data_type(SELF,
"SHAPE_DATA_QUALATY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®);
WR2 : validate_inspected_elements_type(SELF,
[" TOPOLOGY_SCHEMA .CONNECTED_FACE_SET"]);
WR3 : validate_locations_of_extreme_value_type(SELF,
[ TOPOLOGY_SCHEMA.EDGE_CURVE"]);
WR4 : validate_accuracy_types(SELF,
s
WR5C3)'S1ZEOF(QUERY (sdqr <* bag_to_set(USEDIN(SELF,
“"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_RESULT. "+
"CRITERION _INSPECTED")) |
("SHAPE_DATA_QUALITY_INSPECTION_RESULT_ SCHEMA. "+
"SHAPE_DATA_QUALITY_INSPECTION_RESULT*®
IN TYPEOF(sdqr)) AND
(SI1ZEOF(QUERY(sdgiir <* bag_to_set(USEDIN(sdqr,
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_REPORT. "+
"INSPECTION_RESULT")) ]
("SHAPE_DATA QUALITY_INSPECTION_RESULT_SCHEMA. "+
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"SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT*®

IN TYPEOF(sdgiir)) AND

(S1ZEOF(QUERY(sdgiri <* sdqgiir.inspected_instances]

(" TOPOLOGY_SCHEMA.CLOSED_SHELL"
IN TYPEOF(sdqgiri.inspected_elements[1])))) = 0)
) =0)
)) =0;
END_ENTITY;

x

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality-assessment A
by logical_test that tests if the connected_face set contains one or more edges that has only ong
reference from a face, which is the case "TRUE’, or not.

Formal propositions:

WR1: The representative_measured value of shape_data quality ‘inspection_criterion_report
the measured_value of shape_data_quality_inspection_instanee_report_item, and the measured_A
value of all the extreme_instance in the instance_reportyitem_with_extreme_instances, for al
nstances associated with this entity shall be of type boolean walue.

WR2: The inspected_elements for all instances\of shape data quality_inspection_instance A
Feport_item associated with this entity shall be efitype connected_face_set.

WR3: The locations_of extreme_value forall instances of the extreme_instances in the instance A
report_item_with_extreme_instances.@ssociated with this entity shall be of type edge_curve. If
mplies that that edge_curve is related.to only one face.

WR4: This entity shall not beyrelated with any accuracy types via shape_data_quality_criterion_-
And_accuracy_association..The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be_related with any accuracy types via shape_inspection_result_accuracy A
association.

WR5: The inspected_elements for all instances of shape_data_quality_inspection_instance_{
Feport_item associated with this entity shall not be of type closed_shell.

7.4.41" inapt_geometry

An inapt_geometry is a type of inapt_data that is supertype of criteria for detecting geometrically
inappropriate shape data.

EXPRESS specification:

*)
ENTITY inapt_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
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nearly_degenerate_geometry,
discontinuous_geometry,
self_intersecting_geometry,
geometry_with_local_near_degeneracy,
overlapping_geometry,
multiply_defined_geometry,
geometry_with_local _irregularity,
overcomplex_geometry))

_SU_BmE O inant data) -

HE Nl Sl s )
END_ENTITY;
(*

7.4.42 discontinuous_geometry

A discontinuous_geometry is a type of inapt_geometry that is a supertype of, €riteria for detecting
geometry data with discontinuity.

- XPRESS specification:

)
ENTITY discontinuous_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
gl_discontinuous_curve, g2_discontinuous_curve,
gl_discontinuous_surface, g2_discontinuous_surface))
SUBTYPE OF(inapt_geometry);
END_ENTITY;

(*
7.4.43 gl discontinuous_curve

A gl_discontinuous_curve asserts that a b_spline_curve has some internal point where G1 continuity
s violated. The measurement requirement corresponding to this entity requires that the measurement
shall calculate the maximum angle of two tangent vectors at the selected internal knot points along the
b _spline_curve ope.ecoming to the point under inspection and the other leaving from that point, that
shall be compared)with the given threshold in assessment. It is sufficient to perform this check at the
points where-Kfot multiplicities are greater than or equal to the degree of the b_spline_curve.

NOTE- In Figure 19, a small black circle is a point on a curve where tangent vectors of the curve at that point are
Ilustrated by a dashed line and a solid line. The curve shall be detected by this criterion if the angle between thg
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Tangent vector of the left segment (dashed line) and
that of the right segment (solid line)

Figure 19 — G1 discontinuous curve

- XPRESS specification:

)
ENTITY gl_discontinuous_curve
SUBTYPE OF(discontinuous_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by nupmefical_test;
WHERE

WR1 : ("SHAPE_DATA_QUALITY_CRITERTA_SCHEMA." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data-quality_criterion.
assessment_specification.threshold))

AND ("MEASURE_SCHEMA JPLANE_ANGLE_MEASURE*
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));

WR2 : validate measured_data_type(SELF,
"MEASURE~SCHEMA _PLANE_ANGLE_MEASURE™) ;

WR3 : validate_inspected_elements_type(SELF,
["GEOMETRY_SCHEMA_.B_SPLINE_CURVE"]);

WR4 :«wvalidate_locations_of_extreme_value_type(SELF,
[)"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"B_SPLINE_CURVE_KNOT_LOCATOR"]);

WR5 : validate_accuracy_types(SELF,

-
LiJ>

END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured angle against the given threshold.
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Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_lower_value_limit and the value_component of the threshold shall be of type plane_angle -
measure.

WR2: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
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nstances associated with this entity shall be of type plane_angle_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection, instance A
report_item associated with this entity shall be of type b_spline_curve.

WRA4: The locations_of extreme_value for all instances of the extreme_instances in the instance A
Feport_item_with_extreme_instances associated with this entity shall be of\type b_spline_curve{
| knot_locator. This indicates the location where G1 continuity is violated

MWR5: This entity shall not be related with any accuracy types via/shape_data_quality_criterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via_shape_inspection_result_accuracy
pssociation.

7.4.44 gl _discontinuous_surface

A gl discontinuous_surface asserts that.a b _spline_surface has some internal point where Gl
continuity is violated. The measurementirequirement corresponding to this entity requires that the
measurement shall calculate the maximum angle between two tangent vectors to an isoparametric curve
bt each selected internal point one coming to that point and the other leaving from that point, that shall bg
compared with the given threshold in assessment. This check shall be performed both in u and
directions. It is sufficient to-perform this check at the points where knot multiplicities are greater than of
bqual to the degree of the-surface.

- XPRESS specification:

)
ENTIIY.'g1l discontinuous_surface
SUBTYPE OF(discontinuous_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA_." +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
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AND ("MEASURE_SCHEMA .PLANE_ANGLE_MEASURE*
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold)) ;
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.PLANE_ANGLE_MEASURE®);
WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA_B_SPLINE_SURFACE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
— - SHARE BAFA—QUALI—INSPECTHON—RESULETF—SCHEMA—-
"B_SPLINE_SURFACE_KNOT_LOCATOR"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA_PLANE_ANGLE_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape<data_quality_assessment_-
by _numerical_test that tests the measured angle against the given thteshold.

Formal propositions:

WR1: The threshold of assessment_specification of'dhis entity shall be of type shape data A
guality _lower_value_limit and the value_component of the threshold shall be of type plane_angle
| measure.

WR2: The representative_measured_value of shape_data quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_
value of all the extreme_instance\in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type plane_angle_measure.

WR3: The inspected_elemeénts for all instances of shape_data_quality_inspection_instance A
report_item associatgd\with this entity shall be of type b_spline_surface.

WRA4: The locations_of extreme_value for all instances of the extreme_instances in the instance A
report_item-With_extreme_instances associated with this entity shall be of type b_spline_curve A
knot_locator. This indicates the location where tangent vectors are not continuous.

WR5S: “If the accuracy is specified for this measurement, its value_component shall be of typg

laha anala moaciiva
roHe—atRgre—rheasoe-

7.4.45 g2_discontinuous_curve

A g2_discontinuous_curve asserts that a b_spline_curve has some internal point where G2 continuity
is violated. The measurement requirement corresponding to this entity requires that the measurement
shall calculate the maximum difference between the curvature radius values and the directions of the
centre of curvature at the selected internal knot points along the curve. Curvature directions shall be
compared with the plane angle threshold specified in the assessment_specification. Let rl and r2 be
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curvature radius values to be compared. Curvature radius change ratio is defined as ( 2*|r1-r2| ) / (|r1] +
[r2| ). Compare this value with the ratio threshold specified in assessment_specification_2 to check
continuity of curvature radius values. It is sufficient to perform this check at the points where knot
multiplicities are greater than (degree - 2) of the curve.

NOTE Figure 20 shows the case where curvature directions are same, but the radii are different. In contrast,
Figure 21 shows the case where curvature radii are same while curvature directions are different. Both cases shall
be detected by this criterion.

Curvature vector of the left segment (dashed line)
and that of the right segment (solid line)

Figure 20 — G2 discontinuous because of the difference of curvature radius

Curvature vector of the left segment (dashed line) and
that of the riaht seament (solid line)

Figure 21 — G2 discontinuous because of the difference of curvature direction

- XPRESS spégification:

)
ENTETY g2_discontinuous_curve
SUBTYPE OF(discontinuous_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
assessment_specification_2 :
shape_data_quality_assessment_by numerical_test;
flat_curvature_radius_tolerance : length_measure;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*®
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IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))

AND ("MEASURE_SCHEMA _PLANE_ANGLE_MEASURE*"

IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));

WR2 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +

"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®

IN TYPEOF(SELF.assessment_specification_2.threshold))

——AND—CMEASURE—SGHEMA—RAHHO—MEASURE=
IN value_limit_type(SELF.assessment_specification_2.threshold)) ;

WR3 : validate_measured_data_ type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"PLANE_ANGLE_AND_RATIO_PAIR"™);

WR4 : validate_inspected_elements_type(SELF,
["GEOMETRY_SCHEMA_.B_SPLINE_CURVE"]);

WR5 : validate_locations_of_extreme_value_type(SELF,
[*SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"B_SPLINE_CURVE_KNOT_LOCATOR"]);

WR6 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment-specification : shape_data_quality_assessment_-
by numerical_test that tests the measured angle against the given threshold.

hssessment_specification 2 : shape_data_quality_assessment_by numerical_test that tests thg
Ccurvature change ratio against the.given threshold.

flat_curvature_radius_tolerance: the tolerance value to check flat shape.

NOTE If the curvature.radius value is larger than flat_curvature_radius_tolerance, that curvature value shal
hot be used to chieck curvature change ratio If two curvature radii are larger than this value, then it shall be
Linderstood that two segments are G2 continuous. If one of the curvature radii is larger than this value and the othe

s smaller,then it shall be understood that two segments are G2 discontinuous.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape data -
quality lower_value_limit and the value_component of the threshold shall be of type plane -
angle_measure.

WR2: The threshold of assessment_specification_2 of this entity shall be of type shape data -

quality lower_value_limit and the value_component of the threshold shall be of type ratio_-
measure.
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WR3: The representative_measured value of shape_data quality_inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type plane_angle_and_ratio_pair.

WR4: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type b_spline_curve.

ocatons—o 1 vard o1& RASTantes—o 1 1L St CeSHitn a

Feport_item_with_extreme_instances associated with this entity shall be of type b_spline_curveq
kknot_locator. This indicates the point where the curvature values or principal curvature vectorg-are not
continuous.

WR6: This entity shall not be related with any accuracy types via shape_data_quality_criterion_A
And_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy A
pssociation.

7.4.46 g2_discontinuous_surface

A g2_discontinuous_surface asserts that a b_spline_surface “*has some internal point where G2
continuity is violated. The measurement requirement corrésponding to this entity requires that the
measurement shall calculate the maximum difference bétween the curvature radius values and thg
directions of the principal curvatures of the isoparametric curves in the cross boundary directions at the
selected internal knot points of the b_spline_surface. Principal curvature directions shall be compared
with the plane angle threshold specified in the assessment_specification. Let rl and r2 be principa
curvature radius values to be compared. Curvature radius change ratio is defined as ( 2*|r1-r2| ) / (|r1| 4
r2| ). Compare this value with the ratig_threshold specified in assessment_specification_2 to check
continuity of curvature radius values It is sufficient to perform this check at the points where knot
multiplicities are greater than (degree - 2).

- XPRESS specification:

)
ENTITY g2_discContinuous_surface
SUBTYPE_@F(discontinuous_geometry);
SELE\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
assessment_specification_2

Qh:\pn data qnnlify assessment h\J/ numerical test;

flat_curvature_radius_tolerance : length_measure;
WHERE

WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_ QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.

assessment_specification.threshold))

AND ("MEASURE_SCHEMA .PLANE_ANGLE_MEASURE"
IN value_limit_type(SELF\shape_data_quality criterion.
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assessment_specification.threshold));
WR2 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF.assessment_specification_2.threshold))
AND ("MEASURE_SCHEMA _RATIO_MEASURE*"
IN value_limit_type(SELF.assessment_specification_2.threshold));
WR3 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. ™+
= PEANE—ANGEE—-ANB—RATHO—-RAHRD)-
WR4 : validate_inspected_elements_type(SELF,
["GEOMETRY_SCHEMA.B_SPLINE_SURFACE"]);
WR5 : validate_locations_of_extreme_value_type(SELF,
[ " SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"B_SPLINE_SURFACE_KNOT_LOCATOR"]);
WR6 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA_RATI10_MEASURE"])

END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by _numerical_test that tests the measured angle against the given threshold.

hssessment_specification_2 : shape_data_quality_assessment_by numerical_test that tests thg
measured curvature change ratio against the given threshold.

fFlat_curvature_radius_tolerance: Thé tolerance value to check flat shape.

NOTE If the curvature radius Value is larger than flat_curvature_radius_tolerance, that curvature value shal
hot be used to check curvature/ change ratio If two curvature radii are larger than this value, then it shall be
Linderstood that two segments are G2 continuous. If one of the curvature radii is larger than this value and the othe

s smaller, then it shall be“understood that two segments are G2 discontinuous.

Formal propesitions:

WR1:-The threshold of assessment_specification of this entity shall be of type shape_data_quality-
| lower _value_limit and the value_component of the threshold shall be of type plane angle {

anciira
TcTooTTTs

WR2: The threshold of assessment_specification_2 of this entity shall be of type shape data -
quality lower_value_limit and the value_component of the threshold shall be of type ratio_-
measure.

WR3: The representative_measured value of shape_data_quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
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value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type plane_angle_and_ratio_pair.

WR4: The inspected_elements for all instances of shape_data_quality_inspection_instance_-
report_item associated with this entity shall be of type b_spline_surface.

WR5: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type b_spline_curve -
not—tocator—This—indicates—the—tocatiomwhere—either—curvature—vatueor—curvature—vectors—are 1o

continuous, namely G2 continuity is violated.

WR6: If the accuracy is specified for this measurement, its value_component shall, be of typg
Fatio_measure.

7.4.47 self_intersecting_geometry

A self_intersecting_geometry is a type of inapt_geometry that is a supertype of criteria for detecting
self-intersecting geometry data.

FXPRESS specification:

)
ENTITY self_intersecting_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
self_intersecting_curve, self_intersecting_surface))
SUBTYPE OF(inapt_geometry);
END_ENTITY;

(*
7.4.48 self_intersecting_curve

A self_intersecting_curve'asserts that a curve has self-intersection within its domain. The measurement
Fequirement corresponding to this entity requires that the measurement shall detect points on the curve
which are within interference_tolerance each other, with arc length distance between them greater thar
the value determiined by multiplying the interference_tolerance with arc_length_distance_factor. In
fhe case of the.Closed curve, pairs of points whose arc length is within the interference_tolerance of thg
start point\or the end point shall be excluded from the test. For the purpose of this test, a closed curve i
pne where the distance from the start point to the end point is less than interference_tolerance.
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Figure 22 — Self-intersecting curve

FXPRESS specification:

)
ENTITY self_intersecting_curve
SUBTYPE OF(self_intersecting_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by_ logical_test;
arc_length_separation_factor : REAL;
interference_tolerance : length.nmeasure;
WHERE
WR1 : validate_measured_data  type(SELF,
"SHAPE_DATA_QUALITY_ENSPECTION_RESULT_SCHEMA_BOOLEAN_VALUE");
WR2 : validate_inspected_elements_type(SELF,
[*"GEOMETRY_SCHEMA_CURVE"]);
WR3 : validate_locations_of extreme_value_type(SELF,
[ "GEOMETRY_ SCHEMA_POINT_ON_CURVE",
"GEOMETRY./SCHEMA _POINT_ON_CURVE"]);
WR4 : vadidate_accuracy_types(SELF,
["MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTIATY;

(*

ftribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that tests the existence of intersection, which is the case "TRUE’, or not.

arc_length_separation_factor: the factor for multiplying the interference_tolerance to determine if
the arc length between two points is large enough.

interference_tolerance: the tolerance value to check if two points on the curve is coincident or not.
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Formal propositions:

WRL1: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with _extreme_instances,
corresponding to this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape_data_quality_inspection_instance_-

PR Y rataal skl tlos +1k baoll £ &
CPUTL_TCTIT doSSULTALTU WILTT TS T Y ShidiT UT UT Ty JT LUT VT,

WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance A
Feport_item_with_extreme_instances associated with this entity shall be two point_onCourves. If
ndicates the curve is self-intersecting within tolerance at those two points.

WRA4: If the accuracy is specified for this measurement, its range shall be of type lehgth_measure.

7.4.49 self intersecting_surface

A self_intersecting_surface asserts that a surface has self-intersection within its domain. Thg
measurement requirement corresponding to this entity requires that the measurement shall detect pointg
bn the surface, which are within interference_tolerance of each other, with a geodesic line distancg
between them greater than the value determined by multiplying the interference_tolerance with
arc_length_distance_factor. In the case of the closed\surface, pairs of points where the arc length
distance following an isoparametric curve from the boundary is less than interference_- tolerance shal
be excluded from the test. For the purpose of this test, a closed surface is one where the distance betweer
the boundary curves at the start and the end(parameters is less than interference_tolerance in eithet
direction.

NOTE In Figure 23, d is the distance*between two points on the surface and | is the geodesic line distance
between them.

Figure 23 — Self-intersecting surface
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EXPRESS specification:

*)
ENTITY self_intersecting_surface
SUBTYPE OF(self_intersecting_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
geodesic_separation_factor : REAL;

= "= 4= ] 'l 4=l
FTTCECT ITTT TTICT CUTTT AlICT - TCrhiygar_Incdaour c,

WHERE

WR1 : validate_measured_data_ type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®);

WR2 : validate_inspected_elements_type(SELF,

[ "GEOMETRY_SCHEMA.SURFACE"]);

WR3 : validate_locations_of_extreme_value_type(SELF,
[ "GEOMETRY_SCHEMA.POINT_ON_SURFACE",
"GEOMETRY_SCHEMA.POINT_ON_SURFACE"]);

WR4 : validate_accuracy_types(SELF,

[ "MEASURE_SCHEMA_.LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessmentZspecification: shape_data_quality assessment_A
by logical_test that tests the existence of intersection, which is the case "TRUE’, or not.

heodesic_separation_factor: The factor'for multiplying the interference_tolerance to determine if thg
prc length between two points is large_enough.

nterference_tolerance: The(tolerance value to check if two points on the surface is coincident or not.

Formal propositions:

WR1: The representative_measured_value of shape_data_quality_inspection_criterion_report
the measured.-value of shape_data_quality_inspection_instance_report_item, and the measured_
value of\ all the extreme_instance in the instance_report_item_with_extreme_instances
correspanding to this entity shall be of type boolean_value.

ALDD T H C o | ] +. £ H +. £ =9 PAPS Lit H e H +
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report_item associated with this entity shall be of type surface.
WR3: The locations_of_extreme_value for all instances of the extreme_instances in the instance_-

report_item_with_extreme_instances associated with this entity shall be of type two point_on_-
surfaces. This indicates that the surface is self-intersecting within tolerance at the two points.
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WR4: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.50 nearly_degenerate_geometry

A nearly_degenerate_geometry is a type of inapt_geometry that is a supertype of criteria for
detecting nearly degenerate geometry data.

RECC o M fioa:
LYY OYUUTTIVALTUTT.

)
ENTITY nearly_degenerate_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
small_area_surface,
short_length_curve,
entirely_narrow_surface))
SUBTYPE OF(inapt_geometry);
END_ENTITY;

(*

7.4.51 short_length_curve
A short_length_curve asserts that arc length of a curve issmaller than the threshold. The measurement
requirement corresponding to this entity requires that the'measurement shall calculate the arc length of g

Curve, that shall be compared with the given threshold in assessment.

- XPRESS specification:

)
ENTITY short_length_curve
SUBTYPE OF(nearly_deégenerate_geometry);
SELF\shape_data 'quality_criterion.assessment_specification :
shape_data_guality_assessment_ by numerical_test;
WHERE
WR1 : (“SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*

IN value Limit tvpne(SELE\shane data aualityv criterion
pu— P A o Y L p— | 7 —

assessment_specification.threshold));
WR2 : validate_measured_data_ type(SELF,
"*MEASURE_SCHEMA . LENGTH_MEASURE™) ;
WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA.CURVE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,

[D:
WR5 : validate_accuracy_types(SELF,
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["MEASURE_SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the arc length of a curve with the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape-data A
guality _upper_value_limit and the value_component of the threshold shall be of-type length A
measure.

WR2: The representative_measured value of shape data quality inspeetion_criterion_report
and the measured_value of shape_data_quality_inspection_instance_repeort_item, for all instanceg
pssociated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instance -
Feport_item associated with this entity shall be of type curve.

WR4: The shape_data_quality_inspection_instance .report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WRS: If the accuracy is specified for this measurement, its value_component shall be of type length/
| measure.

7.4.52 small_area_surface

A small_area_surface asserts)that area of a surface is too small. The measurement requirement
corresponding to this entityarequires that the measurement shall calculate the area of a surface, that shal
be compared with the-given threshold in assessment. Surface with infinite area shall be ignored wher

calculating the area:

- XPRESS spetification:

)
ENTITY small_area_surface

SUBTYPE QFE(nearlv degenerate qgeometr\):
N J — ~ pe— 777

SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE

WR1 : ("SHAPE_DATA QUALITY_CRITERIA _SCHEMA." +
"SHAPE_DATA QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.

assessment_specification.threshold))

AND ("MEASURE_SCHEMA.AREA_MEASURE*"
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IN value_limit_type(SELF\shape_data _quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . AREA_ MEASURE®);
WR3 : validate_inspected_elements_type(SELF,
[“GEOMETRY_SCHEMA . SURFACE"]):
WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
——WR5——valHdate—aceuracy—bypesSELR;
[ "MEASURE_SCHEMA.AREA_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data~quality_assessment_-
by _numerical_test that tests the area of the surface with the given threshold:

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| upper_value_limit and the value_component of the threshold shall be of type area_measure.

WR2: The representative_measured value of shape_data_quality_inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_
value of all the extreme_instance in the inStance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type area_measure.

WR3: The inspected_elements forJall instances of shape_data_quality_inspection_instance A
report_item associated with thisientity shall be of type surface.

WR4: The shape_data_quality_inspection_instance_report associated with this entity shall not be of
fype instance_report-item_with_extreme_instances.

WRS: If the accuracy is specified for this measurement, its value_component shall be of type area_A
measure.

7.4.53- . entirely_narrow_surface
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point on the surface there is a point on the boundary within half the distance tolerance. The measurement
requirement corresponding to this entity requires that the measurement shall calculate for selected points
on the surface minimum distance to the boundary. If this exceeds half the distance tolerance, then the
surface is not narrow.

NOTE Figure 24 illustrates the measurement of this entity. d is the distance from a point on the surface to its
boundary
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Figure 24 — Measurement of an entirely narrow face

- XPRESS specification:

)
ENTITY entirely_narrow_surface
SUBTYPE OF(nearly_degenerate_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by logical_test;
width_tolerance : length_measure;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE");
WR2 : validate_inspected_elements_type(SELF,
[*GEOMETRY_SCHEMA_BOUNDED_SURFACE"®) ;
WR3 : validate_locations_of_extreme_wvalue_type(SELF,
[D:
WR4 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA .LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that'tests if the surface is entirely narrow, which is the case "TRUE’, or not.

width_tolerance: the tolerance value to check if the surface is narrow or not.

Formal propositions:

WR1: The representative measured value of shape data quality inspection criterion repor
and the measured value of shape data quality inspection_instance_report_item, for all the
instances associated with this entity shall be of type boolean_value.

WR2: The inspected elements of shape_data_quality _inspection_instance_report_item
corresponding to this entity shall be of type bounded_surface.

WR3: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.
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WR4: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.54 geometry_with_local_near_degeneracy

A geometry_with_local_near_degeneracy is a type of inapt_geometry that is a supertype of criteria
for detecting geometry including locally infinitesimal characteristics.

- XPRESS specification:

)
ENTITY geometry_with_local_near_degeneracy
ABSTRACT SUPERTYPE OF (ONEOF(
curve_with_small_curvature_radius,
short_length_curve_segment,
surface _with_small_curvature_radius,
small_area_surface_patch,
narrow_surface_patch,
indistinct_surface_knots,
indistinct_curve_knots,
nearly_degenerate_surface_boundary,
nearly_degenerate_surface_patch))
SUBTYPE OF(inapt_geometry);
END_ENTITY;

(*

7.4.55 short_length_curve_segment
A short_length_curve _segmentiasserts that a b_spline_curve has a knot interval whose arc length ig
foo short. The measurement(requirement corresponding to this entity requires that the measurement
shall calculate the minimum_arc length of a knot interval of b_spline_curve that shall be compared with

the given threshold in-assessment.

- XPRESS specification:

)
ENTALTY short_length_curve_segment
SUBTYPE OF(geometry_with_local_near_degeneracy);

SE| I:\Qh:\pn data qnnlify criterion._assessment Qpnrifirnfinn -

shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +

"SHAPE_DATA_ QUALITY_UPPER_VALUE_LIMIT*®

IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))

AND ("MEASURE_SCHEMA.LENGTH_MEASURE*"

IN value_limit_type(SELF\shape_data_quality criterion.
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assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.LENGTH_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA_B_SPLINE_CURVE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[ *SHAPE_DATA QUALITY_INSPECTION_RESULT_ SCHEMA. "+
"B_SPLINE_CURVE_SEGMENT"]);
—WRE——validate—aceuracy—types(SEL;
[ "MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data~quality_assessment_-
by_numerical_test that tests the measured arc length against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| upper_value_limit and the value_component of the thresheld shall be of type length_measure.

WR2: The representative_measured value of shape_data quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_
value of all the extreme_instance in the inStance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type length_measure.

WR3: The inspected_elements forJall instances of shape_data_quality_inspection_instance A
report_item associated with thisientity shall be of type b_spline_curve.

WRA4: The locations_of _extreme_value for all instances of the extreme_instances in the instance A
Feport_item_with_extreme_instances associated with this entity shall be of type b_spline_curve_A

segment.

WR5: If the,accuracy is specified for this measurement, its value_component shall be of typg
ength_njeasure.

7.4.56° small_area_surface_ patch

A small_area_surface_patch asserts that a b_spline surface has too small area patch. The
measurement requirement corresponding to this entity requires that the measurement shall calculate
minimum area of any patch of the b_spline_surface that shall be compared with the given threshold in
assessment.

EXPRESS specification:

*)
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ENTITY small_area_surface_patch
SUBTYPE OF(geometry_with_local_near_degeneracy);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA."® +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.

aocaccomant cnacsfFaocatsnn ftheachal AN
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AND ("MEASURE_SCHEMA.AREA MEASURE"
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));

WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA.AREA MEASURE®);

WR3 : validate_inspected_elements_type(SELF,
["GEOMETRY_SCHEMA.B_SPLINE_SURFACE"]);

WR4 : validate_locations_of_extreme_value_type(SELF{
[ "SHAPE_DATA QUALITY_INSPECTION_RESULT_SCHEMA I+
"B_SPLINE_SURFACE_PATCH"]);

WR5 : validate_accuracy_types(SELF,

[ "MEASURE_SCHEMA.AREA_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality assessment A
by numerical_test that tests the measured area against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
| upper_value_limit and.the value_component of the threshold shall be of type area_measure.

WR2: The reptesentative_measured_value of shape_data_quality_inspection_criterion_report
the measured_‘value of shape_data_quality_inspection_instance_report_item, and the measured_
value ofal) 'the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstanees.associated with this entity shall be of type area_measure.

ABR2- Tho ncnactad alamonte far all inctancac Af chana dAata Aot n c
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report_item associated with this entity shall be of type b_spline_surface.

5
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WR4: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type b_spline -
surface_patch.

WR5: If the accuracy is specified for this measurement, its value_component shall be of type
area_measure.
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7.4.57 narrow_surface patch

A narrow_surface_patch asserts that a b_spline_surface has too narrow a dimension for one knot
interval. A patch of a surface is narrow if at every point on the patch there is a point on the patch
boundary within half the distance tolerance. The measurement requirement corresponding to this entity
requires that the measurement shall calculate the distance described above at sufficient points on a patch
so that the calculation satisfies the given accuracy.

NDREQO M '+
AT\ OV OPJUUITIVAUIUTT.

)
ENTITY narrow_surface_patch
SUBTYPE OF(geometry_with_local_near_degeneracy);
SELF\shape_data_quality_criterion.assessment_specification_
shape_data_quality_assessment_by logical_test;
width_tolerance : length_measure;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA QUALITY_INSPECTION_RESULT_SCHEMA .BOOLEAN_VALUE®");
WR2 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA.B_SPLINE_SURFACE"]);
WR3 : validate_locations_of_extreme_valueJtype(SELF,
[ " SHAPE_DATA_QUALITY_INSPECTION_RESULT SCHEMA. "+
"B_SPLINE_SURFACE_PATCH"]);
WR4 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA.LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by logical _test that tests.if there exists any patch with the width smaller than the given tolerance, which
s the case "TRUE/;.0rnot.

width_tolerance: the tolerance to judge if a patch is narrow or not.

Formal.propositions:

ABP1 Tha ranrncnntatingn mnoncrirnd vnlbiin Af chann AAata A~y snonnatinn ~
YVt e e prestrtative—rhtasur co—varat—or—ormpt —Uata—_goatity _HiSpeetorn—C

the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances,
corresponding to this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be b_spline_surface.
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WR3: The locations_of extreme_value for all instances of the extreme_instances in the instance_-

report_item_with_extreme_instances associated with this entity shall be of type b_spline_surface-
_patch.

WR4: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.58 indistinct_curve knots

AN instance of indistinct_curve_knots asserts that a b_spline_curve_with_knots has a portion wherg
hdjacent knots are too close. The measurement requirement corresponding to this entity requires-that thg
measurement shall calculate the minimum difference of adjacent knot values of the, byspline A
curve_with_knots, that shall be compared with the given threshold in assessment.

- XPRESS specification:

)
ENTITY indistinct_curve_knots
SUBTYPE OF(geometry with_local_near_degeneracy) ;
SELF\shape_data_quality_criterion.assessmentispecification :
shape_data_quality_assessment_by numerical “test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPPER_VALUE, MMIT*®
IN TYPEOF(SELF\shape_data_quakity_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.PARAMETER_VALUE"
IN value_limit_type(SELF\shape_data_quality _criterion.
assessment_specification.threshold));
WR2 : validate_measuxed_data_type(SELF,
"MEASURE_SCHEMAL.PARAMETER_VALUE™) ;
WR3 : validate_inspected_elements_type(SELF,
[“GEOMETRY_SCHEMA .B_SPLINE_CURVE_WITH_KNOTS"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[“SHAPE DATA QUALITY_INSPECTION_RESULT_SCHEMA. "+
*B<SPLINE_CURVE_KNOT_LOCATOR"]);
WR5< ) 'validate_accuracy_types(SELF,
[D:
END_'ENTITY;

>*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality assessment_-
by _numerical_test that tests the measured difference against the given threshold.

Formal propositions:
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WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_upper_value_limit and the value_component of the threshold shall be of type parameter_value.

WR2: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type parameter_value.

v, C O ct cl O o1V, Crarcer gora Y, v,

Feport_item associated with this entity shall be of type b_spline_curve_with_knots.

MWR4: The locations_of extreme_value for all instances of the extreme_instances in the instance -
Feport_item_with_extreme_instances associated with this entity shall be of type b spline_curve-
| knot_locator.

WR5: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
And_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy_A
pssociation.

7.4.59 indistinct_surface_knots

AN indistinct_surface_knots asserts that ab_spline_surface has a portion where adjacent knots are tod
Close. The measurement requirement corresponding to'this entity requires that the measurement shal
calculate the minimum difference of adjacent knot’values of the surface both in u and v directions tha

Shall be compared with the given threshold in assessment.

- XPRESS specification:

)
ENTITY indistinct_sufrface_knots
SUBTYPE OF(geometry with_local_near_degeneracy);
SELF\shape_data) quality_criterion.assessment_specification :
shape_datasquality_assessment_by numerical_test;
WHERE
WR1 :(€SHAPE_DATA_QUALITY_CRITERIA_SCHEMA."® +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.

assessment_specification.threshold))
AND ('MFAQIIDII SCHEMA_ _PARAMETER V/ALUE®

IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.PARAMETER_VALUE");
WR3 : validate_inspected_elements_type(SELF,
[*"GEOMETRY_SCHEMA.B_SPLINE_SURFACE_WITH_KNOTS"1);
WR4 : validate_locations_of_extreme_value_type(SELF,
[ " SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
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"B_SPLINE_SURFACE_KNOT_LOCATOR"]);
WR5 : validate_accuracy_types(SELF,

D:;
END_ENTITY;

(*

Attribute definitions:
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by _numerical_test that tests the measured difference against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape)data_quality
| upper_value_limit and the value_component of the threshold shall be of type,parameter_value.

WR2: The representative_measured value of shape_data_quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_repoxt_item, and the measured_
value of all the extreme_instance in the instance_report_item<with_extreme_instances, for al
nstances associated with this entity shall be of type parameter_value.

WR3: The inspected_elements for all instances of shape data_quality_inspection_instance A
report_item associated with this entity shall be of type b'Spline_surface_with_knots.

WRA4: The locations_of extreme_value for all-instances of the extreme_instances in the instance A
report_item_with_extreme_instances associated with this entity shall be of type b_spline {
surface_knot_locator.

WR5: This entity shall not be related’with any accuracy types via shape_data_quality_criterion_-
And_accuracy_association. Theventity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy A
association.

7.4.60 curve_withnsmall _curvature_radius

A curve_withismall_curvature_radius asserts that a curve has a point where curvature radius ig
smaller than the threshold value. The measurement requirement corresponding to this entity requireg
that the - measurement shall calculate the minimum value of curvature radii at the sufficient number of
points on the curve.

NOTE Figure 25 illustrates a typical case to be detected by this criterion.
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Figure 25 — Curve with small curvature radius

- XPRESS specification:

)
ENTITY curve_with_small_curvature_radius
SUBTYPE OF(geometry_with_local_near_degeneracy);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA_ ™ +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMET™
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.thresheld))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*"
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specificationthreshold));
WR2 : validate_measured_data  type(SELF,
"MEASURE_SCHEMA . LENGT,H_MEASURE™) ;
WR3 : validate_inspected_elements_type(SELF,
[*"GEOMETRY_SCHEMA_CURVE"]);
WR4 : validate_locations_of extreme_value_type(SELF,
[ "GEOMETRY_SCHEMA_POINT_ON_CURVE"]);
WR5 : validate accuracy_types(SELF,
[ "MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by numerical_test that tests the measured curvature radius against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_upper_value_limit and the value_component of the threshold shall be of type length_measure.
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WR2: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be of type curve.

= 1 ocations—o 1 vard o1& RSTantes—o 1 L St CeSHitn a

Feport_item_with_extreme_instances associated with this entity shall be of type point_on_curye}
ndicates that the curvature radius at that point is smaller than the given tolerance.

WR5: If the accuracy is specified for this measurement, its value_component shall be of typg
ength_measure.

7.4.61 surface_with_small_curvature_radius

A surface_with_small_curvature_radius asserts that a surface has a point at which minimum principa
curvature radius is smaller than the threshold value. The measurementrequirement corresponding to thig
bntity requires that the measurement shall calculate the minimum curvature radius at the sufficient

humber of points on the surface.

FXPRESS specification:

)
ENTITY surface_with_small_curvature radius
SUBTYPE OF(geometry_with_local\near_degeneracy);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment by numerical_test;
WHERE
WR1 : ("SHAPE_DATA"QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA ‘QUALITY_UPPER_VALUE_LIMIT*
IN TYPEOE(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND_{(“MEASURE_SCHEMA _LENGTH_MEASURE "
IN.Walue_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE ") ;
WR3I - val inlnfn_i nepnr‘fﬂri_nInmnan_fypn(QI:l E,
[ "GEOMETRY_SCHEMA_.SURFACE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[*GEOMETRY_SCHEMA.POINT_ON_SURFACE"]);
WR5 : validate_accuracy_types(SELF,
[ *"MEASURE_SCHEMA.LENGTH_MEASURE*"]);
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by numerical_test that tests the measured curvature radius against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
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WR2: The representative_measured_value of shape_data_quality_inspection_criterionstreport
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_A
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data_quality~inspection_instance A
Feport_item associated with this entity shall be of type surface.

WR4: The locations_of_extreme_value for all instances of the extfeme_instances in the instance_-
Feport_item_with_extreme_instances associated with this entity;shall be of type point_on_surface.

WR5: If the accuracy is specified for this measurement,-its value_component shall be of typd
ength_measure.

7.4.62 nearly_degenerate_surface_boundary

A nearly_degenerate_surface_boundary “asserts that a b_spline_surface or a rectangular_A
composite_surface has one or more parfially degenerate boundary curves.

NOTE 1 See IP2 of ISO 10303-42:2003,4.4.68 for reference.

The measurement requirement corresponding to this entity requires that the measurement shall calculatg
curve lengths of the all the boundary curves of the surface for comparing them with the given threshold
n assessment.

NOTE 2 The-stirface in Figure 26 shall be detected by this criterion when the boundary curve length “I” is large
than the lawer limit, and smaller than the upper limit of the threshold. Completely degenerated surface boundary is
bllowed,in most CAD systems and is very often treated appropriately. The lower limit value is used for excluding
completely degenerated surface boundary case.
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Figure 26 — Nearly degenerate surface boundary

- XPRESS specification:

)
ENTITY nearly_degenerate_surface_boundary
SUBTYPE OF(geometry_with_local_near_degeneracy);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by-numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_VALUE_RANGE*"
IN TYPEOF(SELF\shape jdata_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE (SCHEMA .LENGTH_MEASURE*"
IN value_lin{it_type(SELF\shape_data_quality_criterion.
assessment, ‘'specification.threshold));
WR2 : validate measured_data_ type(SELF,
"MEASURE_SCHEMA _.LENGTH_MEASURE") ;
WR3 :_vatidate_inspected_elements_type(SELF,
["SHAPE_DATA_ QUALITY_INSPECTION_RESULT_SCHEMA. "+
"B_SPLINE_OR_RECTANGULAR_COMPOSITE_SURFACE_SELECT"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
["SHAPE DATA QUALITY_ INSPECTION RESULT SCHEMA."+
"BOUNDARY_CURVE_OF_B_SPLINE_OR_RECTANGULAR_COMPOSITE_SURFACE"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured length against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
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WR2: The representative_measured_value of shape_data_quality_inspection_criterionteport
the measured_value of shape_data_quality_inspection_instance_report_item, and the meastred_
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data_quality~inspection_instance
report_item associated with this entity shall be of type b_spline_orcrectangular_composite A
surface_select.

WR4: The locations_of_extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type boundary_curve
| of b _spline_or_rectangular_composite_surface.

WR5: If the accuracy is specified for this measurement, its value_component shall be of typd
ength_measure.

7.4.63 nearly_degenerate_surface_patch

A nearly_degenerate_surface_patch asserts that a b_spline_surface has one or more patches which
have one or more degenerate beundary curves. Degenerate boundary curves on a natural boundary
whose length is less than the fower bound value of the threshold are not the target of this criterion. The
measurement requirement ‘corresponding to this entity requires that the measurement shall calculatg
curve lengths of all the.boundary curves of each patch of a b_spline_surface, that will be compared with
the given threshold-ih.assessment.

NOTE In Figure 27, solid lines show natural boundary curves and dashed lines show patch boundary curves of
surface. If<1™) a patch boundary curve length as shown in Figure 27, is smaller than the upper limit of the threshold,
this surface shall be detected by this criterion as having quality defect. As described in NOTE 2 of 7.4.62, the lowe
imit'ef'the threshold is used to compare only with lengths of the natural boundary curves for excluding completely

"ngpnprn'rpr‘l natural hnllndary A pa’rrh hnlmdary cunve shall he detected hy this criterion even jif jts Ipngfh ig

smaller than the lower limit when it is not on any natural boundary curve. If it is on any natural boundary curve
then it shall be detected when its length is larger than the lower limit of the threshold.
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Figure 27 — Nearly degenerate surface patch

- XPRESS specification:

)
ENTITY nearly_degenerate_surface_patch
SUBTYPE OF(geometry_with_local_near_degeneracy);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE

WR1 : ("SHAPE_DATA_QUALITY_CRITERFA SCHEMA." +
"SHAPE_DATA_QUALITY_VALUE_RANGE*"

IN TYPEOF(SELF\shape_data‘quality_criterion.
assessment_specification.threshold))

AND ("MEASURE_SCHEMA jLENGTH_MEASURE*"

IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));

WR2 : validate_nieasured_data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE ™) ;

WR3 : validate_ inspected_elements_type(SELF,

[ *GEOMETRY_SCHEMA_B_SPLINE_SURFACE"]);

WR4 :_vatidate_locations_of_extreme_value_type(SELF,
["SHAPE_DATA_ QUALITY_INSPECTION_RESULT_SCHEMA. "+
"B_SPLINE_SURFACE_PATCH"]);

WR5 : validate_accuracy_types(SELF,

[ "MEASURE SCHEMA.LENGTH MEASURE"]):
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment_-
by numerical_test that tests the measured length against the given threshold.
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Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_value_range and the value_component of the threshold shall be of type length_measure.

WR2: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all

H % rataal bl o dat ball L £ £\ ] +la
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WR3: The inspected_elements for all instances of shape data_quality_inspection_instance A
Feport_item associated with this entity shall be of type b_spline_surface.

WRA4: The locations_of extreme_value for all instances of the extreme_instances.in‘the instance A
report_item_with_extreme_instances associated with this entity shall be of type ~spline_surface-

| patch.

WR5: If the accuracy is specified for this measurement, its value_component shall be of type
ength_measure.

7.4.64 geometry_ with_local _irregularity

A geometry_with_local_irregularity is a type of inapt<geometry that is a supertype of criteria fol
Hetecting geometry data that have local inappropriateicharacteristics.

FXPRESS specification:

)
ENTITY geometry_with_local_jirregularity
ABSTRACT SUPERTYPE OF «(ONEOF(
extreme_patch_widthyvariation,
zero_surface_normal,
abrupt_change\of surface_normal))
SUBTYPE OF(a#napt_geometry);
END_ENTITY;

(*

7.4.65~>zero_surface_normal

zoro-—curface naormal accarte that 2 cirfana hac AN Ar mMmara natnte an itvwhara fhvgn tanaont vactare o
TZCT O SO Iace ot oot to thtt ot ot TG Tty OO o C POt oty oo tvvotarn g o it v o Gtoro ™

u and v directions are parallel within tolerance. This kind of surfaces may cause significant problems in
various geometric calculations because magnitude of normal vector is infinitesimal at that point. The
measurement requirement corresponding to this entity requires that the measurement shall calculate the
angle of tangent vectors in u and v directions at any point on the surface and shall find out the case when
it is close to zero within the given tolerance or it is close to 180 degree within the given tolerance.

NOTE Figure 28 is the case where angle between u and v vectors is close to 180 degree, and Figure 29 is the case
where angle between u and v vectors is close to zero degree. Both cases shall be detected by this criterion.
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Figure 29 — Angle between u and v vectors is.zero degree

- XPRESS specification:

)
ENTITY zero_surface_normal
SUBTYPE OF(geometry_with_local irregularity);
SELF\shape_data_quality criterion.assessment_specification :
shape_data_quality _assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA-QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA, QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND -C*MEASURE_SCHEMA . PLANE_ANGLE_MEASURE*"
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA _PLANE_ANGLE_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA.SURFACE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
["GEOMETRY_SCHEMA _POINT_ON_SURFACE"]);
WR5 : validate_accuracy_types(SELF,
["MEASURE_SCHEMA_PLANE_ANGLE_MEASURE"]);
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured angle against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
[ L MY atla 1 + £ i+l +la laalal ball L £ b [ 1
_u}JrJCI_VGIUC_IIIIIIL ariu uic VGIUC_LUIIIPUIICIIL Ul UIT rircoliuiu sriair vt Ul LyPC }JIGIIC_GIIHIC_

jneasure.

WR2: The representative_measured_value of shape_data_quality_inspection_criterion, ‘report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_
value of all the extreme_instance in the instance_report_item_with_extreme instances, for al
nstances associated with this entity shall be of type plane_angle_measure.

WR3: The inspected_elements for all instances of shape_data_quality inspection_instance_-
Feport_item associated with this entity shall be of type surface.

WR4: The locations_of_extreme_value for all instances of the-extreme_instances in the instance_-
Feport_item_with_extreme_instances associated with this entity shall be of type point_on_surface.

WR5: If the accuracy is specified for this measurement, its value_component shall be of typd
plane_angle_measure.

7.4.66 abrupt _change of surface normal

An abrupt_change_of surface_normal asserts that a surface has a portion where normals at twd
hearby points on the surface abruptly change. The measurement requirement corresponding to thig
entity requires that the measureément shall calculate the scalar product of normal vectors at two nearby
points on the surface. If a pairof points is found where the scalar product value is negative, then thg
surface shape is judged tosabruptly change there. A normal vector shall be ignored if magnitude of eithel
pf the tangent vectors-ismaller than the tolerance.

NOTE Figure30.shows a typical case to be detected by this criterion.
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Figure 30 — Abrupt change of surface normals

- XPRESS specification:

)
ENTITY abrupt_change of_surface normal
SUBTYPE OF(geometry_with_local_irregularity);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by_ logical_test;
small_vector_tolerance : length_measure;
test_point_distance_tolerance : leéngth_measure;
WHERE
WR1 : validate_measured_data*type(SELF,
" SHAPE_DATA_QUALITY_INSPECTION_RESULT_ SCHEMA.BOOLEAN_VALUE®);
WR2 : validate_inspected elements_type(SELF,
[“GEOMETRY_SCHEMA “SURFACE"]):
WR3 : validate_locations_of_extreme_value_type(SELF,
[ "GEOMETRY_SCHEMA .POINT_ON_SURFACE",
*GEOMETRY__$CHEMA .POINT_ON_SURFACE"]);
WR4 : validate accuracy_types(SELF,
[D:
END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification:
shape_data_quality _assessment_by logical test that judges satisfaction or dissatisfaction of this
criterion by the sign of the scalar product of normal vectors at two nearby points on the surface.

small_vector_tolerance: length_measure. The normal vector shall be ignored if the magnitude of

either of the surface derivatives with respect to u and v at the points under investigation is smaller than
this value.
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nearby_factor: Distance to determine nearby points. A pair of points is regarded as a target of the check
if distance between them is smaller than this value.

Formal propositions:

WRL1: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances,

~H ot Fat ball kb £ & =N 1 1
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WR2: The inspected_elements of shape_data_quality_inspection_instance_report.item
corresponding to this entity shall be of type surface.

WR3: The locations_of_extreme_value of all the extreme_instances in the instance_yeport_item_
with_extreme_instances corresponding to this entity shall be two point_on_surfaces.

WRA4: This entity shall not be related with any accuracy types via shapeCdata_quality criterion_{
and_accuracy_association. The entity shape data_quality_inspectionsresult corresponding to thig
bntity shall also not be related with any accuracy types via shape inspection_result_accuracy A
pssociation.

7.4.67 extreme_patch_width_variation

AN extreme_patch_width_variation asserts that widths of the interval of knots of a b_spline_- surfacg
bre not balanced but significantly varies. This is andnappropriate case for surface design and may lead td
errors in the processes such as modification ofthe surface, projection of a point or a curve onto thg
surface. The measurement requirement corresponding to this entity requires that the measurement shal
calculate ratio of length of patch boundaries of two adjacent patches in all possible parametric directior
combinations so that it can be compared with the given threshold in assessment

NOTE In Figure 31, dashed linesyshow patch boundary curves and solid lines show natural boundary curves of 3
surface. 11 and 12 are one pair of patch boundary curve length whose ratio shall be calculated in the measurement of
this criterion.

Figure 31 — Extreme patch width variation
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EXPRESS specification:
*)
ENTITY extreme_patch_width_variation
SUBTYPE OF(geometry_with_local _irregularity);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE DATA QUALITY CRITERIA SCHEMA_." +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA_.RATIO_MEASURE*
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _RATIO_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
["GEOMETRY_SCHEMA.B_SPLINE_SURFACE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[ *SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"B_SPLINE_SURFACE_KNOT_LOCATOR"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA . LENGTH_MEASURE*{);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the:measured change ratio against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_valueldimit and the value_component of the threshold shall be of type ratio_measure.

WR2: The” representative_measured_value of shape_data_quality_inspection_criterion_report
themeasured_value of shape_data_quality_inspection_instance_report_item, and the measured_
value of all the extreme instance in the instance report item with extreme instances, for al
instances associated with this entity shall be of type ratio_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type b_spline_surface.

WR4: The locations_of_extreme_value for all instances of the extreme_instances in the instance_-

report_item_with_extreme_instances associated with this entity shall be of type b_spline_surface -
knot_locator.
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WR5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.68 multiply_defined_geometry

A multiply_defined_geometry is a type of inapt_geometry that is a supertype of criteria for detecting
multiply defined geometry data.

RECC o M frioa:
LYY OYUUTTIVALIVTT.

)
ENTITY multiply_defined_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
multiply_defined_curves,
multiply_defined_surfaces,
multiply_defined_cartesian_points,
multiply_defined_directions,
multiply_defined_placements))
SUBTYPE OF(inapt_geometry);
END_ENTITY;

(*

7.4.69 multiply_defined_cartesian_points
A multiply_defined_cartesian_points asserts- that two points are coincident. The measurement
requirement corresponding to this entity requires that the measurement shall detect the case when thg

distance between two points under inspection-is less than the threshold.

- XPRESS specification:

)
ENTITY multiply_defined_cartesian_points
SUBTYPE OF(mubltiply_defined_geometry);
SELF\shape-~data_quality_criterion.assessment_specification :
shape_data _quality_assessment_by numerical_test;
WHERE
WR1< :)'("SHAPE_DATA_ QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
:\QQnQannf_Qpﬂr ification_threshol ri))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE ") ;
WR3 : validate_inspected_elements_type(SELF,
[ *GEOMETRY_SCHEMA.CARTESIAN_POINT",
"GEOMETRY_SCHEMA .CARTESIAN_POINT"1);
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WR4 : validate_locations_of_extreme_value_type(SELF,

[D:
WR5 : validate_accuracy_types(SELF,

["MEASURE_SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessmentA
by _numerical_test that tests the measured distance against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape data_quality
| upper_value_limit and the value_component of the threshold shall be of type length_measure.

WR2: The representative_measured value of shape data quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instarce Treport_item, for all instanceg

pssociated with this entity shall be of type length_measure.

WR3: The inspected_elements for instances of shape_data’quality inspection_instance_report_A
tem associated with this entity shall be two cartesian_.points.

WR4: The shape_data_quality_inspection_instapnce_report_item associated with this entity shall not
be of type instance_report_item_with_extreme® instances.

WR5: If the accuracy is specified fof_this measurement, its value_component shall be of typg
ength_measure.

7.4.70 multiply_defined_directions
A multiply_defined_directions asserts that two directions are identical. The measurement requirement
corresponding to thisentity requires that the measurement shall detect the case when the angle betweery

fwo directions under inspection is less than the threshold.

| XPRESS . specification:

o3
)l:NT LTY mults p I\J/_rh:\fi nnrl_rl iLrections
SUBTYPE OF(multiply_defined_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
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AND ("MEASURE_SCHEMA .PLANE_ANGLE_MEASURE*
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.PLANE_ANGLE_MEASURE®);
WR3 : validate_inspected_elements_type(SELF,
[*GEOMETRY_SCHEMA_DIRECTION*®, *"GEOMETRY_SCHEMA_DIRECTION"]);

WR4 : validate_locations_of_extreme_value_type(SELF,

D=
L1/

WR5 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by numerical_test that tests the measured angle against the given thresheld.

Formal propositions:

WRL1: The threshold of assessment_specification of this éntity shall be of type shape_data_quality
| upper_value_limit and the value_component of the'<threshold shall be of type plane_angle A
measure.

WR2: The representative_measured value of shape data quality_inspection_criterion_report
and the measured_value of shape_data.quality_inspection_instance_report_item, for all instanceg
pssociated with this entity shall be of typeplane_angle_measure.

WR3: The inspected_elements. for all instances of shape_data_quality_inspection_instance A
report_item associated with his entity shall be two directions.

WRA4: The shape_data\quality_inspection_instance_report_item associated with this entity shall not
be of type instance—report_item_with_extreme_instances.

WR5: This entity shall not be related with any accuracy types via shape_data_quality_criterion_A
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entitycshall also not be related with any accuracy types via shape_inspection_result_accuracy A
pssociation.

7.4.71 multiply_defined_placements

A multiply_defined_placements asserts that two placements are identical. The measurement
requirement corresponding to this entity requires that the measurement shall detect the case when the
distance between locations of the two placements under inspection is less than the threshold given by
assessment_specification, and the angle between two axes of the placements is less than the threshold
given by assessment_specification_2.
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NOTE If the inspected placements are of type axis2_placement_2d or axis2_placement_3d, the angle between
two ref _directions of the placements shall be also compared with the threshold given by
assessment_specification_2.

EXPRESS specification:

*)
ENTITY multiply_defined_placements
—SUBTYREOFRCrHHEph—deFired—geemetkrin4———
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
assessment_specification_2
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_ SCHEMA." +
"SHAPE_DATA QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*"
IN value_limit_type(SELF\shape_data_qualiity criterion.
assessment_specification.threshold));
WR2 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA. " +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LAMIT*®
IN TYPEOF(SELF.assessment_specification_2.threshold))
AND ("MEASURE_SCHEMA .PLANE_ANGL'E_MEASURE*
IN value_limit_type(SELF.assessment_specification_2.threshold));
WR3 : validate_measured_data “type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"PLANE_ANGLE_AND_LENGTH_PAIR™);
WR4 : validate_inspected_elements_type(SELF,
[ *GEOMETRY_SCHEMA_PLACEMENT ", *GEOMETRY_SCHEMA _PLACEMENT"]);
WR5 : validate_locations_of extreme_value_type(SELF,

[D:
WR6 : validate_accuracy_types(SELF,

[D:

WR7 - S1ZEOF(QUERY(sdqr <* bag_to_set(USEDIN(SELF,
JPRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_RESULT. "+
"CRITERION_INSPECTED"))|
(' QI—IADIZ_DATA_QI JAL ITV_I NSPECTI ﬂI\I_DFQl ]l T_Q(‘HFMA il
"SHAPE_DATA_ QUALITY_INSPECTION_RESULT"

IN TYPEOF(sdqr)) AND

(S1ZEOF(QUERY((sdgiir <* bag_to_set(USEDIN(sdqr,
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_REPORT. "+
" INSPECTION_RESULT®)) |
(" SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA . "+
"SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT*
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IN TYPEOF(sdgiir)) AND
(S1ZEOF(QUERY(sdgiri <* sdqgiir.inspected_instances]|
(TYPEOF(sdqiri.inspected_elements[1])
<>TYPEOF(sdqgiri.inspected_elements[2])))) = 0)
) =0)
)) = 0;
END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_A
by numerical_test that tests the measured distance against the given threshold.

nssessment_specification_2: shape_data_quality_assessment_by numerical, test” that tests thg
measured angle against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity,shall be of type shape_data_quality-
| upper_value_limit and the value_component of the threshold'shall be of type length_measure.

WR2: The threshold of assessment_specification_2 ofthis entity shall be of type shape data A
guality_upper_value_limit and the value_component of the threshold shall be of type plane {
Angle_measure.

WR3: The representative_measured value of shape data_quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instanceg
hssociated with this entity shall be of.itype plane_angle_and_length_pair.

WR4: The inspected_elements for all instances of shape_data_quality_inspection_instance A
report_item associated with.this entity shall be two placements.

WR5: The shape_data”quality_inspection_instance_report_item associated with this entity shall not
be of type instance report_item_with_extreme_instances.

WR6: This entity shall not be related with any accuracy types via shape_data_quality_criterion_A
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity. shall also not be related with any accuracy types via shape_inspection_result_accuracy

bhecAclation
atoSoCators

WR7: The two instances of placements which are the inspected_elements for all instances of shape-
_data_quality_inspection_instance_report_item associated with this entity shall be of the same
subtype of placement.
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7.4.72 multiply_defined_curves

A multiply_defined_curves asserts that two curves are entirely overlapping. Two curves are entirely
overlapping when the maximum distance between the curves is smaller than the given threshold value.
The measurement requirement corresponding to this entity requires that the measurement shall calculate
Hausdorff distance between two curves so that it can be checked if it is less than the given threshold
value in assessment.

YPRECC cnnnifinatinn:
ZANEERY =

AN DO ISP T TTITCTTtIroTT™

)
ENTITY multiply_defined_curves
SUBTYPE OF(multiply_defined_geometry);
SELF\shape_data_quality_criterion.assessment_specification_
shape_data_quality_assessment_by numerical_test;
WHERE

WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
*SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT"
IN TYPEOF(SELF\shape_data_quality_criterion,

assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*
IN value_limit_type(SELF\shape_dataquality criterion.
assessment_specification.threshold));

WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.LENGTH_MEASURE™) ;

WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA .CURVE " ;>GEOMETRY_SCHEMA.CURVE*"]);

WR4 : validate_locations_.aof, extreme_value_type(SELF,
[D:

WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA..LENGTH_MEASURE"]) ;

END_ENTITY;

(*

Attribute definitions:

SEL F\shape' data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by_numerical_test that tests the measured distance against the given threshold.

ormal nronasitions:
HPFOPOSH .

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_upper_value_limit and the value_component of the threshold shall be of type length_measure.

WR2: The representative_measured_value of shape_data_quality_inspection_criterion_report

and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type length_measure.
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WR3: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be two curves.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WRS5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.73 multiply_defined_surfaces

A multiply_defined_surfaces asserts that two surfaces are entirely overlapping. Two Surfaces arg
entirely overlapping when the maximum distance between the surfaces is smaller than-the threshold
value. The measurement requirement corresponding to this entity requires that the measurement shal
calculate Hausdorff distance between two surfaces so that it can be checked if ithis-less than the giver
threshold value in assessment.

- XPRESS specification:

)
ENTITY multiply_defined_surfaces
SUBTYPE OF(multiply_defined_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by.numerical_test;
WHERE

WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPRER VALUE_LIMIT"
IN TYPEOF(SELF\shape“data_quality_criterion.

assessment_specification.threshold)) AND
("MEASURE_SCHEMA YLENGTH_MEASURE™"
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));

WR2 : validate measured_data_type(SELF,
"MEASURE = SCHEMA _.LENGTH_MEASURE") ;

WR3 : validate_inspected_elements_type(SELF,
[ TGEOMETRY_SCHEMA .SURFACE" , "GEOMETRY_SCHEMA _.SURFACE*"]);

WR4\.Y validate_locations_of_extreme_value_type(SELF,
[D:

WR5 : validate_accuracy_types(SELF,
| "MEASURE_SCHEMA _.LENGTH_MEASURE™ ]) ;

END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured distance against the given threshold.
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Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_upper_value_limit and the value_component of the threshold shall be of type length_measure.

WR2: The representative_measured_value of shape_data_quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instanceA
report_item associated with this entity shall be two surfaces.

WR4: The shape_data_quality_inspection_instance_report_item associated with this-entity shall not
be of type instance_report_item_with_extreme_instances.

WR5: If the accuracy is specified for this measurement, its value_compenent shall be of typg
ength_measure.

7.4.74  overlapping_geometry

An overlapping_geometry is a type of inapt_geometry that.is a supertype of criteria for detecting
partly overlapping geometric entities.

- XPRESS specification:

)
ENTITY overlapping_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
partly_overlapping_curves, partly_overlapping_surfaces))
SUBTYPE OF(inapt_geometry);
END_ENTITY;

(*

7.4.75 partlyoverlapping_curves

A partlyoverlapping_curves asserts that two curves are partly overlapping. Two curves overlap if
bach eurve contains an arcwise connected set of points such that every point in the set for one curve ig
within 'interference_tolerance from the other curve. Arc length of the overlapping portion shall bg

valuatad faor each cetrvza and tha lnnaor ana 1c rocuirad ta ha araatar than ar acuial tn tho minimeim af th
SVttt e oo CH- o e RatHE10Rg e BREISTrequH e 610 ve-greater - O e quaitoTHe O tHE

specified threshold and the shorter arc length of the two curves under inspection.

NOTE In Figure 32, | shows the length of overlapping portion of two curves and t shows the threshold length.
This case shall be detected by this criterion because | is greater than t. Figure 33 shows a case where a curve shorter
than the threshold entirely lies on another curve within interference_tolerance. This case shall also be detected by
this criterion because length of overlapping portion is equal to the arc length of the shorter curve.
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Figure 32 — Two curves whose length of overlapping portion is greater than the threshold

Figure 33 — A short curve lying on another curve

- XPRESS specification:

)
ENTITY partly_overlapping_curves
SUBTYPE OF(overlapping_geometry),;
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
interference_tolerance = length_measure;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA_." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEQE(CSELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND~ (°MEASURE_SCHEMA . LENGTH_MEASURE "
IN~value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE™) ;

WR3 - validate_inspected_elements_type (SELF,
[*GEOMETRY_SCHEMA_CURVE", "GEOMETRY_SCHEMA.CURVE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[*GEOMETRY_SCHEMA_TRIMMED_CURVE",
"GEOMETRY_SCHEMA . TRIMMED_CURVE"]);
WR5 : validate_accuracy_types(SELF,
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["MEASURE_SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured arc length against the given threshold.

nterference_tolerance: tolerance to check if two points on the curves are coincident or not.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape)data_quality
| lower_value_limit and the value_component of the threshold shall be of type léngth_measure.

WR2: The representative_measured value of shape_data_quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_repoxt_item, and the measured_
value of all the extreme_instance in the instance_report_item<with_extreme_instances, for al
nstances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data_quality_inspection_instance A
report_item associated with this entity shall be two curves.

WRA4: The locations_of extreme_value for all-instances of the extreme_instances in the instance A
report_item_with_extreme_instances associated with this entity shall be two trimmed_curves. It
mplies that these are portions of the curves which are identical.

WR5: If the accuracy is specified\. for this measurement, its value_component shall be of typg
ength_measure.

7.4.76 partly_overlapping_surfaces

A partly_overlapping”surfaces asserts that two surfaces are partly overlapping. Two surfaces overlag
f each surface céntains an arcwise connected set of points such that every point in the set for one surfacq
s within interference_tolerance from the other surface. Area of the overlapping portion shall bg
bvaluated<for'each surface and the larger one is required to be greater than or equal to the minimum of
the specified threshold and the smaller surface area of the two surfaces under inspection.

Y¥PPRECSS cnacification:
LA N Y — =4 TATATA L ATATAT AT

*)
ENTITY partly_overlapping_surfaces
SUBTYPE OF(overlapping_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
interference_tolerance : length_measure;
WHERE
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WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA _AREA_MEASURE*®
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
———MEASURE—SCHEMA—AREAMEASHRE)-
WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA .SURFACE" , "GEOMETRY_SCHEMA _.SURFACE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[ "GEOMETRY_SCHEMA .CURVE_BOUNDED_SURFACE",
"GEOMETRY_SCHEMA_CURVE_BOUNDED_SURFACE"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA _AREA_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by numerical_test that tests the measured area against the’given threshold.

nterference_tolerance: The tolerance to check if@wo points on the surfaces are coincident or not.

Formal propositions:

WRL1: The threshold of assessment\.specification of this entity shall be of type shape_data_quality
| lower_value_limit and the valie_component of the threshold shall be of type area_measure.

WR2: The representative_measured value of shape_data quality inspection_criterion_report
the measured_value ofishape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type area_measure.

WR3: The)inspected_elements for all instances of shape_data_quality_inspection_instance A
Feport..item associated with this entity shall be two surfaces.

AMBPA- Tho Incatinne af oavtramao vabiio far all inctancac af tho owviramao 1nctanecac 1n tha inctanecn
oot oSO Xt et vt oot Ee S ot St e e S eeSHthe1Hstarice

report_item_with_extreme_instances associated with this entity shall be two curve -
bounded_surfaces. It implies that these are portions of the surfaces which are identical.

WR5: If the accuracy is specified for this measurement, its value_component shall be of type
area_measure.
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7.4.77 overcomplex_geometry

An overcomplex_geometry is a type of inapt_geometry and is a supertype of criteria for detecting
overcomplex geometry data.

EXPRESS specification:

*)
_ENTITY ove rnnml_r_\ 1 nv_nonmnf r\J/

ABSTRACT SUPERTYPE OF (ONEOF(
excessively high_degree_curve,
excessively high_degree_surface,
surface_with_excessive_patches_in_one_direction,
curve_with_excessive_segments,
high_degree_linear_curve,
high_degree_planar_surface,
high_degree_conic,
high_degree_axi_symmetric_surface))

SUBTYPE OF(inapt_geometry);

END_ENTITY;

(*

7.4.78 excessively _high_degree curve
AN excessively _high_degree curve asserts that' a b_spline_curve has too high degree. Thd
measurement requirement corresponding to dhis entity requires that the measurement shall checK

Hdegree of the curve so that it can be compared with the given threshold in assessment.

- XPRESS specification:

)
ENTITY excessively high_degree_curve
SUBTYPE OF(overcomplex_geometry);
SELF\shape-data_quality criterion.assessment_specification :
shapesdata_quality_assessment_by numerical_test;
WHERE
WRL\ ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA.*® +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specifTication.threshold))
AND ("MEASURE_SCHEMA .COUNT_MEASURE*
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
*MEASURE_SCHEMA .COUNT_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRY_SCHEMA.B_SPLINE_CURVE"]);
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WR4 : validate_locations_of_extreme_value_type(SELF,

[D:
WR5 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessmentA
by _numerical_test that tests the degree obtained against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape data_quality
| lower_value_limit and the value_component of the threshold shall be of type count_measure.

WR2: The representative_measured value of shape data qualityinspection_criterion_report
and the measured_value of shape_data_quality_inspection_instarce Treport_item, for all instanceg
pssociated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape data_quality_inspection_instance A
Feport_item associated with this entity shall be of type b'spline_curve.

WR4: The shape_data_quality_inspection_instapce_report_item associated with this entity shall not
be of type instance_report_item_with_extreme® instances.

WR5: This entity shall not be related:With any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be relatedtwith any accuracy types via shape_inspection_result_accuracy A
association.

7.4.79 excessively high_degree_surface
AN excessively$high_degree surface asserts that a b_spline_surface has too high degree. Theg
measurement.requirement corresponding to this entity requires that the measurement shall checK

degree ofthe ‘surface so that it can be compared with the given threshold in assessment.

- XPRESS specification:

*)
ENTITY excessively_high_degree_surface

SUBTYPE OF(overcomplex_geometry);

SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality assessment_by numerical_test;

WHERE

WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*®
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IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA .COUNT_MEASURE*"
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.COUNT_MEASURE®) ;
WR3 : validate_inspected_elements_type(SELF,

— - CEOMETFRY—SCHEMA—RB—SPIHNE—SURFAGE=]P-
WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[D:
END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shiape_data_quality assessment A
by _numerical_test that tests the degree obtained against the giveimthreshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component afithe threshold shall be of type count_measure.

WR2: The representative_measured value of shape data_quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instanceg
pssociated with this entity shall be ofitype count_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instance A
Feport_item associated with.this entity shall be of type b_spline_surface.

WR4: The shape_data”quality_inspection_instance_report_item associated with this entity shall not
be of type instance report_item_with_extreme_instances.

WR5: This entity shall not be related with any accuracy types via shape_data_quality_criterion_A
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity. shall also not be related with any accuracy types via shape_inspection_result_accuracy

bhecAclation
atoSoCators

7.4.80 curve with_excessive_segments

A curve_with_excessive_segments asserts that a b_spline_curve or a composite_curve has too many
segments. The measurement requirement corresponding to this entity requires calculation of the number
of segments. For a b_spline_curve, number of segments is calculated from the number of control
points and the degree by the following formula:

(number of segments) = SIZEOF (control_points_list) - (degree).
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For a composite_curve, the number of segments is the value of its n_segments attribute.

EXPRESS specification:

*)
ENTITY curve_with_excessive_segments
SUBTYPE OF(overcomplex_geometry);
SELF\shape_data_quality_criterion.assessment_specification :

chana data cuialsdv, accncoemant by iimarsc~all oot -
ST —torto— oot oy —otooToome T e oy —rrome T oo —toot;

WHERE

WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA_." +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))

AND ("MEASURE_SCHEMA.COUNT_MEASURE*
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));

WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA . COUNT_MEASURE™) ;

WR3 : validate_inspected_elements_type(SELF,
[*SHAPE_DATA_QUALITY_INSPECTION_RESULT. SCHEMA. "+
"B_SPLINE_OR_COMPOSITE_CURVE_SELECT={);

WR4 : validate_locations_of_extreme_value_ type(SELF,

[D:
WR5 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by _numerical_test that.tests the number of segments to the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower.value_limit and the value_component of the threshold shall be of type count_measure.

ABR2- Tha vranracontativya maaciirad valiing Af chano Aata cpialihvy tncnactinn ~ridorinn ronny
e e P ESE Rt e —HEa st G — vt —O—SHapt—tata —Guatty THspecaon—chteoR—Epot

and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape_data_quality inspection_instance-
_report_item associated with this entity shall be of type b_spline_or_composite_curve_select.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.
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WR5: This entity shall not be related with any accuracy types via shape_data_quality criterion_-
and_accuracy_association. The entity shape _data_quality_inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy_-
association.

7.4.81 surface_with_excessive_patches_in_one_direction

A surface_with_excessive_patches_in_one_direction asserts that a b_spline_surface or a
Cbtal IUU:CAI_\,UIIIpUD;tC_DUIfC&bC haa tUU |||o.||y pa.t\.hca ;II c;thm uvulrv d;let;Ull. Thc ITICASUTTITITTT
Fequirement corresponding to this entity requires that the measurement shall calculate the maximoiny
humber of patches in either parametric direction. For a b_spline_surface, the maximum number of
patches is calculated using the following formula:

(maximum number of patches in u or v direction)

= max(( u_upper - u_degree ), (v_upper - v_degree) )
FFor a rectangular_composite_surface, the maximum number of patches is the lakger value of its n_u
pand n_v attributes.

- XPRESS specification:

)
ENTITY surface_with_excessive_patches_in_onexdirection
SUBTYPE OF(overcomplex_geometry);
SELF\shape_data_quality_criterion.assesSsment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA SCHEMA." +
"SHAPE_DATA_QUALITY_LOWERCVALUE_LIMIT*®
IN TYPEOF(SELF\shape. data quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.COUNT_MEASURE*
IN value_limit_ type(SELF\shape_data_quality_criterion.
assessment\specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE.-"SCHEMA . COUNT_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
[~SHAPE_DATA QUALITY_INSPECTION_RESULT_SCHEMA. "+
TB_SPLINE_OR_RECTANGULAR_COMPOSITE_SURFACE_SELECT"]):
WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
[~ WRS : validate accuracy types(SELF,
[D:
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by_numerical_test that tests the number obtained against the given threshold.
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Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_lower_value_limit and the value_component of the threshold shall be of type count_measure.

WR2: The representative_measured value of shape data_ quality inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instanceA
report_item associated with this entity shall be of type b_spline_or_rectangular_composite A
surface select.

WR4: The shape_data_quality_inspection_instance_report_item associated with this)éntity shall not
be of type instance_report_item_with_extreme_instances.

MWR5: This entity shall not be related with any accuracy types via shapeidata_quality_criterion_-
and_accuracy_association. The entity shape data_quality_inspectioniresult corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy A
pssociation.

7.4.82 high_degree_linear_curve

A high_degree_linear_curve asserts that a b_spline” curve is a linear geometry but has high degree
The measurement requirement corresponding to-this entity requires that the measurement shall check if
the b_spline_curve is almost linear within approximation_tolerance, and if it has degree higher thar
the threshold.

FXPRESS specification:

)
ENTITY high_degree ‘linear_curve
SUBTYPE OF(overcomplex_geometry);
SELF\shape_.data_quality_criterion.assessment_specification :
shapeldata_quality_assessment_by numerical_test;
approeximation_tolerance : length_measure;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA QUALITY_LOWER_ VALUE_LIMIT"®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.COUNT_MEASURE"
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_ type(SELF,
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"MEASURE_SCHEMA .COUNT_MEASURE®) ;

WR3 : validate_inspected_elements_type(SELF,
["GEOMETRY_SCHEMA.B_SPLINE_CURVE"]):

WR4 : validate_locations_of_extreme_value_type(SELF,
[D:

WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA .LENGTH_MEASURE"]) ;

END_ENTITY;

x

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality-assessment_A
by numerical_test that tests the degree obtained against the given threshold.

approximation_tolerance: the tolerance to check if the b_spline_curve geometty can be approximated
o a line.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type count_measure.

WR2: The representative_measured value of shape data quality_inspection_criterion_report
and the measured_value of shape_data_quality cinspection_instance_report_item, for all instanceg
pssociated with this entity shall be of type countmeasure.

WR3: The inspected_elements for. dll instances of shape_data_quality_inspection_instance A
report_item associated with this entity shall be of type b_spline_curve.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report.item_with_extreme_instances.

WR5: If the accuraey is specified for this measurement, its value_component shall be of typg
ength_measure,

7.4.83 .high_degree_conic

Ahigh _degree_conic asserts that a b_spline_curve is a conic but has high degree. The measurement

adqiiiramant earracnandina 0 thic antitvs racniiirac that tha moaciiramont chall chacle if tha h cnling
oo reHHE o ESpoRt g0t tHtty rEquiresthdttHEHheasurt e HrSHaH—eRe ek —SpHhtc—

curve can be approximated by a conic curve within approximation_tolerance, and if it has degree
higher than the threshold.

EXPRESS specification:

*)
ENTITY high_degree_conic
SUBTYPE OF(overcomplex_geometry);
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SELF\shape_data_quality criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
approximation_tolerance : length_measure;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT"
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
IN value_limit_type(SELF\shape_data quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA .COUNT_MEASURE®) ;
WR3 : validate_inspected_elements_type(SELF,
[“GEOMETRY_SCHEMA.B_SPLINE_CURVE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[ *"MEASURE_SCHEMA.LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessmentZspecification: shape_data_quality assessment A
by _numerical_test that tests the degree obtainéd against the given threshold.

approximation_tolerance: The tolerdnce to check if the b_spline_curve geometry can bg
ppproximated as a conic.

Formal propositions:

WRL1: The threshold.ef.assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limitand the value_component of the threshold shall be of type count_measure.

WR2: The r€presentative_measured_value of shape_data_quality_inspection_criterion_report
bnd the mieasured_value of shape_data_quality_inspection_instance_report_item, for all instanceg
pssociated with this entity shall be of type count_measure.

AMBP2- Tha incnactad alamonte far all inctancac Af chang Aata Anialitvgy tnonactinn 1ne
O e RSP ete S et O—atH—hSteteEs—o S pe —tata—Guatty Hhopetaor—stahce—

report_item associated with this entity shall be of type b_spline_curve.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WR5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.
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7.4.84 high_degree_planar_surface

Ahigh_degree_planar_surface asserts that a b_spline_surface is planar geometry but has high degree.
The measurement requirement corresponding to this entity requires that the measurement shall check if
the b_spline_surface is almost planar within approximation_tolerance, and if it has degree higher
than the threshold.

EXPRESS specification:

)
ENTITY high_degree_planar_surface
SUBTYPE OF(overcomplex_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
approximation_tolerance : length_measure;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
*SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT"
IN TYPEOF(SELF\shape_data_quality_criterion,
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.COUNT_MEASURE*
IN value_limit_type(SELF\shape_dataquality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA .COUNT_MEASURE?>)";
WR3 : validate_inspected_elements_type(SELF,
[*GEOMETRY_SCHEMA.B_SPLINE” SURFACE"]);
WR4 : validate_locations_.of, extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA.. LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape' data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the degree obtained against the given threshold.

pproximation—tolerance: the toleranceto—check—if the b spline_surface geomstry can—b

approximated as a plane.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_lower_value_limit and the value_component of the threshold shall be of type count_measure.
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WR2: The representative_measured value of shape data quality inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instance_-
report_item associated with this entity shall be of type b_spline_surface.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not

£ 4 H 3. ST . 4 H 3
< Ul Ly 'JC motarice 1 C}JUI C_TLUTTT_VVILTT_TALITITIC _ Triotarivto.

WR5S: If the accuracy is specified for this measurement, its value_component shall be cof typg
ength_measure.

7.4.85 high_degree_axi_symmetric_surface
A high_degree_axi_symmetric_surface asserts that a b_spline_surface is atype of axi-symmetrig
surface but has high degree. The measurement requirement corresponding tathis entity requires that the
measurement shall check if the b_spline_surface can be approximated<as an axi-symmetric surfaceg

within approximation_tolerance, and if it has degree higher than thé threshold.

FXPRESS specification:

)
ENTITY high_degree_axi_symmetric_surface
SUBTYPE OF(overcomplex_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment by numerical_test;
approximation_tolerance : dength_measure;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALMITY_LOWER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND (SMEASURE_SCHEMA .COUNT_MEASURE*"
IN value_limit_type(SELF\shape_data quality criterion.
assessment_specification.threshold));
WR2< ) 'validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.COUNT_MEASURE") ;

WR3 : validate_inspected_elements_type(SELF,
['CF(\MI:TDV_QPHIIMA R_QDI INIZ_QI IDI:A(‘IZ']);

WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[ *"MEASURE_SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the degree obtained against the given threshold.

approximation_tolerance: The tolerance to check if the b_spline_surface geometry can be
approximated as an axi-symmetric surface.

armal nranositione:
SH RO POSHHORS:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_guality-
| lower_value_limit and the value_component of the threshold shall be of type count_measure.

WR2: The representative_measured value of shape_data quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_ite€m:; for all instanceg

pssociated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape data_quality inspection_instance A
Feport_item associated with this entity shall be of type b_spline_surface.

WR4: The shape_data_quality_inspection_instance_reportaitem associated with this entity shall not
be of type instance_report_item_with_extreme_instances:

WR5: If the accuracy is specified for this measurement, its value_component shall be of typd
ength_measure.

7.4.86 inapt_topology_and_geometry.irelationship

AN inapt_topology_and_geometry “rélationship is a type of inapt_data that is a supertype of criterig
for detecting inappropriate relationship between topology and geometry.

- XPRESS specification:

)
ENTITY inapt/topology_and_geometry_relationship
ABSTRACT-'SUPERTYPE OF (ONEOF(
topology_related_to_nearly_degenerate_geometry,
geometric_gap_in_topology,
non_smooth_geometry_transition_across_edge,
Topology related _to_self_intersecting_geometry,
steep_geometry_transition_across_edge,
topology_related_to_overlapping_geometry,
topology_related_to _multiply_defined_geometry,
overcomplex_topology_and_geometry_relationship))
SUBTYPE OF(inapt_data);
END_ENTITY;

(*
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7.4.87 topology related to nearly degenerate_geometry
Atopology related to_nearly_degenerate_geometry is a type of inapt_topology_and_geometry -
relationship that is a supertype of criteria for detecting topology related to nearly degenerate geometry

of various types.

EXPRESS specification:

AY
7

ENTITY topology_related_to_nearly_degenerate_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
short_length_edge,
small_area_face,
entirely_narrow_face))
SUBTYPE OF(inapt_topology and_geometry_relationship);
END_ENTITY;

(*

7.4.88 short_length_edge

A short_length_edge asserts that arc length of an edgescurve is too short. The measurement
requirement corresponding to this entity requires the measurement shall calculate arc length of thg
Curve geometry between two points corresponding tothe'start and the end vertices of the edge_curvg
Linder inspection.

- XPRESS specification:

)
ENTITY short_length_edge
SUBTYPE OF(topology_trelated_to_nearly_degenerate_geometry);
SELF\shape_data _quad ity _criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN“TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA .LENGTH_MEASURE*
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE™) ;
WR3 : validate_inspected_elements_type(SELF,
["TOPOLOGY_SCHEMA_EDGE_CURVE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,

[D:
WR5 : validate_accuracy_types(SELF,
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["MEASURE_SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured arc length against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data)quality
| upper_value_limit and the value_component of the threshold shall be of type length, measure.

WR2: The representative_measured value of shape data quality inspection)criterion_report
and the measured_value of shape_data_quality_inspection_instance_report, item, for all instanceg

pssociated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance A
Feport_item associated with this entity shall be of type edge_curve,

WR4: The shape_data_quality_inspection_instance_repott”item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WR5: If the accuracy is specified for this measurement, its value_component shall be of typg
ength_measure.

7.4.89 small _area face

A small_area_face asserts thatvarea of face_surface is too small. The measurement requirement
corresponding to this entity réquires the measurement shall calculate the area of the face_surface.

- XPRESS specification:

)
ENTITY small_area_ face
SUBTYPE' OF(topology_related_to_nearly_degenerate_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_ QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.AREA_MEASURE"
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
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"MEASURE_SCHEMA .AREA MEASURE®);

WR3 : validate_inspected_elements_type(SELF,
[“ TOPOLOGY_SCHEMA.FACE_SURFACE"]);

WR4 : validate_locations_of_extreme_value_type(SELF,
[D:

WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA.AREA_MEASURE"]);

END_ENTITY;

x

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality-assessment A
by _numerical_test that tests the measured area against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall bexof type shape_data_quality
| upper_value_limit and the value_component of the threshold shall be of type area_measure.

WR2: The representative_measured value of shape_ data_quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspectignZinstance_report_item, for all instanceg
hssociated with this entity shall be of type area_measure!

WR3: The inspected_elements for all instances' of shape_data_quality_inspection_instance A
Feport_item associated with this entity shall be of type face_surface.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with extreme_instances.

WR5: If the accuracy is specified for this measurement, its value_component shall be of typg
Area_measure.

7.4.90 entirely_narrow_face

AN entirely cnarrow_face asserts that a face_surface is too narrow. A face_surface is too narrow if fol
every poift on the face_surface there is a point on the boundary within half the distance of the threshold
valuesThe measurement requirement corresponding to this entity requires that the measurement shal
calculate minimum distance from selected points on the face_surface to the boundary. If calculated

e oveonde half tha dictanca thalarancn ronracantod hyvy wwiadth tnloranca attrilheidn than th
e —EXCECOT—atH—tHE—thSHee—Er e tHcE—TE presEme a—Ry— v et —torEatRce——atthioote—tHER—tHE

face_surface is not narrow.

NOTE Figure 34 illustrates the measurement of this criterion. The measurement considers a sphere
whose diameter is width_tolerance and whose centre is at any point on the face_surface and checks if
the sphere does not intersect with the boundary of the face_surface. The test is complete when one such
internal point is detected.
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width tolerance

NS

4

Figure 34 — Measurement of an entirely narrow face

- XPRESS specification:

)
ENTITY entirely_narrow_face
SUBTYPE OF(topology_ related_to_nearly_degenerate ‘geometry);
SELF\shape_data_quality_criterion.assessment specification :
shape_data_quality_assessment_by logical\test;
width_tolerance : length_measure;
WHERE
WR1 : validate_measured_data_type¢SELF,
"SHAPE_DATA_QUALITY_INSPECTHON RESULT_SCHEMA.BOOLEAN_VALUE®);
WR2 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA.FACE-SURFACE"]):
WR3 : validate_locations ;of extreme_value_type(SELF,
[D:
WR4 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA .LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SEL R\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by “logical_test that tests if the face is narrow at all the inspected points, which is the case "TRUE’, of
ot

width_tolerance: the tolerance value used to check if the face is narrow or not.

Formal propositions:

WRL1: The representative_measured value of shape data quality inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item corresponding to
this entity shall be of type boolean_value.
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WR2: The inspected elements of shape data_quality _inspection_instance_report_item
corresponding to this entity shall be of type face_surface.

WR3: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WR4: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.91 topology_related_to_self_intersecting_geometry
A topology_related_to_self_intersecting_geometry is a type of inapt_topology_and {geemetry -
relationship that is a supertype of several criteria for detecting topology related to-self-intersecting

geometry.

- XPRESS specification:

)
ENTITY topology related_to_self_intersecting_geom&try
ABSTRACT SUPERTYPE OF (ONEOF(
self_intersecting_loop,
self_intersecting_shell,
intersecting_connected_face_sets))
SUBTYPE OF(inapt_topology_and_geometry_relationship);
END_ENTITY;

(*

7.4.92 self intersecting_loop
A self_intersecting_loop asserts that an edge_loop is self-intersecting. The measurement requirement
corresponding to this entitysrequires that the measurement shall detect a point on the edge_loop, which
s close to another point.on the same edge_loop within interference_tolerance but has a sufficiently
arge arc length distance from that point.
NOTE  Figure\35 is the case where edge_curves in an edge_loop cross each other. Figure 36 is the casq

Where there,i$ ho edge_curve that crosses other edge_curves in an edge_loop, but there exist some edge_curveq
that interfere with other edge_curves in the edge_loop within interference_tolernace. This criterion shall detec

both cases.

Figure 35 — Edge crosses another edge in an edge loop
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?

d < interference_tolerance

Figure 36 — Edge loop with a region narrower than the tolerance

- XPRESS specification:

)
ENTITY self_intersecting_loop
SUBTYPE OF(topology_related_to_self_intersecting_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by_ logical_test;
arc_length_distance_factor : REAL;
interference_tolerance : length_measure;
WHERE

WR1 : validate measured_data_type(SELFg
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE");

WR2 : validate_inspected_elements-type(SELF,
[*TOPOLOGY_SCHEMA_EDGE_LOOP<]) ;

WR3 : validate_locations_of_extreme_value_type(SELF,
[*SHAPE_DATA QUALITY_.INSPECTION_RESULT_ SCHEMA. "+
"POINT_ON_EDGE_CURVE;",
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. ™"+
"POINT_ON_EDGELCURVE"]);

WR4 : validate_dccUracy_types(SELF,

[ *"MEASURE(SCHEMA_LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute déefinitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
y-agical test that tests the existence of intersection, which is the case "TRUE’ _or not

arc_length_separation_factor: Real value for use in the judgement of self intersection. Two coincident
points shall be regarded as self-intersecting points if arc length along the edge_loop between the points
is larger than (interference_tolerance) * (arc_length_separation_factor).

interference_tolerance: The tolerance used to check if two points are coincident.
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Formal propositions:

WR1: The representative_measured_value of shape_data_quality_inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances,
corresponding to this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be of type edge_loop.

WR3: The locations_of_extreme_value for all instances of the extreme_instances in the instance
Feport_item_with_extreme_instances associated with this entity shall be both of type point.on_A
edge_curve.

NOTE These two point_on_edge_curves are located within interference_tolerance but-arc) length betweern
them on the edge_loop is large enough.

MWR4: If the accuracy is specified for this measurement, its value_component shall be of typg
ength_measure.

7.4.93 self intersecting_shell

A self_intersecting_shell asserts that a connected_face_sét’in the form of open or closed shell ig
Self-intersecting. The measurement requirement corresponding to this entity requires that thg
measurement shall detect points on the connected_face_set that are within interference_tolerancg
bach other with the distance along the connected face set between them larger than the valug
fdetermined by multiplying the tolerance with the‘specified factor.

FXPRESS specification:

)
ENTITY self_intersecting_shell
SUBTYPE OF(topology related_to_self_intersecting_geometry);
SELF\shape_data) quality_criterion.assessment_specification :
shape_datasquality_assessment_by logical_test;
geodesicl séparation_factor : REAL;
interference_tolerance : length_measure;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_ QUALITY_INSPECTION_RESULT_SCHEMA _BOOLEAN_VALUE®);
WR2 - val inlnfn_i nQpnanr‘i_nInmnan_f\J/pn(QI:l E,
[ " TOPOLOGY_SCHEMA .CONNECTED_FACE_SET"]);
WR3 : validate_locations_of_extreme_value_type(SELF,
[ * SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_FACE_SURFACE",
" SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_FACE_SURFACE"]);
WR4 : validate_accuracy_types(SELF,
[ *"MEASURE_SCHEMA.LENGTH_MEASURE*"]);
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END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by logical_test that tests the existence of intersection, which is the case "TRUE’, or not

geotesic—separation—factor—Reat-vatte-for-tse-inthejudgementof-setf-intersection—Fwo-coinciden
points shall be regarded as self-intersecting point if distance on the connected_face_set is largercthan
the value obtained by the following formulae:

(interference_tolerance) * (geodesic_separation_factor).

nterference_tolerance: The tolerance used to check if two points are coincident.

Formal propositions:

WR1: The representative_measured value of shape_data_quality_inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance 4eport_item, and the measured A
value of all the extreme_instance in the instance_repert_item_with_extreme_instances
corresponding to this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of-‘shape data_quality_inspection_instance A
Feport_item associated with this entity shall be of type'connected_face_set.

WR3: The locations_of_extreme_value for all*instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be both of type point_on_A
face surface.

NOTE These two point_on_face surfaces are located within interference_tolerance and their face_surfaces
bre included in the connected_faceset but the distance along the connected_face_set between them is largd

enough.

WRA4: If the accuraey is specified for this measurement, its value_component shall be of typd
ength_measuré,

7.4.94 .intersecting_connected_face_sets

An‘intersecting_connected_face_sets asserts that two connected_face_sets are intersecting each othef.

Thal moaciiramaont rocntramant carracnandina ta thic antitvs raauirac that tha maoaciramant chall datoe
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the case where two connected face_sets are intersecting each other. If distance between a point on a
connected face set and a point on another connected face set is smaller than
interference_tolerance, then those connected_face_sets shall be regarded as intersecting.

EXPRESS specification:

*)

ENTITY intersecting_connected_face_sets
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SUBTYPE OF(topology_ related_to_self_intersecting_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by_ logical_test;
interference_tolerance : length_measure;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA_BOOLEAN_VALUE");
WR2 : validate_inspected_elements_type(SELF,
—— - FOROLOGCY—SCHEMA—CONNECFERD—FAGE—SET—;
"TOPOLOGY_SCHEMA_CONNECTED_FACE_SET"]);
WR3 : validate_locations_of_extreme_value_type(SELF,
[ " SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_FACE_SURFACE",
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_FACE_SURFACE"]);
WR4 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA.LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by logical_test that tests the existence of intersection, which is the case "TRUE’, or not.

nterference_tolerance: The tolerance used to check if two points are coincident.

Formal propositions:

WR1: The representative_measured value of shape_data quality inspection_criterion_report
the measured_value of shape \data_quality_inspection_instance_report_item, and the measured_
value of all the extreme_instance in the instance_report_item_with_extreme_instances
corresponding to this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data_quality_inspection_instance
Feport_item-associated with this entity shall be both of type connected_face_set.

WR3:~.The locations_of extreme value for all instances of the extreme_instances in thg
nstance_report_item_with_extreme_instances associated with this entity shall be both of type

aint on faca crirfaca
o — ot —Suratces

NOTE These two point_on_face surfaces are located within the interference_tolerance and their
face_surfaces are included in different connected_face_sets.

WR4: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.
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7.4.95 geometric_gap_in_topology

A geometric_gap_in_topology is a type of inapt topology and_geometry_relationship that is a
supertype of criteria for detecting various types of gap between geometry and topology.

EXPRESS specification:

*)
ENTITY geometric—gap—in—topology
9 TSP —oP o p4

ABSTRACT SUPERTYPE OF (ONEOF(
gap_between_adjacent_edges_in_loop,
gap_between_vertex_and_base_ surface,
gap_between_vertex_and_edge,
gap_between_edge_and_base_surface,
gap_between_pcurves_related_to_an_edge,
gap_between_faces_related_to_an_edge))

SUBTYPE OF(inapt_topology and_geometry_relationship);

END_ENTITY;

(*

7.4.96 gap_between_vertex_and_edge

A gap_between_vertex_and_edge asserts that geometryZof vertex_point does not lie on the related
bdge_curve within specified threshold. The measurement requirement corresponding to this entity
Fequires that the measurement shall calculate distance between geometry of the vertex_point and
peometry of the edge_curve.

FXPRESS specification:

)
ENTITY gap_between_vertex_and_edge
SUBTYPE OF(geometric_gap_in_topology);
SELF\shape_data) quality_criterion.assessment_specification :
shape_data\.quality_assessment_by numerical_test;
WHERE
WR1 :_ (CSHAPE_DATA QUALITY_CRITERIA_SCHEMA_" +
“SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT"
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA | ENGTH MEASURE*"
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"*MEASURE_SCHEMA . LENGTH_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
[ TOPOLOGY_SCHEMA.EDGE_CURVE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
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[“TOPOLOGY_SCHEMA_VERTEX_POINT",
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_EDGE_CURVE"]);

WR5 : validate_accuracy_types(SELF,
[ *"MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTITY;

(*

FANETICH SORT PP~ X SN TP
COMOUTC— U CroTTS,

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment A
by _numerical_test that tests the measured gap between geometries of the vertex_pointyand thg
bdge_curve against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be ofctype shape_data_quality
| lower_value_limit and the value_component of the threshold shall be‘of type length_measure.

WR2: The representative_measured_value of shape_data_guality_inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_A
value of all the extreme_instance in the instance_report’item_with_extreme_instances, for al
nstances associated with this entity shall be of type length’ measure.

WR3: The inspected_elements for all instances' of shape_data_quality_inspection_instance A
Feport_item associated with this entity shall be of type edge_curve.

WR4: The locations_of extreme value for all instances of the extreme_instances in thg
nstance_report_item_with_extreme)instances associated with this entity shall be of types
vertex_point and point_on_edge. curve respectively.

NOTE The point_on_edge ‘curve is the nearest point on the edge_curve from the vertex_point.

WR5: If the accuraey is specified for this measurement, its value_component shall be of typd
ength_measuré,

7.4.97 .gap’ between_vertex_and_base_surface

A.gap between_vertex_and_base surface asserts that geometry of the vertex_point does not lie or

ha“yndarhvina ciirfaca Af tho ralatad fann crivrfaca vanthin cnacifind thrachald Tho maoaciiramaon
Ae—HaEHy THg—SuHace—o—ne—eiatea— e —Surace—wrtrh—Spe e a— e Snott—re—rhReasurereh

requirement corresponding to this entity requires that the measurement shall calculate distance between
geometry of the vertex_point and the underlying surface of the face_surface. The nearest point on the
surface shall not be restricted to within the effective area bounded by the loops.

EXPRESS specification:

*)

ENTITY gap_between_vertex_and_base_surface
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SUBTYPE OF(geometric_gap_in_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;

WHERE

WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA."® +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
———AND—CMEASURE—SCHEMA—ENGFH—MEASURE=
IN value_limit_type(SELF\shape_data quality_criterion.
assessment_specification.threshold));

WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE ") ;

WR3 : validate_inspected_elements_type(SELF,

[ TOPOLOGY_SCHEMA_FACE_SURFACE"]);

WR4 : validate_locations_of_extreme_value_type(SELF,
[*TOPOLOGY_SCHEMA_VERTEX_POINT",
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA %+
"POINT_ON_FACE_SURFACE"]);

WR5 : validate_accuracy_types(SELF,

[ "MEASURE_SCHEMA.LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality assessment A
by numerical_test that tests the measufed gap between the vertex_point and the underlying surfacg
pgainst the given threshold.

Formal propositions:

WR1: The threshold.ef.assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limitand the value_component of the threshold shall be of type length_measure.

WR2: The ¢epresentative_measured_value of shape_data_quality_inspection_criterion_report
the meastred_value of shape_data_quality_inspection_instance_report_item, and the measured_-
valuecof. all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type face_surface.

WR4: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of types vertex_point and

point_on_face_surface respectively.

NOTE The point_on_face_surface is the nearest point on the face_surface from the vertex_point.
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WR5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.98 gap_between_adjacent_edges_in_loop

A gap_between_adjacent_edges_in_loop asserts that geometric gap exceeding specified threshold
exists between adjacent oriented _edges in an edge_loop. The measurement requirement
corresponding to this entity requires that the measurement shall calculate, for each oriented_edge in
he edge_loop. the point on its underlying curve corresponding to its start vertex and the point on th
Linderlying curve of the previous oriented_edge corresponding to the same vertex, then calculate thg
distance between those two points so that it can be compared with the specified threshold- in
hssessment.

- XPRESS specification:

)
ENTITY gap_between_adjacent_edges_in_loop
SUBTYPE OF(geometric_gap_in_topology);
SELF\shape_data_quality_criterion.assessment_specifFication :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMAX" +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT"
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH \MEASURE*"
IN value_limit_type(SELF\shape_data_quality _criterion.
assessment_specification-threshold));
WR2 : validate_measured_.data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE™) ;
WR3 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA_EDGE_LOOP"]);
WR4 : validate-locations_of_extreme_value_type(SELF,
[ " TOPOLOGY~SCHEMA_ORIENTED_EDGE"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTIPY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured gap between adjacent oriented_edges against the given
threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_lower_value_limit and the value_component of the threshold shall be of type length_measure.
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WR2: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be of type edge_loop.

' I toms—of— —vattre-for-ati F - . . -
report_item_with_extreme_instances associated with this entity shall be of type oriented_edge."H
mplies that the start point of the oriented edge has gap with the end point of the previous
priented_edge.

WR5: If the accuracy is specified for this measurement, its value_component-shall be of typg
ength_measure.

7.4.99 gap_between_edge_and_base_surface

A gap_between_edge_and_base_surface asserts that one or niore edge_curves which bound 4
face surface does not lie on the face surface within specified threshold. The measurement
requirement corresponding to this entity requires that the measurement shall calculate the maximuni
directed Hausdorff distance from the edge_curves to the underlying surface of the face_surface undet
nspection.

NOTE In Figure 37, dashed lines illustrate the underlying surface of a face_surface, and solid lines illustrate the
bdge_loop of the face_surface. The small circles at the terminal of the arrowed line show a point on an
bdge_curve and a point of the base surface whose distance is equal to the directed Hausdorff distance from the
bdge_curve to the underlying surface. Thiese points will be locations_of_extreme_value when a defect is detected
for this criterion.

Figure 37 — Face surface with gap between its base surface and a bounding edge
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EXPRESS specification:

*)
ENTITY gap_between_edge_and_base_surface
SUBTYPE OF(geometric_gap_in_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
——WRE—— = SHARE—DATAQUAHY—GRIHERIA—SCHEMA—-
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));

WR2 : validate_measured_data_ type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE™) ;

WR3 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA.FACE_SURFACE"]);

WR4 : validate_locations_of_extreme_value_type(SELF,
[*SHAPE_DATA_QUALITY_INSPECTION_RESULT. SCHEMA. "+
"POINT_ON_EDGE_CURVE",
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_FACE_SURFACE"]);

WR5 : validate_accuracy_types(SELF,

[ "MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by _numerical_test that.tests the gap between a bounding edge and the base surface of a face_surfacg
hgainst the given threshold.

Formal propesitions:

WR1:-The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type length_measure.

WR2: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type face_surface.
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WR4: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of types point_on_edge -

curve and point_on_face_surface respectively.

WRS5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.100 gap between faces related to an edge

A gap_between_faces_related_to_an_edge asserts that the results of projection from the geometry’ of
an edge_curve onto geometry of related face_surfaces are not identical within specified threshold. Thg
measurement requirement corresponding to this entity requires that, for all the edges related to thg
faces in the connected_face_set, the measurement shall calculate two nearest points frarwany point or]
the edge_curve onto geometry of related face_surfaces, and shall measure the distance between thosg
fwo points. It shall obtain the maximum value of the distances calculated for each edge_curve.

NOTE In Figure 38 “edge_curve 1” is shared by “face_surface 1” and “face ‘suirface 2.” The figure at the
bottom shows a cross section of the edge_curve shared by two face_surfaces. The small white circle is a point o
‘edge_curve 1” and the dashed lines are underlying surfaces of “face Surface 1” and “face_surface 2.” Twg
black small circles are the points projected from the point on “edge_curve 1” onto the underlying surfaces, and the
Histance between these points shall be evaluated. These points will belocations_of_extreme_value when a defec
s detected for this criterion and the location gives the maximunpdistance.

edge_curve 1

face_surface 2

face_surface 1 face surface 2

edge_curve 1

Figure 38 — Measurement of gap between faces related to an edge
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EXPRESS specification:

*)
ENTITY gap_between_faces_related_to_an_edge
SUBTYPE OF(geometric_gap_in_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE

WRA = ("CLIADE NDATA OLIALLTY CRITEDIA _COLICMA =
LA I W= B A R~ R A NI AS/ A~ N R BN BN AN A AN =) e

"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*

IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))

AND ("MEASURE_SCHEMA .LENGTH_MEASURE*

IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));

WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE ") ;

WR3 : validate_inspected_elements_type(SELF,

[ TOPOLOGY_SCHEMA.CONNECTED_FACE_SET"]);

WR4 : validate_locations_of_extreme_value_type(SELF,
[ “SHAPE_DATA_QUALITY_INSPECTION_RESULT\ SCHEMA. "+
"POINT_ON_EDGE_CURVE"]);

WR5 : validate_accuracy_types(SELF,

[ "MEASURE_SCHEMA.LENGTH_MEASURE" D ;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by _numerical_test that tests'the measured gap between geometry of face surfaces against the givern
threshold.

Formal propositions:

WR1: The thréshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type length_measure.

WR2: "The representative_measured_value of shape_data_quality_inspection_criterion_report

hamnncirirnd valbiin Afchann Aata Al tnonnctinn tnctanncn ranart 1dnmn Aand thn mnnciiend
Tttt O varat- oottt ottty —HispecaonmstantCC e port— oot Thtasarca

value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type connected_face_set.
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WR4: The locations_of extreme_value for all instances of the extreme_instances in the instance_-

report_item_with_extreme_instances associated with this entity shall be of type point_on_edge -
curve.

NOTE The point_on_edge_curve represents the position where maximum gap between related faces is detected.

WRS5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.101 gap_between_pcurves_related_to_an_edge

A gap_between_pcurves_related_to_an_edge asserts that two pcurves related to an edgeCeurve arg
hot identical in 3D space within specified threshold. The measurement requirement corresponding tqg
this entity requires that, for all the edges related to the faces in the connected) face set, thg
measurement shall calculate Hausdorff distance between two curves which are 3D\image of pcurveg
pssociated to the edge_curve.

NOTE In Figure 39, “edge_curve 1” is shared by “face_surface 1” and “facexsurface 2.” Two dashed lines in
the figure illustrate 3D space images of two pcurves related to “edge_curvé 1. The Hausdorff distance betweer
these curves shall be measured for this criterion.

edge_curve 1

Figure 39 — Measurement of gap between pcurves related to an edge

XPRESS specification:

*)
ENTITY gap_between_pcurves_related_to_an_edge
SUBTYPE OF(geometric_gap_in_topology);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
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"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*"
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.LENGTH_MEASURE") ;
—WR3——validate—inspected—elements—typeSEL
[*TOPOLOGY_SCHEMA_CONNECTED_FACE_SET"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[ "GEOMETRY_SCHEMA_POINT_ON_SURFACE",
"GEOMETRY_SCHEMA_POINT_ON_SURFACE"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA_LENGTH_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by _numerical_test that tests the measured gap against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_companent of the threshold shall be of type length_measure.

WR2: The representative_measured value of shape_data quality inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_A
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this'entity shall be of type length_measure.

WR3: The inspected” elements for all instances of shape_data_quality_inspection_instance A
Feport_item associated with this entity shall be of type connected_face_set.

WRA4: The locations_of extreme_value for all instances of the extreme_instances in the instance A
Feport.item_with_extreme_instances associated with this entity shall be both of type point_on_A
surface.

NOTE The point_on_edge_curve represents the position where the maximum gap between related pcurves is
detected.

WR5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.
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7.4.102 overcomplex_topology and_geometry_relationship
An overcomplex_topology _and_geometry_relationship is a type of inapt topology and_-
geometry_relationship and is a supertype of criteria for detecting topology related to overcomplex

geometry data.

EXPRESS specification:

*)
ENTITY overcomplex_topology_and_geometry_relationship
ABSTRACT SUPERTYPE OF (ONEOF(
unused_patches,
edge_with_excessive_segments,
face_surface_with_excessive_patches_in_one_direction))
SUBTYPE OF(inapt_topology and_geometry_relationship);
END_ENTITY;

(*
7.4.103 edge_with_excessive_segments

AN edge_with_excessive_segments asserts that geometry of an.edge_curve contains excessive numbet
pf segments. This criterion is applicable only when the undetlying curve is of type b_spline_- curve
The measurement requirement corresponding to this_entity requires that the measurement shal
Calculate the bounded portion of its underlying curve trimmed by the start vertex and the end vertex
Then it shall count the number of the segments in¢luded in this portion.

FEXPRESS specification:

)
ENTITY edge_with_excessive_segments
SUBTYPE OF(overcomptex_topology_and_geometry_relationship);
SELF\shape_data quality_criterion.assessment_specification :
shape_data_guality_assessment_by numerical_test;
WHERE
WR1 : (“SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA .COUNT_MEASURE*
IN value limit type(SFl F\shape data quality criterion
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . COUNT_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
[ TOPOLOGY_SCHEMA.EDGE_CURVE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,

(H)
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WR5 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-

H I+ it & dotlo ] latadl o £ +. H ot H . bald
y_IIUIIICI eal_tlol Udt tToto LT LAILurdattu TTuTTiouTr Ul OCHIIIUIILO GUC\IIIDL ic BIVCII UITCortuiu,

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shapedata_quality
| lower_value_limit and the value_component of the threshold shall be of type count)measure.

WR2: The representative_measured value of shape data quality inspeetion_criterion_report
and the measured_value of shape_data_quality_inspection_instance_repeort_item, for all instanceg
pssociated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instance_ -
Feport_item associated with this entity shall be of type edge_curve.

WR4: The shape_data_quality_inspection_instance .report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WR5: This entity shall not be related with any*accuracy types via shape_data_quality_criterion_-
And_accuracy_association. The entity shape”data_quality_inspection_result corresponding to thig
entity shall also not be related with.:afly” accuracy types via shape_inspection_result_accuracy A
association.

7.4.104 face_surface with_excessive_patches_in_one_direction

A face_surface_with-excessive_patches_in_one_direction asserts that geometry of a face_surfacg
contains excessive-number of patches within its effective area of the base surface. This criterion ig
bpplicable only<when the base surface is of type b_spline_surface. The measurement requirement
corresponding.to this entity requires that the measurement shall obtain a part of the underlying surfacg
by trimming it with the bounding box of the bounds of face_surface in parameter space, and then it
shall calculate the number of patches of the trimmed surface both in u and v directions. The bigger ong
pf-the "two shall be obtained as the maximum number of patches for comparison with the given

hrachald 1n accaccmant
HESHOTOHaSSEeSSHHeH:

EXPRESS specification:

*)
ENTITY face_surface_with_excessive_patches_in_one_direction
SUBTYPE OF(overcomplex_topology_and_geometry_ relationship);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
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WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT"
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.COUNT_MEASURE*
IN value_limit_type(SELF\shape_data quality_criterion.
assessment_specification.threshold));
——WR2 = validate—teastred—data—typeSELR
"MEASURE_SCHEMA .COUNT_MEASURE™) ;
WR3 : validate_inspected_elements_type(SELF,
[ " TOPOLOGY_SCHEMA.FACE_SURFACE"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[D:
END_ENTITY;
(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality assessment A
by numerical_test that tests the calculated number of patches against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specifieation of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type count_measure.

WR2: The representative_measured value of shape data quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instanceg
pssociated with this entity shall be of type count_measure.

WR3: The inspected elements for all instances of shape data_quality_inspection_instance A
Feport_item associated with this entity shall be of type face_surface.

NOTE Surface of the face_surface is required to be b_spline_surface.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not

aoftna inctanca ronart 1toam wvwiath owviroma inctanecac
oty peHStace e p ot —tE R reR—ExXxtrerie Hotahiees:

WR5: This entity shall not be related with any accuracy types via shape_data_quality criterion_-
and_accuracy_association. The entity shape _data_quality _inspection_result corresponding to this
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy -
association.
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7.4.105 unused_patches

An unused_patches asserts that bounds of a face_surface uses only a small portion of its face geometry.
The measurement requirement corresponding to this entity requires that the measurement shall
calculate bounding box of the outer bound of the face in parameter space and shall compare it with the
parameter range of surface geometry. And then it shall count rows and columns of the patches not
included in the bounding box for comparison with the given threshold in assessment.

YDPRECC cnnnifinatinn:
ZANEERY =T~i~ "] *A*A~2 1 8 1119 A>i 8 1]

)
ENTITY unused_patches
SUBTYPE OF(overcomplex_topology_and_geometry_relationship);
SELF\shape_data_quality_criterion.assessment_specification_
shape_data_quality_assessment_by numerical_test;
WHERE

WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA_" +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion,
assessment_specification.threshold))

AND ("MEASURE_SCHEMA .COUNT_MEASURE*
IN value_limit_type(SELF\shape_dataquality criterion.
assessment_specification.threshold));

WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . COUNT_MEASURE?)";

WR3 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA.FACE_SURFACE"]);

WR4 : validate_locations_.aof, extreme_value_type(SELF,
[*SHAPE_DATA_QUALITY JINSPECTION_RESULT_SCHEMA. "+
"B_SPLINE_SURFAGE_STRIP"]);

WR5 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL R\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_
by-"numerical_test that tests the calculated number of rows or columns against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_lower_value_limit and the value_component of the threshold shall be of type count_measure.

WR2: The representative_measured value of shape_data quality_inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
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value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape data_quality_inspection_instance_-
report_item associated with this entity shall be of type face_surface.

NOTE Surface of the face_surface is required to be b_spline_surface.

Feport_item_with_extreme_instances associated with this entity shall be of type b_spline_surfacey
| strip. It implies that this portion of the surface is not included in the effective regioneb theg
face surface.

WR5: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
And_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy
pssociation.

7.4.106 non_smooth_geometry_transition_across_edge
A non_smooth_geometry_transition_across_edge is a type of inapt_topology_and_geometry A
relationship that is a supertype of criteria for detecting twa'types of non smooth geometric transitior

ACross edge.

- XPRESS specification:

)
ENTITY non_smooth_geometry_transition_across_edge
ABSTRACT SUPERTYPE OF (ONEOF(
gl _discontinuity_between_adjacent_faces,
g2_discontinuity_between_adjacent_faces))
SUBTYPE OF(inapt_topology_and_geometry_ relationship);
END_ENTITY;

(*
7.4.107 gl.discontinuity between_adjacent_faces

A glodiscontinuity _between_adjacent faces asserts that underlying surfaces of adjacent faceg
sharing an edge are not G1 continuous.

NOTE 1 This is a selective criterion for selected set of faces in particular application.

The measurement requirement corresponding to this entity requires that the measurement shall take
points on the edge_curves where adjacent faces of the connected_face set exist, and shall calculate
the nearest points on the geometry of related face_surfaces and shall get normal vectors on both
surfaces. If the face is an oriented_face, its orientation shall be taken into account. It shall measure the
maximum angle between the normal vectors among all the points on the edge_curve for comparison
with the given threshold in assessment.
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NOTE 2 Figure 40 illustrates measurement of angle between normal vectors of adjacent face_surfaces.

Figure 40 — Measurement of G1 discontinuity-Between faces

- XPRESS specification:

)
ENTITY gl _discontinuity between_adjacent_faces
SUBTYPE OF(non_smooth_geometry transition_across_edge);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA-QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA (QUALITY_LOWER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND (""MEASURE_SCHEMA _PLANE_ANGLE_MEASURE*"
IN“walue_limit_type(SELF\shape_data quality criterion.
assessment_specification.threshold));
WR2*: validate_measured_data_type(SELF,
"MEASURE_SCHEMA _PLANE_ANGLE_MEASURE®) ;
WR3 : validate inspected elements type(SELF,
[ TOPOLOGY_SCHEMA .CONNECTED_FACE_SET"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[ " SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_EDGE_CURVE"]);
WR5 : validate_accuracy_types(SELF,
["MEASURE_SCHEMA_PLANE_ANGLE_MEASURE"]);
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured angle against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-

lovor vialiin Lot And thin valiin aamaanant ~AF tha thenchald chall ha AfF fvinn o Anals
TOYWCT —varaC ot tic—varot — SO P ot it O tric—trir C SToTC— ST ot — oty pt—prarc _argre

jneasure.

WR2: The representative_measured_value of shape_data_quality_inspection_criterion, report
the measured_value of shape_data_quality_inspection_instance_report_item, and the /measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_ifstances, for al
nstances associated with this entity shall be of type plane_angle_measure.

WR3: The inspected_elements for all instances of shape_data_quality~inspection_instance_-
Feport_item associated with this entity shall be of type connected_face_‘set.

WR4: The locations_of_extreme_value for all instances of the.extreme_instances in the instance_-
Feport_item_with_extreme_instances associated with this entity shall be of type point_on_edge A
Curve.

NOTE 2 The point_on_edge_curve represents the position‘where large angle between related faces is detected

WR5: If the accuracy is specified for this_measurement, its value_component shall be of typd
plane_angle_measure.

7.4.108 g2 discontinuity_between_adjacent_faces

A g2 _discontinuity between”adjacent faces asserts that underlying surfaces of adjacent faceg
Sharing an edge are notG2 continuous.

NOTE 1 This is a-selective criterion for selected set of faces in particular application.

The measurement requirement corresponding to this entity requires that the measurement shall takg
points eA~the edge_curves where adjacent faces of the connected face set exist, and shall get
prinCipal curvature value and principal curvature direction on both surfaces. It shall measure thd
maximum difference between the principal curvature and the maximum angle between principa
curvature directions for all the points on the curve. Curvature directions shall be compared with the
plane angle threshold given by the assessment_specification. Let r1 and r2 be principal curvature radius
values to be compared. Curvature radius change ratio is defined as ( 2*|r1-r2| ) / (|r1] + |r2] ). Compare
this value with the ratio threshold given by assessment_specification_2 to check continuity of
curvature radius values.

NOTE In Figure 41, the solid arrow line illustrates a principal curvature vector of the cylindrical surface of the
left face and the dashed arrow line illustrates that of a surface of the right face. This is the case where the directions
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of curvature vectors are same, while the curvature radii are different. In contrast, Figure 42 shows a case where
curvature radii are same and curvature vectors are different. This criterion shall detect both cases.

Rrincinal comatiira vactar of tho loft foon (colid Lina)
rHHEH P Cotyature— v e cto—B—He—Te—Taee—Soa—HHE,

\\i\ and that of the right face (dashed line)
v

Figure 41 — G2 discontinuity between faces because of curvature radius difference

N\

Principal cutvature vector of the top face (dashed line)
and that of the bottom face (solid line)

Figure 42 — G2 discontinuity between faces because of curvature direction difference

F XPRESS specification:
)
ENTITY g2_discontinuitysbetween_adjacent_ faces
SUBTYPE OF(non_smooth_geometry_transition_across_edge);
SELF\shape_data, quality_criterion.assessment_specification :
shape_data‘quality_assessment_by numerical_test;
assessment_specification_2 :
shapeldata_quality_assessment_by numerical_test;
flat~curvature_radius_tolerance : length_measure;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
" SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT"
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA .PLANE_ANGLE_MEASURE"
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF.assessment_specification_2.threshold))
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AND ("MEASURE_SCHEMA .RATIO_MEASURE*
IN value_limit_type(SELF.assessment_specification_2.threshold));
WR3 : validate_measured_data_type(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"PLANE_ANGLE_AND_RATIO_PAIR™);
WR4 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA_CONNECTED_FACE_SET"]);
WR5 : validate_locations_of_extreme_value_type(SELF,
— - SHARE BAFA—QUALI—INSPECTHON—RESULETF—SCHEMA—-
"POINT_ON_EDGE_CURVE"]);
WR6 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA_RATIO_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape<data_quality_assessment_-
by _numerical_test that tests the measured angle against the given thteshold.

assessment_specification_2: shape_data_quality_assessment*by numerical test that tests thg
measured change ratio of the curvature radii against the given-threshold.

flat_curvature_radius_tolerance: The tolerance value'to check flat shape.

NOTE 2 If the curvature radius value is larger than flat_curvature_radius_tolerance, that curvature value shal
hot be used to check curvature change ratio. If\tWo curvature radii are larger than this value, then it shall be
Linderstood that two segments are G2 continugus. If one of the curvature radii is larger than this value and the othe

s smaller, then it shall be understood that two segments are G2 discontinuous.

Formal propositions:

WR1: The threshold.ef.assessment_specification of this entity shall be of type shape_data_quality-
| lower_value_limit and the value_component of the threshold shall be of type plane_angle {
measure.

WR2: The threshold of assessment_specification_2 of this entity shall be of type shape_data A
guality_lower_value_limit and the value_component of the threshold shall be of type ratio_{
measure.

WR3: The representative_measured value of shape_data quality inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type plane_angle_and_ratio_pair.

WR4: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be of type connected_face_set.
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WR5: The locations_of _extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be of type point_on_edge -
curve.

NOTE 3 The point_on_edge_curve represents the position where large curvature discontinuity between related
faces is detected.

WR6: If the accuracy is specified for this measurement, its value_component shall be of type ratio_-

NneaocurtTc,

7.4.109 steep_geometry_transition_across_edge
A steep_geometry_transition_across_edge is a type of inapt_topology and.geometry A
relationship criterion that is a supertype of criteria for detecting a portion of shape data Where adjacent

fopological elements are steeply connected.

- XPRESS specification:

)
ENTITY steep_geometry_transition_across_edge
ABSTRACT SUPERTYPE OF (ONEOF(
steep_angle_between_adjacent_edges,
steep_angle_between_adjacent_faces))
SUBTYPE OF(inapt_topology_and_geometry-relationship);
END_ENTITY;

(*
7.4.110 steep_angle between_adjacent edges

A steep_angle_between_adjacent edges asserts that adjacent oriented_edges in an edge loop form
steep  angle. The measurement requirement corresponding to this entity requires that, for each
priented_edge in the edge\ldop, the measurement shall calculate the angle between tangent vectors of
Linderlying curves of eurrent oriented_edge and the next one in the edge_loop at the common vertex
ocation for comparisen with the given threshold in assessment.

- XPRESS spetification:

)
ENTITY steep_angle_between_adjacent_edges

SUBTYPE QFE(steepn geometrvy transition across edae):
N | p— J — — pu— g7 7

SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE

WR1 : ("SHAPE_DATA QUALITY_CRITERIA _SCHEMA." +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.

assessment_specification.threshold))

AND ("MEASURE_SCHEMA.PLANE_ANGLE_MEASURE*"
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IN value_limit_type(SELF\shape_data _quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . PLANE_ANGLE_MEASURE®) ;
WR3 : validate_inspected_elements_type(SELF,
[*TOPOLOGY_SCHEMA_EDGE_LOOP"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[*TOPOLOGY_SCHEMA_ORIENTED_EDGE"]);
—WRE——validate—aceuracy—types(SEL;
[ "MEASURE_SCHEMA_PLANE_ANGLE_MEASURE"]);
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data~quality_assessment_-
by _numerical_test that tests the measured angle against the given threshold:

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type plane_angle A
measure.

WR2: The representative_measured_value of 8hape_data_quality_inspection_criterion_report
the measured_value of shape_data_quality__inspection_instance_report_item, and the measured_A
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for al
nstances associated with this entity shall.be of type plane_angle_measure.

WR3: The inspected_elements. for all instances of shape_data_quality_inspection_instance A
report_item associated with this entity shall be of type edge_loop.

WRA4: The locations .of_extreme_value for all instances of the extreme_instances in the instance_A
report_item_with~extreme_instances associated with this entity shall be of type oriented_edge. It
mplies that the.@riented_edge and the previous oriented_edge form a steep angle.

WR5S: 1f&the accuracy is specified for this measurement, its value_component shall be of typg
planec-angle_measure.

fal atwoon adiacant facac
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Asteep_angle_between_adjacent_faces asserts that adjacent faces along an edge curve form steep
angle. The measurement requirement corresponding to this entity requires that the measurement shall
calculate for any point on the edge curve the nearest point on underlying geometry of related
face_surfaces and shall get normal vectors on both surfaces. If the face is oriented face, its
orientation shall be taken into account. Then the measurement shall measure the maximum angle
between the normal vectors for all of the points on the curve for comparison with the given threshold
in assessment.
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NOTE Figure 43 shows a typical case to be detected by this criterion. The solid arrow in the figure shows the
normal vector on the lower face_surface and the dashed arrow shows the normal vector on the upper face_surface,
both at a point on the edge_curve between two face_surfaces.

Normal vector of the top face (dashed, line)
and that of the hottom face (solidLine)

Figure 43 — Steep angle between faces

| XPRESS specification:

)
ENTITY steep_angle_between_adjacent_ faces
SUBTYPE OF(steep_geometry_transition_across)edge);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
" SHAPE_DATA_QUALITY_LOWER\VALUE_LIMIT"
IN TYPEOF(SELF\shape .data quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.PLANE_ANGLE_MEASURE*"
IN value_limit=type(SELF\shape_data_quality_criterion.
assessment(specification.threshold));
WR2 : validaté measured_data_type(SELF,
"MEASURE -SCHEMA . PLANE_ANGLE_MEASURE") ;
WR3 : vadidate_inspected_elements_type(SELF,
["TOPOLOGY_SCHEMA.CONNECTED_FACE_SET"1);
WR4¢ = 'validate_locations_of_extreme_value_type(SELF,
[ “SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"POINT_ON_EDGE_CURVE"]);
WR5 : validate accuracy types(SELF,
[ "MEASURE_SCHEMA .PLANE_ANGLE_MEASURE"]1);
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality assessment_-
by _numerical_test that tests the measured angle against the given threshold.
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Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_lower_value_limit and the value_component of the threshold shall be of type plane_angle -
measure.

WR2: The representative_measured_value of shape_data_quality_inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
CI.:UC Uf a“ thC Cl\tl Il IC_;I Ibtal 1ILT ;II thC ;I IDtG.I ILe_ 1 CPUI t_;tm 1 I_VV;th_CAtI Il IC_;I |otal ICTS, fUI a:

nstances associated with this entity shall be of type plane_angle_measure.

WR3: The inspected_elements for all instances of shape data_quality_inspection, instance A
report_item associated with this entity shall be of type connected_face_set.

WR4: The locations_of_extreme_value for all instances of the extreme_instancesin the instance_-
Feport_item_with_extreme_instances associated with this entity shall be of<type point_on_edge A
curve. It indicates that the angle between two face_surfaces related to the-edge curve form a steep
angle at the point.

WR5: If the accuracy is specified for this measurement, its~value component shall be of typd
plane_angle_measure.

7.4.112 topology_related to_multiply_defined_geomeétry
A topology_related _to_multiply_defined_geometry is a type of inapt_topology _and_geometry
relationship and is a supertype of criteria for detecting topological entities whose underlying geometryf

completely overlaps.

FXPRESS specification:

)
ENTITY topology_related_to multiply defined_geometry
ABSTRACT SUPERTYPE OF (ONEOF(
multiply_defined_faces,
multiply, déTined_vertices,
multiply defined_edges))
SUBTYPE' OF(inapt_topology_and_geometry_relationship);
END-ENTITY;

(*

7.4.113 multiply_defined_vertices
A multiply_defined_vertices asserts that two vertex_points are overlapping. The measurement

requirement corresponding to this entity requires that the measurement shall calculate distance between
two vertex_points.
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EXPRESS specification:

*)
ENTITY multiply_defined_vertices
SUBTYPE OF(topology_related_to _multiply_defined_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 - ("SHAPE DATA_ QUALITY CRITERIA SCHEMA." +
"SHAPE_DATA QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"*MEASURE_SCHEMA . LENGTH_MEASURE ™) ;
WR3 : validate_inspected_elements_type(SELF,
[ TOPOLOGY_SCHEMA.VERTEX_POINT",
"TOPOLOGY_SCHEMA_VERTEX_POINT"]);
WR4 : validate_locations_of_extreme_value_type(SELF,

[D:
WR5 : validate_accuracy_types(SELF,

[D:;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests thie-measured distance against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| upper_value_limit and the value_component of the threshold shall be of type length_measure.

WR2: The’ representative_measured_value of shape_data_quality_inspection_criterion_report
bnd.the"measured_value of shape_data_quality_inspection_instance_report_item, for all instanceg
pssoclated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be both of type vertex_point.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WRS5: This entity shall not be related with any accuracy types via shape_data_quality_criterion_-
and_accuracy_association. The entity shape _data_quality_inspection_result corresponding to this
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entity shall also not be related with any accuracy types via shape_inspection_result_accuracy -
association.

7.4.114 multiply_defined_edges
A multiply_defined_edges asserts that two edge_curves are entirely overlapping. The measurement

requirement corresponding to this entity requires that the measurement shall calculate Hausdorff
distance between two edge_curves for checking the result if it is less than the threshold value in

et
WDOCOOITICTITL.

| XPRESS specification:

)
ENTITY multiply_defined_edges
SUBTYPE OF(topology_related_to_multiply_defined_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE?
IN value_limit_type(SELF\shape_data quality criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.LENGTH_MEASURE") ;
WR3 : validate_inspected.elements_type(SELF,
[ TOPOLOGY_SCHEMA.EDGE_CURVE",
"TOPOLOGY_SCHEMA.EDGE_CURVE"]);
WR4 : validate_locations_of extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[ "MEASURE” SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY3

(*

Attribute definitions:

C
=~

E
by
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numerical_test that tests the measured distance against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_upper_value_limit and the value_component of the threshold shall be of type length_measure.
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WR2: The representative_measured value of shape data quality inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instance_-
report_item associated with this entity shall be both of type edge_curve.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not

£ 4 H vS YT 3 e + + v3
< Ul Ly 'JC motarice 1 C}JUI C_TLCTTT_VVILTT_TALITITIC _ Triotarivto.

WR5: If the accuracy is specified for this measurement, its value_component shall be cof typg
ength_measure.

7.4.115 multiply_defined_faces
A multiply_defined_faces asserts that two face _surfaces are entirely overlapping. The measurement
requirement corresponding to this entity requires that the measurement Cshall calculate Hausdorft
distance between two face_surfaces for checking the result if it is less than the threshold value in

pssessment.

- XPRESS specification:

)
ENTITY multiply_defined_faces
SUBTYPE OF(topology_related_to_multiply_defined_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALUTY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALNTY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment\specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE"
IN value-limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 :.validate_measured_data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE ") ;
WR3 : validate_inspected_elements_type(SELF,

[ " TOPOLOGY_SCHEMA.FACE_SURFACE",
" TORPOLOGY_SCHEMA FACE_SUREACE"P);

WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[ *"MEASURE_SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured distance against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-

vunnar vabia bmat and tho valbiin camnanaont af tha thrachald chall ha af o lonath maogciira
PP Yo e—HH T tanetne—vaa HHP RO tHETHESHOTESHaHPE-Oty pe1eRgtH—HeasSTe-

WR2: The representative_measured_value of shape_data_quality_inspection_criterion~report
and the measured_value of shape_data_quality_inspection_instance_report_item, for albinstanceg
pssociated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instance_{
Feport_item associated with this entity shall be both of type face_surface.

WR4: The shape_data_quality_inspection_instance_report_item assoeiated with this entity shall not
be of type instance_report_item_with_extreme_instances.

WR5: If the accuracy is specified for this measurement, .its ‘value_component shall be of typd
ength_measure.

7.4.116 topology_ related _to_overlapping_geometry
A topology_related_to_overlapping_geometry is a type of inapt_topology_and_geometry A
relationship that is a supertype of criteria.for detecting topological entities whose underlying geometryf

partially overlaps.

- XPRESS specification:

)
ENTITY topology_related_to_overlapping_geometry
ABSTRACT
SUPERTYPE“OF (ONEOF(
partly>~overlapping_faces,partly_overlapping_edges))
SUBTYRE OF(inapt_topology_and_geometry_relationship);
ENDUENTITY;

(*

7.4.117 partly_overlapping_edges

A partly_overlapping_edges asserts that two edge_curves are partly overlapping. Two edge _curves
overlap if each edge_curve contains arcwise connected set of points such that every point in the set
for one edge_curve is within interference_tolerance from the other edge_curve. Arc length of the
overlapping portion shall be evaluated for each edge_curve and the larger one is required to be greater
than or equal to the minimum of the specified threshold value and the shorter arc length.
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EXPRESS specification:

*)
ENTITY partly_overlapping_edges
SUBTYPE OF(topology_related_to_overlapping_geometry);
SELF\shape_data_quality_ criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
interference_tolerance : length_measure;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_LOWER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE*
IN value_limit_type(SELF\shape_data_quality criterion-
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA . LENGTH_MEASURE ") ;
WR3 : validate_inspected_elements_type(SELF,
[* TOPOLOGY_SCHEMA.EDGE_CURVE"®,
"TOPOLOGY_SCHEMA_.EDGE_CURVE"]);
WR4 : validate_locations_of_extreme_value\type(SELF,
[* TOPOLOGY_SCHEMA.SUBEDGE" , "TOPOLOGY_SCHEMA .SUBEDGE"]);
WR5 : validate_accuracy_types(SELF,
[ *MEASURE_SCHEMA.LENGTH_MEASURE*®*]) ;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape_data_quality_griterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests;the measured arc length against the given threshold.

nterference_tolerance: tolerance to check if two points on the edges are coincident or not.

Formal propositions:

WR1; The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type length_measure.

WR2: The representative_measured_value of shape_data_quality_inspection_criterion_report,
the measured_value of shape_data_quality_inspection_instance_report_item, and the measured_-
value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type length_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance_-
report_item associated with this entity shall be both of type edge_curve.
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WR4: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be both of type subedge.

NOTE These two subedges are part of the inspected edge_curves where distance from all points on one
edge_curve to the other edge_curve is smaller than the interference_tolerance.

WRS5: If the accuracy is specified for this measurement, its value_component shall be of type
length_measure.

7.4.118 partly_overlapping_faces

A partly_overlapping_faces asserts that two face surfaces are partly overlapping:” Twd
face surfaces overlap if each face surface contains an arcwise connected set of peints’ such that
bvery point in the set for one face surface is within interference_tolerancefrom the othef
face_surface. Area of the overlapping portion shall be evaluated for each face_surface and the largef
bne is required to be greater than or equal to the minimum of the specified-threshold value and thd
smaller surface area.

- XPRESS specification:

)
ENTITY partly_overlapping_faces
SUBTYPE OF(topology_ related_to_overlapping_geometry);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_ by numerical_test;
interference_tolerance : length-measure;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY. LOWER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE.)SCHEMA_.AREA_MEASURE"
IN value-limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate _measured_data_ type(SELF,
"MEASURE_SCHEMA _.AREA_MEASURE™) ;
WR3< :)'validate_inspected_elements_type(SELF,
[ " TOPOLOGY_SCHEMA.FACE_SURFACE",
"TOPOLOGY_SCHEMA_FACE_SURFACE"]);
WRA4 - val inlnfn_l ocati an_nf_nyfrnmn_\/n L |n_f\J/pn(QFI E,
[* TOPOLOGY_SCHEMA .SUBFACE" , "TOPOLOGY_SCHEMA .SUBFACE"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA _AREA_MEASURE"]);
END_ENTITY;

(*
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Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the measured area against the given threshold.

interference_tolerance: The tolerance used to check if two points are coincident.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type area_measure(

WR2: The representative_measured_value of shape_data_quality_inspection_criterion_report
the measured_value of shape_data_quality_inspection_instance_report_item, andthe’measured_-
value of all the extreme_instance in the instance_report_item_with_extremexifAstances, for al
nstances associated with this entity shall be of type area_measure.

WR3: The inspected_elements for all instances of shape data_quality_inspection_instance A
Feport_item associated with this entity shall be both of type face_surface.

WR4: The locations_of_extreme_value for all instances of the'extreme_instances in the instance_-
Feport_item_with_extreme_instances associated with this.entity shall be both of type subface.

NOTE These subfaces are part of the inspected face“surfaces where distance from all points on one
face_surface to the other face_surface is smaller than thesinterference_tolerance

WR5: If the accuracy is specified for this-measurement, its value_component shall be of typg
Area_measure.

7.4.119 inapt_manifold_solid, brep

AN inapt_manifold_solid (brep is a type of inapt_data and is a supertype of criteria for detecting somg
fypes of inappropriate geometric model.

- XPRESS specification:

)
ENTITY>1napt_manifold_solid_brep
ABSTRACT SUPERTYPE OF (ONEOF(
partly overlapping solids,
small_volume_solid,
multiply_defined_solids,
entirely narrow_solid,
solid_with_excessive_number_of voids))
SUBTYPE OF(inapt_data);
END_ENTITY;

(*
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7.4.120 small_volume_solid

A small_volume_solid asserts that volume of a manifold_solid_brep is too small. The measurement
requirement corresponding to this entity requires that the measurement shall calculate volume of the
manifold_solid_brep that shall be compared with the given threshold in assessment. Volume of voids
shall be subtracted in case of brep_with_voids.

EXPRESS specification:

)
ENTITY small_volume_solid
SUBTYPE OF(inapt_manifold_solid_brep);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA SCHEMA." +
*SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA.VOLUME_MEASURE*
IN value_limit_type(SELF\shape_data ‘quality_criterion.
assessment_specification.threshold));
WR2 : validate measured_data_type(SELE(
"MEASURE_SCHEMA . VOLUME_MEASURE");
WR3 : validate_inspected_elements>type(SELF,
[ "GEOMETRIC_MODEL_SCHEMA .MANMFOLD_SOLID_BREP"]);
WR4 : validate_locations_of_éextreme_value_type(SELF,
[D:
WR5 : validate_accuracy,_types(SELF,
[ “"MEASURE_SCHEMAw VOLUME_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SEL F\shape.data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numetrical_test that tests the measured volume against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_upper_value_limit and the value_component of the threshold shall be of type volume_measure.

WR2: The representative_measured value of shape data quality inspection_criterion_report

and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type volume_measure.
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WR3: The inspected_elements for all instances of shape data quality_inspection_instance -
report_item associated with this entity shall be of type manifold_solid_brep.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances since identification of locations of extreme

values is meaningless as an inspection result report.

WR5: If the accuracy is specified for this measurement, its value_component shall be of type

1
UTuimic_rmeaosurvt.

7.4.121  entirely_narrow_solid

AN entirely_narrow_solid asserts that the width of a manifold_solid_brep is entirely, infinitesimal
The measurement requirement corresponding to this entity requires that the meéasurement shal
calculate for sufficient number of selected points within the manifold_solid_brep minimum distance
fo the bounding shells. If this exceeds half the distance tolerance, then manpifold_solid_brep is not
harrow.

NOTE Figure 44 illustrates the measurement of this criterion. The megsurément considers a sphere whosd
Hiameter is width_tolerance and whose centre is at any point inside the'manifold_solid_brep and checks if the
sphere does not intersect with the boundary of the manifold_solidxbrep. The test is complete when one such

nternal point is detected.
.O \ / width_tolerance
Ve
g --" . ,/' l

Figure 44 — Measurement of entirely narrow solid

- XPRESS specification:

)
ENTITY*entirely_narrow_solid
SUBTYPE OF(inapt_manifold_solid_brep);
SELF\shape_data quality criterion.assessment specification :
shape_data_quality_assessment_by logical_test;
width_tolerance : length_measure;
WHERE
WR1 : validate_measured_data_type(SELF,
"SHAPE_DATA QUALITY_INSPECTION_RESULT_SCHEMA.BOOLEAN_VALUE®™);
WR2 : validate_inspected_elements_type(SELF,
["GEOMETRIC_MODEL_SCHEMA.MANIFOLD_SOLID BREP"]);
WR3 : validate_locations_of_extreme_value_type(SELF,
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[D:
WR4 : validate_accuracy_types(SELF,

["MEASURE_SCHEMA . LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

L E\ok ot Lt =+ + + +Ei 41 . =8 ot Lt +
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by logical_test that tests if the solid is narrow for all the inspected points, which is the case "TRUE?, 0}
hot.

width_tolerance: The tolerance value used to check if the solid is nharrow or not.

Formal propositions:

WR1: The representative_measured value of shape data quality inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instanceg
pssociated with this entity shall be of type boolean_value.

WR2: The inspected_elements for all instances of shape data quality_inspection_instance A
report_item associated with this entity shall be of type mahifold_solid_brep.

WR3: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
be of type instance_report_item_with_extreme_instances since identification of locations of extremg
values is meaningless as an inspection result report.

WR4: If the accuracy is specified fof_this measurement, its value_component shall be of typg
ength_measure.

7.4.122 multiply_defined(solids

A multiply_definedselids asserts that two manifold_solid_breps are entirely overlapping. The
measurement requirement corresponding to this entity requires that the measurement shall calculatg
Hausdorff distance between two manifold_solid_breps for the check if it is less than the threshold

value in assessment.

- XPRESS specification:

)
ENTITY multiply_defined_solids
SUBTYPE OF(inapt_manifold_solid_brep);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
WHERE
WR1 : ("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA." +
"SHAPE_DATA_QUALITY_UPPER_VALUE_LIMIT*®
IN TYPEOF(SELF\shape_data_quality_criterion.
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assessment_specification.threshold))
AND ("MEASURE_SCHEMA.LENGTH_MEASURE"
IN value_limit_type(SELF\shape_data_quality_criterion.
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA .LENGTH_MEASURE") ;
WR3 : validate_inspected_elements_type(SELF,
["GEOMETRIC_MODEL_SCHEMA .MANIFOLD_SOLID_BREP",
— CEOMETFRICMOBEL—SCHEMAMANH-OLD—SOLIBD—BRER- P
WR4 : validate_locations_of extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA .LENGTH_MEASURE"]) ;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality_criterion.assessment_specification: shiape_data_quality assessment A
by_numerical_test that tests the measured distance against the given threshold.

Formal propositions:

WRL1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| upper_value_limit and the value_component-of‘the threshold shall be of type length_measure.

WR2: The representative_measured value of shape data quality_inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instanceg
hssociated with this entity shall be ofitype length_measure.

WR3: The inspected_elements for all instances of shape_data_quality_inspection_instance A
report_item associated with.this entity shall be of type two manifold_solid_breps.

WR4: The shape_data”quality_inspection_instance_report_item associated with this entity shall not
be of type instancé report_item_with_extreme_instances since identification of locations of extremg
values is meaningless as an inspection result report.

WR5:i-If the accuracy is specified for this measurement, its value_component shall be of typg
ength’ measure.

7.4.123 partly_overlapping_solids

A partly_overlapping_solids asserts that two manifold_solid_breps are partly overlapping. Two
solids overlap if each solid contains arcwise connected set of points on the boundary faces such that
every point in the set for one solid is within interference_tolerance from the boundary of the other solid.
The area of the overlapping portion shall be evaluated for each solid and the larger one is required to be
greater than or equal to the minimum of the given threshold value and the surface area of the smaller
solid.
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EXPRESS specification:

*)
ENTITY partly_overlapping_solids
SUBTYPE OF(inapt_manifold_solid_brep);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical_test;
interference_tolerance : length_measure;
— WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA_SCHEMA_" +
"SHAPE_DATA QUALITY_LOWER_VALUE_LIMIT*
IN TYPEOF(SELF\shape_data_quality_criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA_AREA_MEASURE™
IN value_limit_type(SELF\shape_data_quality criterion:
assessment_specification.threshold));
WR2 : validate_measured_data_type(SELF,
"MEASURE_SCHEMA _.AREA_MEASURE™) ;
WR3 : validate_inspected_elements_type(SELF,
[ "GEOMETRIC_MODEL_SCHEMA_MANIFOLD_SOLID _BREP",
"GEOMETRIC_MODEL_SCHEMA_MANIFOLD_SOLID BREP"]);
WR4 : validate_locations_of_extreme_valueJtype(SELF,
[ TOPOLOGY_SCHEMA.SUBFACE" , "TOPOLQOGY_ SCHEMA.SUBFACE"]);
WR5 : validate_accuracy_types(SELF,
[ "MEASURE_SCHEMA_.AREA_MEASURE®D) ;
END_ENTITY;

(*

Attribute definitions:

SELF\shape_data_quality criterion.assessment_specification: shape_data_quality assessment A
by _numerical_test that testsithe measured area against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality
| lower_value_limit and the value_component of the threshold shall be of type area_measure.

WR2:'The representative_measured_value of shape_data_quality_inspection_criterion_report

he“meastred value of ch:pn data qlmlif\][ incpnnfinn instance rnpnrf item and the measured
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value of all the extreme_instance in the instance_report_item_with_extreme_instances, for all
instances associated with this entity shall be of type area_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance_ -
report_item associated with this entity shall be two manifold_solid_breps.
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WR4: The locations_of extreme_value for all instances of the extreme_instances in the instance_-
report_item_with_extreme_instances associated with this entity shall be two subfaces.

WR5: If the accuracy is specified for this measurement, its value_component shall be of type
area_measure.

7.4.124 solid_with_excessive_number_of voids

A solid_with_excessive_number_of voids asserts that a solid has one or more voids. The
measurement requirement corresponding to this entity requires that the measurement shall count ¢hg
humber of voids in the manifold_solid_brep for comparison with the given threshold in assessnient.

NOTE This criterion is intended to detect voids that are unintentionally generated in the design process.

- XPRESS specification:

)
ENTITY solid_with_excessive_number_of _voids
SUBTYPE OF(inapt_manifold_solid_brep);
SELF\shape_data_quality_criterion.assessment_specification :
shape_data_quality_assessment_by numerical.test;
WHERE
WR1 : ("SHAPE_DATA QUALITY_CRITERIA SCHEMA. " +
*SHAPE_DATA_QUALITY_LOWER_VALUE_LAMIT®
IN TYPEOF(SELF\shape_data_quality-criterion.
assessment_specification.threshold))
AND ("MEASURE_SCHEMA .COUNT_MEASURE*"
IN value_limit_type(SELF\shape_data_quality criterion.
assessment_specifiCation.threshold));
WR2 : validate_measured data_type(SELF,
"MEASURE_SCHEMA .€OUNT_MEASURE™) ;
WR3 : validate_inspected_elements_type(SELF,
["GEOMETRIC_MODEL_SCHEMA.MANIFOLD_SOLID_BREP"]);
WR4 : validate_locations_of_extreme_value_type(SELF,
[D:
WR5 : validate_accuracy_types(SELF,
[4)s
END_ENTDTY;
(*

SELF\shape_data_quality_criterion.assessment_specification: shape_data_quality_assessment_-
by _numerical_test that tests the number of voids against the given threshold.

Formal propositions:

WR1: The threshold of assessment_specification of this entity shall be of type shape_data_quality-
_lower_value_limit and the value_component of the threshold shall be of type count_measure.
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WR2: The representative_measured value of shape_ data_ quality inspection_criterion_report
and the measured_value of shape_data_quality_inspection_instance_report_item, for all instances
associated with this entity shall be of type count_measure.

WR3: The inspected_elements for all instances of shape data quality_inspection_instance -
report_item associated with this entity shall be of type manifold_solid_brep.

WR4: The shape_data_quality_inspection_instance_report_item associated with this entity shall not
eoftypeinstancereportitem—with—extremenstancessincetdentificatiomoftocationsof extreme

values is meaningless as an inspection result report.

WR5: This entity shall not be related with any accuracy types via shape_data_quality_ €riterion_-
and_accuracy_association. The entity shape_data_quality_inspection_result corresponding to thig
entity shall also not be related with any accuracy types via shape_inspection_result_accuracy A
pssociation.

7.5 Shape data quality criteria function definitions
7.5.1 validate_inspected_elements_type

A validate_inspected_elements_type function checks whether types of the inspected_elementg
specified in the shape_data_quality_inspection_instangg; report_item of the shape_data_quality A
nspection_instance_report for shape_data_quality criterion given as an input argument arg
contained in the type list given as an input argument of this function. If no instance of shape_data_A
guality_inspection_instance_report for this criterion exists, this function returns true. The operatiory
pf the function is:
1. collect all shape_data_quality_inspection_instance_report_item instances associated with thg
shape_data_quality_criterion given j;as an argument of this function via shape data_quality A
nspection_result and shape_data’_quality_inspection_instance_report.
P. check if the types of inspected_elements of the collected instances are exactly coincident with the
fype names in the type list given as an input argument of this function.

FEXPRESS specification:
)
FUNCTION val'idate_inspected_elements_type
(ei:shape_data_quality_criterion;
type* 1ist:BAG OF STRING):LOGICAL;
LOCAL
sdgir: SET OF
SHAPE_DATA_QUALITY_INSPECTION_RESULT:=[];
sdir: SET OF
SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT:=[];
sdiri: SET OF
SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT_ITEM:=[];
t_type_list:BAG OF STRING:=[];
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END_LOCAL ;

-- STEP-1

-- collect all shape_data_quality_inspection_instance_report_item
-- instances associated with the given shape_data_quality criterion
-- via shape_data_quality_inspection_result and

-- shape_data_quality_inspection_instance_report

"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_RESULT. "+
"CRITERION_INSPECTED"))|
"SHAPE_DATA_ QUALITY_INSPECTION_RESULT_SCHEMA. "+
"SHAPE_DATA_ QUALITY_INSPECTION_RESULT"
IN TYPEOF(Q));
IF(S1ZEOF(sdqgir) = 0) THEN
RETURN(TRUE) ;
END_IF;
REPEAT i:= 1 TO SIZEOF(sdqir);
sdir = sdir + QUERY(g <* bag_to_set(USEDINCsdqir[i],
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_REPORT: N+
" INSPECTION_RESULT®))|
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"SHAPE_DATA_QUALITY_INSPECTION>,INSTANCE_REPORT*
IN TYPEOF(q));
END_REPEAT;
IF(SIZEOF(sdir) = 0) THEN
RETURN(TRUE) ;
END_IF;

REPEAT i:= 1 TO SIZEOF(sdir);
sdiri := sdiri+ QUERY(q <* sdir[i].inspected_instances]|
" SHAPE DAFA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"SHARE)DATA_ QUALITY_INSPECTION_INSTANCE_REPORT_ITEM®
INTYPEOF(qQ));
END.REPEAT;

~~ STEP-2

—— check 1f the fyan of incpﬂrfnd elements of the collected

-- iInstances are exactly coincident with the type names in the
-- type list given as an input argument of this function.

-— IFf there is no instance_report_item, then return true.
IF(S1ZEOF(sdiri) = 0) THEN

RETURN(TRUE) ;
END_IF;
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-- When reports exist, then perform the following checking process.
REPEAT i:= 1 TO SIZEOF(sdiri);
-- IT the size of inspected_elements is not equal to the size of
-- type_list, then return false.
IF(SIZEOF(sdiri[i].inspected_elements) <>
SIZEOF(type_list)) THEN
RETURN(FALSE) ;
END_IF;

chaek o
ek

lanmantc 31n thao t+vnao Lot
oo T tric— Tty pe— ot

] oy
-- for each element of inspected_elements.
t_type_list := type_list;
REPEAT j:= 1 TO SIZEOF(sdiri[i].inspected_elements);
REPEAT k:= 1 TO SIZEOF(t_type_list);
IF(t_type_list[k] IN
TYPEOF(sdiri[i]-inspected_elements[j])) THEN
t_type_list = t_type_ list - t_type_list[Kk];
ESCAPE;
END_IF;
END_REPEAT;
END_REPEAT;
IF(SIZEOF(t_type_list) > 0) THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
RETURN(TRUE) ;
END_FUNCTION;

(*

Arqument definitions:

bi: An instance of shape_data “quality criterion to be checked.
fype_list: A bag of string.giving acceptable types in the inspected_shape_element_select.
7.5.2 validate. [pcations_of extreme_value_type

A validate)locations_of extreme_value_type function validates the types of the locations_of A
extremes values of instance_report_item_with_extreme_instances associated with a shape_data_A
guality _criterion instance. The operation of the function is:

1l colleet ol nctaneca roannart 1tam wwith oviroma inctancac  1nctancnac  accaciatod vaith  th
CoHtCt—a—HStace e POt e tH—ExXt e e St e s—Stiees——asSO6te—w——hE

shape_data_quality_criterion given as an argument of this function via shape data quality -
inspection_result and shape_data_quality_inspection_instance_report.

2. check if the types of locations_of extreme_value attributes of all extreme_instances attributes of
the collected instances are exactly coincident with the type names in the type list given as an input
argument of this function.

NOTE If the type list is empty and instance_report_item_with_extreme_instances relating to the
shape_data_quality_criterion exists, this function returns false.
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EXPRESS specification:

*)
FUNCTION validate_locations_of_extreme_value_type
(ei:shape_data_quality_criterion;
type_list:BAG OF STRING):LOGICAL;
LOCAL
sdqir: SET OF

SHARE—BATA—QUAHY—INSRECTHONRESUE——=H=
sdir: SET OF
SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT:=[];
sdei: SET OF
INSTANCE_REPORT_ITEM_WITH_EXTREME_INSTANCES:=[];
t_type_list:BAG OF STRING:=[];

END_LOCAL ;

-- STEP-1

-- collect all instance_report_item with_extreme_ihstances instances
-- associated with the given shape_data_quality/criterion

-- via shape_data_quality_inspection_result and

-- shape_data_quality_inspection_instance_report.

sdqgir := QUERY(q <* bag_to_set(USEDIN(e®),
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTIONCRESULT. "+
"CRITERION_INSPECTED")){
"SHAPE_DATA_ QUALITY_INSPEGTION_RESULT_SCHEMA. "+
"SHAPE_DATA QUALITY_INSPECTION_RESULT*"
IN TYPEOF(Q));
IF(S1ZEOF(sdqgir) = O)\THEN
RETURN(TRUE) ;
END_IF;
REPEAT i:= 1 _,T0 SIZEOF(sdqir);
sdir := sdir”’+ QUERY(g <* bag_to set(USEDIN(sdqir[i],
“PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_REPORT. "+
"INSPECTION_RESULT")) |
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA._ "+

"SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT"
IN TYPEQEC());

END_REPEAT;
REPEAT i:= 1 TO SIZEOF(sdir);
sdei == sdei + QUERY(g <* sdir[i].inspected_instances]

*SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
" INSTANCE_REPORT_ITEM_WITH_EXTREME_INSTANCES"
IN TYPEOF(Q));
END_REPEAT;
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-- STEP-2

-- check if the types of locations_of_extreme_value attributes

-- of all extreme_instances attributes of the collected instances are
-- exactly coincident with the type names in the type list given as an
-— input argument of this function.

-- 1T there is no instance report, then return true.
IF(SI1ZEOF(sdei) = 0) THEN

RETLIRNTDLIEN -
T O e

UE)-
END_IF;

-— IFf the type_list is empty and
-- instance_report_item_with_extreme_instances exists, then return false.
IF((S1ZEOF(type_list) = 0) AND (SIZEOF(sdei) <> 0)) THEN
RETURN(FALSE) ;
END_IF;

-- When report_items exist, then perform the following checking process.
REPEAT i:= 1 TO SIZEOF(sdei);

REPEAT j:= 1 TO SIZEOF(sdei[i]-extreme_instdnces);
-- IT the size of locations_of _extreme_value is not equal to
-- the size of type_list, then return ‘false.
IF(SIZEOF(sdei[i1] -extreme_instances[y] -

locations_of_extreme_value) <>
SIZEOF(type_list)) THEN
RETURN(FALSE) ;
END_IF;
t_type_list := type_list;
-- check all elements of the type_list
-- for each element of locations_of_extreme_value.
REPEAT k:= 1 TO(SIZEOF(sdei[i]-extreme_instances[j]
.locations_of_extreme_value);
REPEAT 1:=1 TO SIZEOF(t_type_list);
IF(t_kype_list[I1] IN
TYPEOF(sdei[i]-extreme_instances[j]-
locations_of_extreme_value[k])) THEN
t_type_list = t_type_list - t_type_list[l];
ESCAPE;
END_IF;
END_REPEAT;
END_REPEAT;
IF(S1ZEOF(t_type_list) > 0) THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
END_REPEAT;
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RETURN(TRUE) ;
END_FUNCTION;

(*

Argument definitions:

ei: An instance of shape_data_quality_criterion to be checked.

Lot A L £ ot HH tollo 4 £ . 1 i £ + [l L +
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7.5.3 validate_measured_data_type

A validate_measured_data_type function validates the type of representative_measured_value of
the shape_data_quality_inspection_criterion_report, the measured_value of the)shape data A
guality_inspection_instance_report_item and the measured_value of extremeé_instances referred
from instance_report_item_with_extreme_instances associated with a—~shape_data_quality -
Criterion instance.

NOTE If any instance of shape_data quality_inspection_criterion”report and shape data_quality -
nspection_instance_report for the criterion do not exist, this functionreturns true.

- XPRESS specification:

)
FUNCTION validate_measured_data_type

(ei:shape_data_quality_criterion;

type_string: STRING):LOGICAL;

LOCAL
sdgir: SET OF
SHAPE_DATA_QUALITY «INSPECTION_RESULT:=[1;
sdcr: SET OF
SHAPE_DATA_QUALLTY_INSPECTION_CRITERION_REPORT:=[];
sdir: SET OF
SHAPE_DATFANQUALITY_INSPECTION_INSTANCE_REPORT:=[];
sdii: SET)OF
SHAREXDATA_QUALITY_INSPECTION_INSTANCE_REPORT_ITEM:=[];
sdei:' BAG OF
INSTANCE_REPORT_ITEM_WITH_EXTREME_INSTANCES:=[];

END_LOCAL;

-- STEP-1

-— collect all shape_data_quality_inspection_criterion_report instances,
-- all shape_data_quality_inspection_instance_report_item instances, and
-- instance_report_item_with_extreme_instances instances

-- associated with the given shape_data_quality criterion

-- via shape_data_quality_inspection_result.

sdqgir := QUERY(q <* bag_to_set(USEDIN(ei,
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"PRODUCT_DATA_QUALITY_INSPECTION _RESULT_ SCHEMA. "+
"DATA_QUALITY_INSPECTION_RESULT. "+
"CRITERION_INSPECTED"))|
"SHAPE_DATA_ QUALITY_INSPECTION_RESULT_SCHEMA. "+
"SHAPE_DATA_ QUALITY_INSPECTION_RESULT"
IN TYPEOF(qQ));
IF(S1ZEOF(sdqgir) = 0) THEN
RETURN(TRUE) ;
END—H=
REPEAT i:= 1 TO SIZEOF(sdqir);
sdcr := sdcr + QUERY(q <* bag_to_set(USEDIN(sdqir[i],
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_REPORT. "+
"INSPECTION_RESULT")) |
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"SHAPE_DATA_QUALITY_INSPECTION_CRITERION_REPORT"
IN TYPEOF(Q));
END_REPEAT;
REPEAT i:= 1 TO SIZEOF(sdqir);

sdir = sdir + QUERY(g <* bag_to_set(USEDINCsdqir[i],

"PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"DATA_QUALITY_INSPECTION_REPORT: N+
" INSPECTION_RESULT®))|

"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+

"SHAPE_DATA_QUALITY_INSPECTION>,INSTANCE_REPORT*

IN TYPEOF(q));

END_REPEAT;

-- IT there is no report,)then return true.

IF((SIZEOF(sdcr) = O)ZAND (SIZEOF(sdir) = 0)) THEN
RETURN(TRUE) ;

END_IF;

REPEAT i:=A\FO SIZEOF(sdir);
sdii :={sdii + QUERY(qg <* sdir[i].inspected_instances|
" SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+

“SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT ITEM"
IN TYPEOF(Q));

END_REPEAT;
REPEAT 1:-=1 TO QI7I:nII(crIir);
sdei = sdei + QUERY(g <* sdir[i].inspected_instances]

" SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
" INSTANCE_REPORT_ITEM_WITH_EXTREME_INSTANCES"
IN TYPEOF(Q));

END_REPEAT;

-- When reports exist, then perform the following checking process.
-- Check representative_measured_value of
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-- shape_data_quality_inspection_criterion_report
REPEAT i:= 1 TO SIZEOF(sdcr);

IF(NOT(type_string IN
TYPEOF(sdcr[i]-representative_measured_value))) THEN
RETURN(FALSE) ;

END_IF;

END_REPEAT;

Chaoeclk maaciurad valuao of chaona dato oo
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-- instance_report_item
REPEAT i:= 1 TO SIZEOF(sdii);
IF(NOT(type_string IN
TYPEOF(sdii[i]-measured_value))) THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;

-- Check measured_value of extreme_instances of
-- instance_report_item_with_extreme_instance
REPEAT i:= 1 TO SIZEOF(sdei);
REPEAT j:= 1 TO SIZEOF(sdei[i]-extreme_instances);
IF(NOT(type_string IN
TYPEOF(sdei[i]-extreme_instances[j]<measured_value)))
THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
END_REPEAT;

RETURN(TRUE) ;

END_FUNCTION;
(*

Arqument definitions:

eI An instance of shape_data_quality_criterion to be checked.

Lypestring: A string giving acceptable type for the measured_value_select.

7.5.4 validate_accuracy_types

A validate_accuracy_types function validates the accuracy types associated with a shape data_-
quality_criterion instance. The operation of the function is:

1. collect types of range attribute of shape_measurement_accuracy referred from shape_data_-
quality_criterion_and_accuracy_association that refers to shape_data_quality criterion given as
an argument of this function.
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2. check if the collected types are exactly coincident with the type names in the type list given as an input
argument of this function.

3. collect types of range attribute of shape_measurement_accuracy referred from shape._-
inspection_result_accuracy_association that refers to shape_data_quality_inspection_result for the
shape_data_quality_criterion.

4. check if the collected types are exactly coincident with the type names in the type list given as an input
argument of this function.

OTE If the type list is empty and shape_measurement_accuracy relating to the shape_data_quality -
Criterion exists, this function returns false.

- XPRESS specification:

)
FUNCTION validate_accuracy_types
(ei:shape_data_quality_criterion;
type_list:BAG OF STRING):LOGICAL;
LOCAL
sdgca: BAG OF
SHAPE_DATA_QUALITY_CRITERION_AND_ACCURACY_ASSOCIATION:=[1];
sma: BAG OF SHAPE_MEASUREMENT_ACCURACY:=[];
sdgir: SET OF
SHAPE_DATA_QUALITY_INSPECTION_RESULT:=[1;
scraa: BAG OF
SHAPE_INSPECTION_RESULT_ACCURACY-ASSOCIATION:=[1;
t_logic:BOOLEAN;
END_LOCAL;
-- STEP-1
-- collect types of range attribute of shape_measurement_accuracy
-- referred from shape data_criterion_and_accuracy_association
-- that refers to given shape_data_quality criterion.
sdgca := USEDIN(€d,
"SHAPE_DATA_QUALITY_CRITERIA_SCHEMA. "+
"SHAPEZDATA_QUALITY_CRITERION_AND_ACCURACY_ASSOCIATION. "+
"SHARE_DATA_QUALITY_CRITERION™);
IF(S1ZEOF(sdgca) <> 0) THEN
REPEAT i:= 1 TO SI1ZEOF(sdqca);
sma -= sma + sdqca[i]-required_specific_accuracy;
END_REPEAT;

-- STEP-2
-- check whether the collected types include all the type names
-- in the type list given as an input argument of this function
-- and they do not include any other type names.
IF(SIZEOF(type_list) < SIZEOF(sma)) THEN

RETURN(FALSE) ;
END_IF;

REPEAT i:= 1 TO SIZEOF(sma);
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t_logic := FALSE;
REPEAT j:= 1 TO SIZEOF(type_list);
IF(type_list[j] IN value_limit_type(sma[i]-range)) THEN
t_logic := TRUE;
ESCAPE;
END_IF;
END_REPEAT;
IF(NOT(t_logic)) THEN
——REFURNCFALSE)
END_IF;
END_REPEAT;
END_IF;

-- STEP-3
-— collect types of range attribute of shape_measurement_accuracy
-- referred from shape_inspection_result_accuracy_assoeciation
-- that refers to shape_data_quality_inspection_result
-— for the given shape_data quality criterion.
sdqgir := QUERY(q <* bag_to_set(USEDIN(ei,
"PRODUCT_DATA_QUALITY_INSPECTION_RESULT SCHEMA. "+
"DATA_QUALITY_INSPECTION_RESULT. "%
"CRITERION_INSPECTED™"))|
"SHAPE_DATA QUALITY_INSPECTION_RESULT SCHEMA. "+
"SHAPE_DATA QUALITY_INSPECTION_RESULT*"
IN TYPEOF(qQ));
IF(S1ZEOF(sdqgir) = 0) THEN
RETURN(TRUE) ;
END_IF;

REPEAT i:= 1 TO SIZEOE(sdqir);
scraa :-= USEDIN(sdgir[i],
" SHAPE_DATA)QUALITY_INSPECTION_RESULT_SCHEMA. "+
" SHAPE_INSPECTION_RESULT_ACCURACY_ASSOCIATION. "+
" SHAPE -DATA_QUALITY_RESULT");
IF(S1ZEQF(Scraa) <> 0) THEN
sma--< [1;
REPEAT j:= 1 TO SIZEOF(scraa);
sma := sma + scraa[j]-applied_specific_accuracy;
END_REPEAT;

-- STEP-4
-- check whether the collected types include all the type
-- names in the type list given as an input argument of
-- this function and they do not include any other type names.
IF(SIZEOF(type_list) < SIZEOF(sma)) THEN
RETURN(FALSE) ;
END_IF;
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REPEAT j:= 1 TO SIZEOF(sma);
t_logic := FALSE;
REPEAT k:= 1 TO SIZEOF(type_list);

IF(type_list[k] IN value_limit_type(sma[j]-range)) THEN
t_logic := TRUE;
ESCAPE;

END_IF;

END_REPEAT;
—H-NoT et egie))—HEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
END_IF;
END_REPEAT;

RETURN(TRUE) ;
END_FUNCTION;
(*

Argument definitions:

bi: An instance of shape_data_quality_criterion to be chetked.
type_list: A bag of string giving acceptable types.

7.5.5 value_limit_type

A value_limit_type function returns thé_names of the types of value_components appearing within
tem_element of given shape_data._qguality value_limit_type_select if it is of type shape_data_ A
guality value_range, and retusrns the names of the types of value_components of value A

representation_item if it is of type shape_data_quality_value_limit.

- XPRESS specification:

)
FUNCTION.value_limit_type
(iv:shape _data_quality_value_limit_type_select):SET OF STRING;
LQCAL
retval : SET OF STRING := [];
I'—'I\In_l QCAlL ;
IF(("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA.*
+"SHAPE_DATA QUALITY_VALUE_RANGE") IN TYPEOF(iv)) THEN
retval := TYPEOF(iv\compound_representation_item.
item_element[1].value_component);

END_IF;

IF(("SHAPE_DATA_QUALITY_CRITERIA_SCHEMA . *
+"SHAPE_DATA_QUALITY_VALUE_LIMIT®") IN TYPEOF(iv)) THEN
retval := TYPEOF(iv\measure_representation_item.value_component);
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END_IF;
RETURN(retval);
END_FUNCTION;

(*

Argument definitions:

iv: An instance of shape_data_quality_value_limit_type_select

etval(Return): A SET of string containing all the names of the types of value_components appearing
within item_element of iv if it is of type shape_data_quality_value_range, and all the names‘of theg
fypes of value_components of iv if it is of type shape_data_quality_value_limit.

- XPRESS specification:

)

FND_SCHEMA; -- end shape_data_quality_criteria_schema
(*
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8 Shape data quality inspection result

8.1 Introduction

The following EXPRESS declaration begins the shape_data_quality_inspection_result_schema and
identifies the necessary references.

F XPRESS specification:
)
SCHEMA SHAPE_DATA QUALITY_INSPECTION_RESULT_ SCHEMA;
REFERENCE FROM GEOMETRIC_MODEL_SCHEMA; -- 1SO 10303-42
REFERENCE FROM GEOMETRY_SCHEMA; -- 1SO 10303-42
REFERENCE FROM MEASURE_SCHEMA; -— 1SO 10303~41
REFERENCE FROM PRODUCT_DATA QUALITY_CRITERIA_SCHEMA; --(I1SO 10303-59
REFERENCE FROM PRODUCT_DATA QUALITY_INSPECTION_RESULT “\SECHEMA ;
-— 1SO 10303-59
REFERENCE FROM PRODUCT_DEFINITION_SCHEMA -- 156.410303-41

(product_definition);
REFERENCE FROM PRODUCT_PROPERTY_DEFINITION_SCHEMA
(product_definition_shape ,

characterized_product_definition); -- 1SO 10303-41
REFERENCE FROM PRODUCT_PROPERTY_REPRESENTATION_SCHEMA
(shape_representation, -- 1SO 10303-41

shape_representation_relationship,
shape_definition_representation);

REFERENCE FROM QUALIFIED_MEASURE_SCHEMA -- 1SO 10303-45
(qualified_representation’item,
value_qualifier,
type_qualifier ,
measure_representation_item);

REFERENCE FROMCREPRESENTATION_SCHEMA -- 1SO 10303-43
(founded_item_select,
founded/Zitem,
representation_item,
using’representations,
representation_relationship,
compound_representation_item,
value_representation_item,
set_representation_item);

REFERENCE FROM SHAPE_DATA QUALITY_CRITERIA_SCHEMA; -- 1SO 10303-59

REFERENCE FROM SUPPORT_RESOURCE_SCHEMA -- 1S0 10303-41
(bag_to_set);

REFERENCE FROM TOPOLOGY_SCHEMA; -- 1SO 10303-42

(*
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NOTE 1 The schemas referenced above can be found in the following parts of 1ISO 10303:

geometric_model_schema I1ISO 10303-42
geometry_schema 1SO 10303-42
measure_schema 1ISO 10303-41
product_data_quality_criteria_schema clause 5 of this part of 1ISO 10303
product_data_quality_inspection_result_schema clause 6 of this part of ISO 10303
product_definition_schema I1ISO 10303-41
prodtet—property—gefinition—scheme 1560-16363-4+
product_property_representation_schema ISO 10303-41
qualified_measure_schema ISO 10303-45
representation_schema ISO 10303-43
shape_data_quality_criteria_schema clause 7 of this part of 1ISO 10303
support_resource_schema 1SO 10303-41
topology_schema ISO 10303-42

NOTE 2 See annex D, Figure D.17 — D.23, for a graphical presentation of this schema.

8.2 Fundamental concepts and assumptions

This schema provides representation of inspection results of\three dimensional product shape datg
[uality. This schema is a specialization of product_data-quality inspection_result_schema defined
n clause 6 to the quality of three dimensional product.shape. Therefore, all the fundamental concepts
and assumptions described in 6.2 also apply.

As this schema deals with inspection result_of the quality of product shape data, a relationship i
bstablished between shape data_quality-linspection_result_representation that is a type of data_{
guality_inspection_result_representation defined in product_data_quality_inspection_result_{
schema and shape_representation representing the inspected product shape data by shape data A
guality_inspected_shape_andxresult_relationship.

(Geometric data newly e¢reated for representing inspection results, such as points where quality defect
was detected, shall be-created in the context of the inspected product shape data.

A shape_data-guality_inspection_criterion_report is a type of data quality_inspection A
Criterion_report (see clause 6.4.5) that represents a summary inspection result based on a specifid
shape data quality criterion. It specifies how many entities were inspected, and how many among then
were judged to have a quality defect as judged by this criterion. It also specifies a representative A
measured_value that is a typical measured_value resulting from the inspection, which may be usefu
to judge how serious the overall quality defect is.

A shape_data_quality_inspection_instance_report is a type of data quality_inspection_-
instance_report (see clause 6.4.6) that represents the most detailed inspection results for a specific
shape data quality criterion. Two or more instances will in general be inspected or reported as having a
quality defect. The concept corresponding to one inspected instance or pair of instances is
shape_data_quality_inspection_instance_report_item, a type of data_quality_inspection_-
instance_report_item (see clause 6.4.7). An instance of this entity is created for each instance
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inspected or pair of instances inspected, and it includes information concerning the shape element types
inspected and the corresponding measured values. If it is required to capture precisely where an extreme
measured value was detected, instance_report_item_with_extreme_instances shall be used. This is a
type of shape_data_quality_inspection_instance report_item that provides the required location
information.

NOTE The type of shape element to be measured and the type of shape element to represent the location of
quality defect are controlled by each subtype of shape_data_quality_criterion defined in shape_data_quality-
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penerated can be controlled by the attributes of data_quality_report_request defined in product data:
[uality_criteria_schema.

Users will specify thresholds to judge if a criterion is satisfied or not, which depends.on businesg
Situation. They may or may not specify the accuracy for controlling precision of numerical calculatior
Lsed in the measurement. But there are many cases that the information on the accuracy that is actually
bpplied by the measurement is useful to interpret an inspection result. For this purpose, representation of

h common accuracy applied to every measurement as well as the accuracy, applied to the measurement
Df a specific criterion is provided in this schema.

B8.2.1 Representation of location information for existing quality defect

This schema allows representation of precise location infermation for existing quality defects.

FXAMPLE A point_on_edge_curve can be used to répresent the location of a quality defect regarding the tes
bn ‘gap_between_edge_and_base_surface’ criterion:

NOTE In the example above, the detected.édge_curve should be reliably identified by all checking systems buf
the point information should be treated as a reference to approximate location.

B.3 Shape data quality inSpection result type definitions
8.3.1 measured value select

A measured dalue select allows selection of the type of measured value that shall be calculated by
PDQ-checking software based on the measurement requirement.

FXPRESS specification:

*)
TYPE measured_value_select = SELECT
(boolean_value,
measure_value,
plane_angle_and_ratio_pair,
plane_angle_and_length_pair);
END_TYPE;
(*
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8.3.2 boolean_value
Aboolean _value is used for selecting Boolean measured value.

EXPRESS specification:

*)
TYPE boolean_value = BOOLEAN;

END_TVDE -
=N T Ty

(*

8.3.3 location_of _extreme_value_select

A location_of_extreme_value_select allows selection of the type of location representing where the
pxtreme value is measured.

NOTE The extreme value may be the measured value that causes quality defect,Cor,the measured value that is
Close to the threshold though not within the specified range. The extreme value is represented by the attributg
measured_value of an entity extreme_instance referred from the instance_report_item_with_extreme_-
nstances.

- XPRESS specification:

)

TYPE location_of_extreme_value_select = SELECT
(inspected_shape_element_select,
b_spline_surface_knot_locator;
b_spline_curve_knot_locater,
b_spline_curve_segment,
b_spline_surface_strip,
b_spline_surface_patch,
composite_curve_transition_Jlocator,
rectangular_composite_surface_transition_locator,
boundary_curve” of _b_spline_or_rectangular_composite_surface,
oriented<edge,
face_hound,
point)on_edge_curve,
peint_on_face_surface,
subedge,
subface);

END_TYPE;
(*

8.3.4 inspected_shape_element_select

An inspected_shape_element_select allows selection of the shape element type to be inspected that is
clarified in each measurement requirement.
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EXPRESS specification:

*)
TYPE inspected_shape_element_select = SELECT
(edge_loop,
edge_curve,
face_surface,
curve,

curfoaca
STttt

vertex_point,
closed_or_open_shell_select,
b_spline_or_composite_curve_select,
b_spline_or_rectangular_composite_surface_select,
point,
connected_face_set,
manifold_solid_brep,
direction,
placement);

END_TYPE;

(*
8.3.5 closed_or_open_shell_select

A closed_or_open_shell_select allows selection of the type of topological dimensionality-2 shell eithel
Closed_shell or open_shell.

NOTE closed_shell and open_shell are defined\in topology_schema of 1SO 10303-42.

FXPRESS specification:

)
TYPE closed_or_open_shell_select = SELECT
(closed_shell,
open_shell);
END_TYPE;
(*

8.3.6 +>b_spline_or_composite_curve_select
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curve.

NOTE b_spline_curve and composite_curve are defined in geometry_schema of 1SO 10303-42.

EXPRESS specification:

*)
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TYPE b_spline_or_composite_curve_select = SELECT
(b_spline_curve,
composite_curve);

END_TYPE;

(*

8.3.7 b_spline_or_rectangular_composite_surface_select
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Fectangular_composite_surface.

NOTE b_spline_surface and rectangular_composite_surface are defined in geometry_schema-of 1SQ
10303-42.

- XPRESS specification:

)

TYPE b_spline_or_rectangular_composite_surface_select = SELECT
(b_spline_surface,
rectangular_composite_surface);

END_TYPE;

(*
8.3.8 u_or_v_parameter
An u_or_v_parameter allows selection of a parameter representing a surface.

- XPRESS specification:

)

TYPE u_or_v_parameter = ENUMERATION OF
(U_PARAMETER,
V_PARAMETER) ;

END_TYPE;

(*
B8.3.9 surfdace_boundary_type

Asurface_boundary_type allows selection of a surface parameter terminal.

EXPRESS specification:

*)
TYPE surface_boundary_type = ENUMERATION OF
(U_PARAMETER_MIN,
V_PARAMETER_MIN,
U_PARAMETER_MAX,
V_PARAMETER_MAX) ;
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END_TYPE;
-
8.4 shape data quality inspection result entity definitions
8.4.1 shape data_quality inspection_result_representation
A shape data_quality inspection_result_representation is a type of data quality inspection -

result_representation defined in product_data_quality_inspection_result_schema, and representg
pll the inspection results for an inspected product data against a set of shape data quality criteria.

FXPRESS specification:

)
ENTITY shape_data_quality_inspection_result_representation
SUBTYPE OF(data_quality_inspection_result_representation);
WHERE
WR1 : SIZEOF( QUERY( gq <* SELF\representation.items]|
"SHAPE_DATA_QUALITY_INSPECTIONCRESULT_SCHEMA.*" +
"SHAPE_DATA_QUALITY_INSPECTFON_RESULT*
IN TYPEOF(qQ))) > 0O;
WR2 : "GEOMETRY_SCHEMA.GEOMETRIC_REPRESENTATION_CONTEXT® IN
TYPEOF(SELF\representation.context_of_items);

WR3 : SIZEOF(USEDIN(SELF,
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. "+
"SHAPE_DATA_QUALITY_INSPECTED_SHAPE_AND_RESULT_RELATIONSHIP. "+
"REP_2%))>0;

END_ENTITY;
(*

Formal propositions:

WR1: At least onginstance of representation_item that belongs to a shape_ data quality A
nspection_result.tepresentation shall be of type shape_data_quality_inspection_result.

WR2: The-context of this entity shall be of type geometric_representation_context as defined in
peometrys schema of 1ISO 10303-42.

WR3: At least one instance of shape_data quality inspected shape and_result_relationship
associated with this entity shall exist.

8.4.2 shape_inspection_result_representation_with_accuracy
A shape_inspection_result_representation_with_accuracy is a type of shape data quality -

inspection_result_representation that has the information of common accuracy applied to all the
measurements.
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EXPRESS specification:

*)
ENTITY shape_inspection_result_representation_with_accuracy
SUBTYPE OF(shape_data_quality_inspection_result_representation);
applied_general_accuracy : SET [1:?] OF shape_measurement_accuracy;
END_ENTITY;

(*

Attribute definitions:

applied_general_accuracy: Common accuracy applied to all the measurements for (inspecting
specified product data against specified set of criteria.

NOTE For representing the accuracy applied to the measurement against a particular criterion, the attributg
applied_specific_accuracy associated by shape_inspection_criterion_reportaccuracy_association g
provided and it supersedes the accuracy defined by this entity if present.

B.4.3 shape_data_quality inspected_shape_and_result_relatiorship
A shape_data_quality_inspected_shape_and_result_relationship is a type of shape {
representation_relationship as defined in 1SO 10303-43%and it represents the relationship betweer
shape_data_quality_inspection_result_representation.<representing the inspection results and

shape_representation representing the inspection targét product shape data.

FXPRESS specification:

)
ENTITY shape_data_qualitylinspected_shape_and_result_relationship
SUBTYPE OF(shape_representation_relationship);
SELF\representation relationship.rep_1 : shape_representation;
SELF\representation_relationship.rep_2 :
shape_data_quality_inspection_result_representation;
WHERE
WR1 : SKZEOF(
usifg_product_definition_of _shape_representation(SELF.rep_1)
*
bag_to_set(inspected_product_definition(SELF.rep_2))
) > 0;

WR2 - SELE rep 1\rﬂprncnnfnfinn context of jtems :-=-

SELF.rep_2\representation.context_of_items;
END_ENTITY;

(*

Attribute definitions:

SELF\representation_relationship.rep_1: shape_representation representing the product shape data
inspected.
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SELF\representation_relationship.rep_2: shape_data_quality_inspection_result_representation
representing the result of data quality inspection for the product shape data represented by rep 1

attribute.

Formal propositions:

WR1: There shall be at least one common product_definition among those retrieved starting from the
attribute rep_2 and those where the shape_representation specified by the attribute rep_1 belongs.

NOTE  The relationship between shape_data_quality_inspection_result_representation and inspected
product_definition is captured by the two relationship entities defined in product data_guality -
fefinition_schema, namely, product_data_and_data_quality_relationship which relates product_definition
and data_quality_definition and data_quality_definition_representation which relates ~data_quality_-
pefinition and shape_data_quality_inspection_result_representation.

WR2: The context of shape_representation specified by the attribute rep.1 and the context of

Shape_data_quality_inspection_result_representation specified by thelattribute rep_2 shall bg
dentical.

B.4.4 shape_data_quality_inspection_result
A shape_data_quality_inspection_result is a type of -data_quality_inspection_result defined in
product_data_quality_inspection_result_schema and-represents the inspection result for a specifig

Criterion on shape data quality.

- XPRESS specification:

)
ENTITY shape_data_quality_inspection_result
SUBTYPE OF(data_quality_inspection_result);
WHERE
WR1 : "SHAPE_DATA_QUALITY_CRITERIA_SCHEMA. "+
"SHAPE_DATA_QUALITY_CRITERION® IN TYPEOF
(SELR\data_quality_inspection_result.criterion_inspected);
END_ENTITY;

(*

Formal propositions:

WRL1: The criterion specified by the attribute criterion_inspected against which the inspection is
performed shall be of type shape_data_quality_criterion.

8.4.5 shape data_quality_inspection_criterion_report
A shape_data_quality _inspection_criterion_report is a type of data quality inspection_-

criterion_report and represents summarized information on the result of inspection for a specific shape
data quality criterion.
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EXPRESS specification:

*)
ENTITY shape_data_quality_inspection_criterion_report
SUBTYPE OF(data_quality_inspection_criterion_report);
representative_measured_value : measured_value_select;
END_ENTITY;

(*

Attribute definitions:

Fepresentative_measured_value: measured_value_select for selecting a representative extteme valug
from among the measured values for the criterion.

B8.4.6 shape_inspection_result_accuracy_association

A shape_inspection_result_accuracy_association represents the relationship between shape_data-
| quality_inspection_result and the accuracy applied by the inspection.

- XPRESS specification:

)

ENTITY shape_inspection_result_accuracy.‘association;
applied_specific_accuracy : shape _.measurement_accuracy;
shape_data_quality_result : shape-data_quality_inspection_result;

END_ENTITY;

(*

Attribute definitions:

applied_specific_accuracy: shape_measurement_accuracy applied by the inspection specifically fof
the criterion.

NOTE 1 Applied.acCuracy that is not specific to the criterion but common to all the criteria inspected is provided
by the attribate-vapplied_general_accuracy of the entity shape_inspection_result_representation_-
with_accuracy.

NOXE\2™ If applied_general_accuracy is specified by the entity shape_inspection_result_representation_-
With)_accuracy and applied_specific_accuracy is also specified by the instantiation of this entity, then the latte
supersedes the former for the criterion.

shape_data_quality_result: shape_data_quality_inspection_result that represents the result of
inspection for the criterion.
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8.4.7 shape_data_quality_inspection_instance_report

A shape_data_quality_inspection_instance_report is a type of data_quality_inspection_instance-
_report and represents detailed inspection report of the product shape data for a specific criterion. It
contains a list of shape data_quality inspection_instance report _items, each representing
inspection result of an inspected shape element or a pair of shape elements.

EXPRESS specification:

)
ENTITY shape_data_quality_inspection_instance_report
SUBTYPE OF(data_qguality_inspection_instance_report);
SELF\data_quality_inspection_instance_report. inspected_instances :
LIST [1:?] OF shape_data_quality_inspection_instance_report_item;
END_ENTITY;
(*

Attribute definitions:

SELF\data_quality_inspection_instance_report.inspected_instapces: A list of shape data {
guality_inspection_instance_report_items.

NOTE Expected quantity and order of shape_data_quality.\inspection_instance_report_items in the list of

this attribute can be controlled by data_quality_report_request as defined in product_data_quality_criteria_-
schema.

B.4.8 shape_data_quality_inspection instance_report_item
A shape_data_quality inspection_instance_report_item is a type of data_quality_inspection_A
nstance_report_item and repfesents the detailed information obtained for each inspected element or 3

pair of elements of productshape data.

- XPRESS specificatien:

)
ENTITY shape_data_quality_inspection_instance_report_item
SUBTYPE OF(data_quality_inspection_instance_report_item);
inspected_elements : SET [1:?] OF inspected_shape_element_select;
measured_value : measured_value_select;
END_ENTITY;

(*

Attribute definitions:

inspected_elements: One or more inspected_shape_element_select that represent data types of the
shape elements inspected.
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measured_value: measured_value select that represents the measured value obtained by the
inspection.

NOTE The types of measured_value and inspected_elements are specified in each shape_data_quality_-
criterion entity defined in shape_data_quality_criteria_schema.

8.4.9 instance_report_item_with_extreme_instances
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| instance_report_item and has the information on pairs of extreme value and its location.

- XPRESS specification:

)
ENTITY instance_report_item_with_extreme_instances
SUBTYPE OF(shape_data_quality_inspection_instance_report_item);
extreme_instances : LIST [1:?] OF extreme_instance;
END_ENTITY;

(*

Attribute definitions:

bxtreme_instances: A list of extreme_instances that is apair of extreme value and its location detected
by the measurement. The extreme value is the measured value that causes quality defect, namely
satisfaction of the criterion concerned, or the meaSured value that is close to the threshold though the
Criterion is not satisfied.

B.4.10 extreme_instance

An extreme_instance represents.a pair of extreme measured value and related location information
Wwhere it was detected.

- XPRESS specification:

)
ENTITY extreme_instance;
locations_of _extreme_value :
SET [1:?] OF location_of_extreme_value_select;
measured_value : measured_value_select;
END _ENTITY;

(*

Attribute definitions:

locations_of extreme_value: One or more location_of extreme_value_select that represents the
location where the extreme value was detected.
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measured_value: measured_value select that represents the extreme value obtained by the
measurement.

EXAMPLE When a gap between edge and base surface is measured, locations_of_extreme_value includes two
points, one is a point on the edge and the other is a point on the base surface. The extreme value represented by the

measured_value is the distance between these two points.

NOTE Each shape_data_quality_criterion entity defined in shape_data_quality_criteria_schema has a rule
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8.4.11 point_on_edge_curve

A point_on_edge_curve is a type of point_on_curve as defined in ISO 10303-42 and,represents thg
ocation on the identified edge_curve where the extreme value was measured.

- XPRESS specification:

)
ENTITY point_on_edge_curve
SUBTYPE OF(point_on_curve);
basis_edge_curve : edge_curve;

DERIVE
SELF\point_on_curve.basis_curve :
curve := SELF.basis_edge_curve.edge geometry;
WHERE

WR1 : SIZEOF(
using_representations(SELE basis_edge_curve) *
relating_shape_representations_of _extreme_values(SELF))>0;
END_ENTITY;

(*

Attribute definitions:

basis_edge_curveredge_curve on which the measurement was performed.

SELF\point-0h_curve.basis_curve: curve that is the basis curve to which the parameter value of thg
ocation telates. This is derived from the edge_geometry of basis_edge curve.

Formal propositions:

WRL1: shape_representation that uses the edge curve specified in basis_edge curve of this entity
shall be the shape_representation of the product_definition that is related to shape_data_quality -
inspection_result_representation that has instance_report_item_with_extreme_instances
containing an instance of this entity as its location of extreme value.
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8.4.12 point_on_face surface

Apoint_on_face_surface is a type of point_on_surface as defined in ISO 10303-42 and represents the
location on the identified face_surface where the extreme value was measured.

EXPRESS specification:

*)
ENTILTV _nosnt on oo coerfoon
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SUBTYPE OF(point_on_surface);
basis_face_surface : face_surface;

DERIVE
SELF\point_on_surface.basis_surface :
surface := SELF.basis_face_surface.face_geometry;
WHERE

WR1 : SIZEOF(
using_representations(SELF._basis_face_surface) *
relating_shape_representations_of _extreme_values(SELF))>0;
END_ENTITY;

(*

Attribute definitions:

basis_face surface: face_surface on which the measurement was performed.

SEL F\point_on_surface.basis_surface: surface that is the basis surface to which the parameter valug
pf the location relates. This is derived from the face_geometry of basis_face surface.

Formal propositions:

WRL1: shape_representation that uses the face surface specified in basis_face - surface shall be thdg
shape_representation of the' product_definition that is related to shape_data_quality_inspection_
result_representation- \that has instance report _item_with_extreme_instances containing ar
nstance of this entity~as its location of extreme value.

B8.4.13 plane_angle_and_ratio_pair

A plane_angle_and_ratio_pair represents the measured value that consists of a plane_angle and g
Fatio of curvature radius change. This entity is used to represent the difference of curvature which
requires the difference between directions of principal vector as well as the difference of curvature
radius values. Let rl and r2 be curvature radii to be compared, ratio of curvature radius change is given
by (2|r1-r2])/(|r1|+|r2]).

EXPRESS specification:

*)

ENTITY plane_angle_and_ratio_pair
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SUBTYPE OF(founded_item);
plane_angle_value : plane_angle_measure;
ratio_value : ratio_measure;

END_ENTITY;

(*

Attribute definitions:

:Q.I IC_O.I IH:C_VG:UC: P:al IC_G.I IU:C_I Mcaocur T,
Fatio_value: ratio_measure, ratio of curvature radius change.
8.4.14 plane_angle_and_length_pair

A plane_angle_and_length_pair represents the measured value that consists of, a ptane_angle and 4
distance. This entity is used to represent the difference of two placements.

- XPRESS specification:

)
ENTITY plane_angle_and_length_pair
SUBTYPE OF(founded_item);
plane_angle_value : plane_angle_measuxg;
length_value : length_measure;
END_ENTITY;

(*

Attribute definitions:

plane_angle_value: plane_angle. measure.
ength_value: length_measuire.

B8.4.15 b _splinessurface knot_locator
A b_spline_surface_knot_locator represents a location by specifying an index of the knot array and g

direction.in the parametric space of the identified b_spline_surface. This entity is used to represent theg
ocation:where the extreme value was measured.

EXPRESS specification:

*)
ENTITY b_spline_surface_knot_locator
SUBTYPE OF(founded_item);
basis_surface : b_spline_surface;
knot_index - INTEGER;

©I1S0 2008-All rights reserved 207


https://standardsiso.com/api/?name=4c054474e0e04795c7b41665e1119706

ISO 10303-59:2008(E)

surface_parameter : u_or_v_parameter;
WHERE
WR1 : SIZEOF(
using_representations(SELF.basis_surface) *
relating_shape_representations_of_extreme_values(SELF))>0;
END_ENTITY;

(*

FANETICH SORT PP~ X SN TP
COMOUTC— U CroTTS,

basis_surface: b_spline_surface on which the measurement was performed.
knot_index: Index of the knot array of the basis_surface where the extreme value was measured.
surface_parameter: u_or_v_parameter where the knot_index corresponds.

Formal propositions:

WRL1: shape_representation that uses the b_spline_surface specified in basis_surface shall be thg
shape_representation of the product_definition that is related.to.shape_data_quality_inspection_
result_representation that has instance_report_item_with extreme_instances containing ar
nstance of this entity as its location of extreme value.

B.4.16 b_spline_surface_patch

A b_spline_surface_patch represents a location by specifying a patch with u, v knot indices on thg
dentified b_spline_surface. This entity is,used to represent where the extreme value was measured.

NOTE The b_spline_surface and knot\array are defined in geometry_schema of 1ISO 10303-42.

- XPRESS specification:

)
ENTITY b_spl#ne-surface_patch
SUBTYPE OF(founded_item);
basis.surface > b_spline_surface;
u_start_knot_index : INTEGER;
v.start_knot_index : INTEGER;

WHERE
WR1 - SIZEQE(

using_representations(SELF.basis_surface) *
relating_shape_representations_of_extreme_values(SELF))>0;
END_ENTITY;
(*

Attribute definitions:

basis_surface: b_spline_surface on which the measurement was performed.
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u_start_knot_index: start index of the surface patch in the knot array in u parameter of basis_surface
where the extreme value was measured.

v_start_knot_index: start index of the surface patch in the knot array in v parameter of basis_surface
where the extreme value was measured.

NOTE Ifthe u_start_knot_index isiand the v_start_knot_index is j, then it shall be understood that the portion
of the surface is represented where u parameter is larger than or equal to i-th knot and is smaller than or equal to

1+1-th Iznnt’ and.\ pammntnr is I:\rgnr than or nqunl fnj th knot and-is smaller than or nqlml to Ji-l-1 th knot

Formal propositions:

WR1: shape_representation that uses the b_spline_surface specified in basis_surface shall be theg
shape_representation of the product_definition that is related to shape_data_quality~inspection_
result_representation that has instance_report_item_with_extreme_instances- containing ar
nstance of this entity as its location of extreme value.

8.4.17 b _spline_curve_knot_locator
A b_spline_curve_knot_locator represents a location by specifying an index of the knot array of the
dentified b_spline_curve. This entity is used to represent the_location where the extreme value was
measured.

NOTE The b_spline_curve and knot array are defined in geometry_schema of 1SO 10303-42.

FXPRESS specification:

)
ENTITY b_spline_curve_knot locator
SUBTYPE OF(founded_item);
basis_curve : b_sphine_curve;
knot_index : INTEGER;
WHERE
WR1 : SIZEOR(
using\representations(SELF.basis_curve) *
relating_shape_representations_of _extreme_values(SELF))>0;
END_ENTHTY;

(*

ttribute definitions:

basis_curve: b_spline_curve on which the measurement was performed.

knot_index: start index of the segment in the knot array of the basis_curve where the extreme value
was measured.
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Formal propositions:

WR1: shape_representation that uses the b_spline_curve specified in basis_curve of shall be the
shape_representation of the product_definition that is related to shape_data_quality_inspection_-
result_representation that has instance_report_item_with_- extreme_instances containing an
instance of this entity as its location of extreme value.

8.4.18 b_spline_curve_segment

A b_spline_curve_segment represents a location by specifying a knot span of the identified
b_spline_curve where parameter is larger than or equal to (start_knot_index)th knot and less of egua
fo (start_knot_index+1)th knot. This entity is used to represent the location where the extreme’valug
was measured.

NOTE The b_spline_curve and knot array are defined in geometry_schema of 1SO 10303~42:

| XPRESS specification:

)
ENTITY b_spline_curve_segment
SUBTYPE OF(founded_item);

basis_curve : b_spline_curve;
start_knot _index : INTEGER;
WHERE

WR1 : SIZEOF(
using_representations(SELF.basSis_curve) *
relating_shape_representations_of_extreme_values(SELF))>0;
END_ENTITY;

(*

Attribute definitions:

basis_curve: b_spline_eurve on which the measurement was performed.
start_knot_indexé~the start index of the knot array of the basis_curve where the extreme value wag
measured. If thevstart_knot_index is i, then it shall be understood that portion of the curve i

represented where parameter is larger than i-th knot and smaller than i+1-th knot of the basis_curve.

Formalpropositions:

R1: shape_representation that uses the b_spline_curve specified In basis_curve shall be the
shape_representation of the product_definition that is related to shape_data_quality_inspection_-
result_representation that has instance_report_item_with_extreme_instances containing an
instance of this entity as its location of extreme value.

8.4.19 b _spline_surface_strip

A b_spline_surface_strip represents a location by specifying a surface strip of the identified
b_spline_surface. This entity is used to represent the location where the extreme value was measured.
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EXPRESS specification:

*)
ENTITY b_spline_surface_strip
SUBTYPE OF(founded_item);
basis_surface : b_spline_surface;
start_knot_index : INTEGER;
surface_parameter : u_or_v_parameter;
WHERE
WR1 : SIZEOF(
using_representations(SELF.basis_surface) *
relating_shape_representations_of_extreme_values(SELF))>0;
END_ENTITY;

(*

Attribute definitions:

basis_surface: b_spline_surface on which the measurement was performed.
start_knot_index: start index of the surface strip in the knot array;in/u or v parameter of basis_surfacg
Where the extreme value was measured. If the start_knot_index is i, then it shall be understood that
portion of the surface is represented where the u or v parameter specified by surface_parameter ig
arger than i-th knot and smaller than i+1-th knot of the basis_surface.

surface_parameter: u_or_v_parameter where-thg start_knot_index corresponds.

NOTE The b_spline_surface and knot array are-defined in geometry_schema of 1SO 10303-42.

Formal propositions:

WRL1: shape_representation that uses the b_spline_surface specified in basis_surface shall be thdg
shape_representation of the' product_definition that is related to shape_data_quality_inspection_
result_representation- \that has instance_report _item_with_extreme_instances containing ar
nstance of this entity~as its location of extreme value.

B8.4.20 cemposite_curve_transition_locator

A composite_curve_transition_locator represents a location by specifying an index of connecting
point between two segments in the identified composite_curve. This entity is used to represent thg
location where the extreme value was measured.

NOTE The composite_curve is defined in geometry_schema of 1SO 10303-42.

EXPRESS specification:

*)

ENTITY composite_curve_transition_locator
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SUBTYPE OF(founded_item);

basis_curve : composite_curve;
transition_index : INTEGER;
WHERE

WR1 : SIZEOF(
using_representations(SELF.basis_curve) *
relating_shape_representations_of _extreme_values(SELF))>0;
END_ENTITY;

x

Attribute definitions:

basis_curve: composite_curve on which the measurement was performed.
fransition_index: index of the connecting point of basis_curve where the extreme \value was measured
f transition_index is j, then it shall be understood that the connecting point between j-th segment and

+1-th segment is represented.

Formal propositions:

WRL1: shape_representation that uses the composite_curve. specified in basis_curve shall be thd
shape_representation of the product_definition that is rélated to shape_data_quality_inspection_
result_representation that has instance_report_item’ with_extreme_instances containing ar
nstance of this entity as its location of extreme value.

B.4.21 rectangular_composite_surface_transition_locator
A rectangular_composite_surface_transition_locator represents a location by specifying an index of
connecting segments between two ‘patches in the identified rectangular_composite_surface. Thig
bntity is used to represent the location where the extreme value was measured.

NOTE The rectangular_composite_curve is defined in geometry_schema of 1SO 10303-42.

- XPRESS specification:

)
ENTITY., pectangular_composite_surface_transition_locator
SUBTYPE OF(founded_item);
basis_surface : rectangular_composite_surface;
Sl |rfnr~n_p:\r:\mnfnr - 1 |_nr_\/_pn rnmnfnr;
u_transition_index : INTEGER;
v_transition_index : INTEGER;
WHERE
WR1 : SIZEOF(
using_representations(SELF.basis_surface) *
relating_shape_representations_of _extreme_values(SELF))>0;
END_ENTITY;

(*
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Attribute definitions:

basis_surface: rectangular_composite_surface on which the measurement was performed.
surface_parameter: u_or_v_parameter that indicates the boundary segment of the specified patch.

u_transition_index: index of the patches in u-direction of basis_surface where the extreme value was
measured.

—trarsition_mdexmdex of the patches i v=ditectionmof tasis_surface where theextreme vatue way
neasured.

NOTE If the u_transition_index is i and the v_transition_index is j and the surface_parameter is
lU_PARAMETER, then it shall be understood that the transition between segments[i][j] and segments[i+1][j] is
Fepresented. If the u_transition_index is i and the v_transition_index is j and the surface-parameter is
V_PARAMETER, then it shall be understood that the transition between segments][i][j] afd,segments[i][j+1] is
Fepresented.

Formal propositions:

WRL1: shape_representation that uses the rectangular_compasite surface specified in basis_{
surface shall be the shape_representation of the product_definition that is related to shape_data A
guality_inspection_result_representation that has instarice) report_item_with_extreme_instanceg
containing an instance of this entity as its location of extréme value.

B8.4.22 boundary_curve_of b spline_or_rectangular_composite_surface
A boundary_curve_of b spline_or_regtangular_composite_surface represents a location by
specifying a boundary of the parametric-space of the identified surface. The entity is used to represent

the location where the extreme value is measured.

- XPRESS specification:

)
ENTITY boundary curve_of b _spline_or_rectangular_composite_surface
SUBTYPE ,OF(¢founded_item);
basis\surface : b_spline_or_rectangular_composite_surface_select;
boundary_type : surface_boundary_type;
WHERE
WR1 : SIZEOF(
using_representations(SELCF-basis_surftace) >
relating_shape_representations_of _extreme_values(SELF))>0;
END_ENTITY;

(*

Attribute definitions:

basis_surface: b_spline_surface or rectangular_composite_surface on which the measurement was
performed.
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boundary_type: type of the boundary of the parametric space of basis_surface where the extreme
value was measured.

Formal propositions:

WRL1: The shape_representation that uses the b_spline_surface or rectangular_composite_surface
specified in basis_surface shall be the shape_representation of the product_definition that is related
to shape_data quality inspection_result_representation that has instance_report_item_-

= - H + P H £oplas s P | . £ " 1
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8.5 Shape data quality inspection result function definitions
B.5.1 relating_shape_representations_of extreme_values

The function relating_shape_representations_of extreme_values finds allshape_representationg
pn which inspection was performed and instance_report_item_with_extréme_instances was created
An instance of locations_of extreme_value_select is given as an input.argument of this function.

FEXPRESS specification:

)

FUNCTION relating_shape_representations_ofxextreme_values
(item:location_of_extreme_value_select)

- SET OF shape_representation;

LOCAL
results : SET OF shape_representation:=[];
exti : SET OF extreme_instance:=[];
ii_ei - SET OF
instance_report_item ‘with_extreme_instances:=[];
sdiir - SET OF
shape_data_quality_inspection_instance_report:=[];
sdqr - SET,OE

shape_data.quality_inspection_result_representation:=[];
sdisr \SET OF
shapei data_quality_ inspected_shape_and_result _relationship:=[];
END_LQCAL;
-- &Ind extreme_instances
exEl = exti +

haa 0o coftd LICCNOEINZ 34 m
ooyt SCT (oo TN e

"SHAPE_DATA_QUALITY_INSPECTION_RESULT SCHEMA." +
*EXTREME_INSTANCE. "+
"LOCATIONS_OF EXTREME_VALUE"));

-- Find instance_report_item with_extreme_instances
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REPEAT i := 1 TO HIINDEX (exti);
ii_ei = ii_ei +
bag_to_set( USEDIN(exti[i],
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.*® +
" INSTANCE_REPORT_ITEM_WITH_EXTREME_INSTANCES. "+

*EXTREME_INSTANCES™)) ;

END_REPEAT;
-F-nrl chana data cial sty pocnoction snctanco ranort
ThopPe Uttt ot ey i opP T T e oot e T o PO v
REPEAT i := 1 TO HIINDEX (ii_ei);
sdiir := sdiir +

bag_to_set( USEDIN(ii_ei[i],
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA.*® +
"SHAPE_DATA_QUALITY_INSPECTION_INSTANCE_REPORT. "+
" INSPECTED_INSTANCES™));
END_REPEAT;

-- find shape_data_quality_inspection_result_representation
REPEAT i := 1 TO HIINDEX (sdiir);
sdgr := sdgr +
QUERY(il<* bag_to_set( USEDIN(sdiir[i].inspection_result,
"REPRESENTATION_SCHEMA .REPRESENTATION. ITEMS ")) |
"SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA. " +
"SHAPE_DATA_ QUALITY_INSPECTION_RESULT“REPRESENTATION"
IN TYPEOF(il));
END_REPEAT;

-- Find shape_data_quality_inspected_shape_and_result_relationship
REPEAT i := 1 TO HIINDEX (sdqr);
sdisr := sdisr + bag to ‘set(USEDIN(sdqr[i],
"SHAPE_DATA_QUALKTY> INSPECTION_RESULT_SCHEMA.*® +
"SHAPE_DATA_QUALUTY_INSPECTED_SHAPE_AND_RESULT_RELATIONSHIP. "+
"REP_2%));
END_REPEAT;

-- find shape_representation

REPEAT. §':= 1 TO HIINDEX (sdisr);
results := results + sdisr[i].rep_1;

END, 'REPEAT;

RETURN (results);
END_FUNCTION;

(*

Argument definitions:

item: An instance of location_of extreme_value_select for which related shape_representations to
be found.
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results(Return): A SET containing all instances of shape_representation that are referenced by item
via extreme_instance, instance report_item_ with_extreme_instances, shape data_ quality -
inspection_instance_report, shape data_quality_inspection_result_representation and shape -
data_quality_inspected_shape_and_result_relationship.

8.5.2 using_product_definition_of _shape_representation

The function using_product_definition_of_shape_representation finds all the product_definition

H % oot +fied-ala P + +
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- XPRESS specification:

)
FUNCTION using_product_definition_of_shape_ representation
(item: shape_representation) : SET OF product_definition;
LOCAL

local_s_d_r: SET OF shape_definition_representation :E~[]:;
local_p_d: SET OF product_definition := [];
i : INTEGER;

END_LOCAL;

-- Find shape_definition_representations

local_s_d_r := QUERY(il<* bag_to_set (USEDIN (item,
"PRODUCT_PROPERTY_REPRESENTATION_SCHEMA< " +
"PROPERTY_DEFINITION_REPRESENTATIONZUSED_REPRESENTATION®))|
"PRODUCT_PROPERTY_REPRESENTATION_SCHEMA. "+
"SHAPE_DEFINITION_REPRESENTAT ION*

IN TYPEOF(il));

-- Find product_definition_shape and product_definitions
REPEAT i := 1 TO HIINDEX (local_s d r);
IF (("PRODUCT_PROPERTY_DEFINITION_SCHEMA.PRODUCT_DEFINITION_SHAPE" IN
TYPEOF (local_ s d_r[i].definition))
AND
("PRODUCT) DEFINITION_SCHEMA.PRODUCT_DEFINITION® IN TYPEOF
(local _s_d_r[i].definition.definition)))
THEN, bocal_p_d := local_p_d + local_s_d_r[i].definition.definition;
ELSE IF (("PRODUCT_PROPERTY_DEFINITION_SCHEMA_PROPERTY_DEFINITION" IN
TYPEOF (local_s_d_r[i]-.definition))
AND
("PRODUCT_DEFINITION_SCHEMA_PRODUCT_DEFINITION" IN TYPEOF
(local_s_d_r[i].definition.definition)))
THEN local_p_d := local_p_d + local_s d_r[i]-definition.definition;
END_IF;
END_IF;
END_REPEAT;
RETURN (local_p_d);
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END_FUNCTION;
(*

Argument definitions:

item: An instance of shape_representation whose corresponding product_definition instances are to
be sought.

1 A LlRot N A QT oot [T + £ Al P~ D¢ ST T thoot =+
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| XPRESS specification:

)
FND_SCHEMA; -- end shape_data_quality_inspection_result_schema

(*
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Annex A
(normative)

Short names of entities

Table A.1 provides the short names of entities specified in this part of ISO 10303. Requirements on the
use of short names are found in the implementation methods included in 1ISO 10303.

Table A.1 - Short names of entities

Entity data type names Short fames
abrupt_change_of_surface_normal ACOSN
b_spline_curve_knot_locator BSCKL
b_spline_curve_segment BSCS
b_spline_surface_knot_locator BSSKL
b_spline_surface_patch BSSP
b_spline_surface_strip BSSS
boundary_curve_of b_spline_or_rectangular_composite_surface BCOBSO
composite_curve_transition_locator CCTL
curve_with_excessive_segments CWES
curve_with_small_curvature_radius CWSCR
data_quality_assessment_measurement_association DQAMA
data_quality_assessment_specification DQAS
data_quality_criteria_representation DQCR
data_quality_criterion DTQLCR
data_quality_criterion_assessment_assgcCiation DQCAA
data_quality_criterion_measurement_association DQCMA
data_quality_definition DTQLDF
data_quality_definition_relafionship DQDR
data_quality_definition_representation_relationship DQDRR
data_quality_inspectigh—cCriterion_report DQICR
data_quality_inspgetion_criterion_report_item DQICRI
data_quality ifispection_instance_report DQIIR
data_quality»inspection_instance_report_item DQIIRI
data_quality_inspection_report DQIO
data ‘quality_inspection_result DQIR
data quality_inspection_result_representation DQIRR
data_quality_inspection_result_with_judgement DQIRWJ
data_quality_measurement_requirement DQMR
data_quality_report_measurement_association DQRMA
data_quality_report_request DQRR
detailed_report_request DTRPRQ
detailed_report_request_with_number_of data DRRWNO
disconnected face set DSFCST
discontinuous_geometry DSCGMT
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Table A.1 - (continued)

Entity data type names Short names
edge_with_excessive_segments EWES
entirely_narrow_face ENNRFC
entirely_narrow_solid ENNRSL
entirely_narrow_surface ENNRSR
erroneous_b_spline_curve_definition EBSCD
erroneous_b_spline_surface_definition EBSSD
erroneous_data ERRDT
erroneous_geometry ERRGMT
erroneous_manifold_solid_brep EMSB
erroneous_topology ERRTPL
erroneous_topology_and_geometry_relationship ETAGR
excessively _high_degree_curve EHDC
excessively _high_degree_surface EHDS
extreme_instance EXTINS
extreme_patch_width_variation EPWV
face_surface_with_excessive_patches_in_one_direction FSWEPI
free_edge FREDG
g1_discontinuity_between_adjacent_faces GDBAF
gl_discontinuous_curve G1DSCR
gl_discontinuous_surface G1DSSR
g2_discontinuity_between_adjacent_faces GDBO
g2_discontinuous_curve G2DSCR
g2_discontinuous_surface G2DSSR
gap_between_adjacent_edges_in_loop GBAEIL
gap_between_edge_and_base_surface GBEABS
gap_between_faces_related_to_an_edge GBFRTA
gap_between_pcurves_related)to_an_edge GBPRTA
gap_between_vertex_and\base surface GBVABS
gap_between_vertex~and_edge GBVAE
geometric_gap_inZtopology GGIT
geometry_with\local_irregularity GWLI
geometry_with_local_near_degeneracy GWLND
high_degree_axi_symmetric_surface HDASS
high \degree_conic HGDGCN
high" degree_linear_curve HDLC
high_degree_planar_surface HDPS
inapt_data INPDT
inapt_geometry INPGMT
inapt_manifold_solid_brep IMSB
inapt_topology INPTPL
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Table A.1 - (continued)

Entity data type names

Short names

inapt_topology_and_geometry_relationship

ITAGR

inconsistent_adjacent_face_normals IAFN
inconsistent_curve_transition_code ICTC
inconsistent_edge_and_curve_directions IEACD
inconsistent_face_and_closed_shell _normals IFACSN
INCONSIStENt_face_and_surface_normals TFASN
inconsistent_surface_transition_code ISTC
indistinct_curve_knots INCRKN
indistinct_surface_knots INSRKN
instance_report_item_with_extreme_instances IRIWEI
intersecting_connected_face_sets ICFS
intersecting_loops_in_face LIF
intersecting_shells_in_solid ISIS
multiply_defined_cartesian_points MDCP
multiply_defined_curves MLDFCR
multiply_defined_directions MLDFDR
multiply_defined_edges MLDFED
multiply_defined_faces MLDFFC
multiply_defined_geometry MLDFGM
multiply_defined_placements MLDFPL
multiply_defined_solids MLDFSL
multiply_defined_surfaces MLDFSR
multiply_defined_vertices MLDFVR
narrow_surface_patch NRSRPT
nearly _degenerate_geometry NRDGGM
nearly degenerate_surface_boundary NDSB
nearly_degenerate_surface_patch NDSP
non_manifold_at_edge NMAE
non_manifold at_vertex NMAV
non_smooth_geometry_transition_across_edge NSGTAE
open_closed_shell OPCLSH
open_edge sloop OPEDLP
over_usedvertex OVUSVR
overéomplex_geometry OVRO
avercomplex_topology_and_geometry_relationship OTAGR
OVerlapping_geometry OVRGMT
partly_overlapping_curves PROVCR
partly_overlapping_edges PROVED
partly_overlapping_faces PROVFC
partly_overlapping_solids PROVSL
partly_overlapping_surfaces PROVSR
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Table A.1 - (continued)

Entity data type names Short names
plane_angle_and_length_pair PAALP
plane_angle and_ratio_pair PAARP
point_on_edge curve POEC
point_on_face_surface POFS
product_data_and_data_quality_relationship PDADQR
rectangular_composIte_surface_transition_locator RCSTLC
self_intersecting_curve SLINCR
self_intersecting_geometry SLINGM
self_intersecting_loop SLINLP
self_intersecting_shell SLINSH
self_intersecting_surface SEINSR
shape_criteria_representation_with_accuracy SCRWA
shape_data_quality_assessment_by logical_test SDQABL
shape_data_quality_assessment_by numerical_test SDQABN
shape_data_quality_criteria_representation SDQCR
shape_data_quality_criterion SDQC
shape_data_quality_criterion_and_accuracy_association SDQCAA
shape_data_quality_inspected_shape_and_result_relationship SDQISA
shape_data_quality_inspection_criterion_report SDQICR
shape_data_quality_inspection_instance_report SDQIIR
shape_data_quality_inspection_instance_report_item SDQO
shape_data_quality_inspection_result SDQIR
shape_data_quality_inspection_result_représentation SDQIRR
shape_data_quality_lower_value_limit SDQLVL
shape_data_quality_upper_value_limit SDQUVL
shape_data_quality_value_limit SDQVL
shape_data_quality_value_range SDQVR
shape_inspection_result_accuracy_association SIRAA
shape_inspection_result_representation_with_accuracy SIRRWA
shape_measurement accuracy SHMSAC
shape_summary._request_with_representative_value SSRWRV
short_lengthxcurve SHLNCR
short_length_curve_segment SLCS
shortUlength_edge SHLNED
small_area face SMARFC
Small_area_suriace SMARSR
small_area_surface_patch SASP
small_volume_solid SMVLSL
software_for_data_quality_check SFDQC
solid_with_excessive_number_of voids SWENOV
solid_with_wrong_number_of_voids SWWNOV
steep_angle_between_adjacent_edges SABAE
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Table A.1 - (continued)

Entity data type names Short names
steep_angle_between_adjacent_faces SABAF
steep_geometry_transition_across_edge SGTAE
summary_report_request SMRPRQ
surface_with_excessive_patches_in_one_direction SWEPIO
surface_with_small_curvature_radius SWSCR
topology_related_to_mulfiply_defined_geomefry TRTMDG
topology_related_to_nearly_degenerate_geometry TRTNDG
topology_related_to_overlapping_geometry TRTOG
topology_related_to_self_intersecting_geometry TRTSIG
unused_patches UNSRTC
wrongly_oriented_void WRORVD
wrongly_placed_loop WRPLLP
wrongly_placed_void WRPLVD
zero_surface_normal ZRSRNR
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Annex B
(normative)

Information object registration

B.1 Document identification

To provide for unambiguous identification of an information object in an open system, the object
dentifier

{iso standard 10303 part(59) version(1)}

s assigned to this part of 1ISO 10303. The meaning of this value is defined in ISO/IEC)8824-1, and ig
fescribed in ISO 10303-1.

B.2 Schema identification
B.2.1 Identification of the schema product_data_quality_definition

To provide for unambiguous identification of the product."data_quality definition in an open
nformation system, the object identifier

{iso standard 10303 part(59) version(l) schema(l)
product-data-quality-definitionZschema(l)}

s assigned to the product_data_quality ~definition schema (see clause 4). The meaning of this value ig
pefined in ISO / IEC 8824-1, and is deseribed in 1ISO 10303-1.

B.2.2 Identification of the sechema product_data_quality_criteria

To provide for unambiguous identification of the product _data_quality_criteria in an opern
nformation system, the,object identifier

{iso standard 10303 part(59) version(l) schema(l)
produet~data-quality-criteria-schema(2)}

s assigned to the product_data_quality_criteria schema (see clause 5). The meaning of this value ig
fefined in 1ISO / IEC 8824-1, and is described in 1SO 10303-1.

B.2.3 Identification of the schema product_data_quality_inspection_result

To provide for unambiguous identification of the product_data_quality_inspection_result in an open
information system, the object identifier

{iso standard 10303 part(59) version(l) schema(l)
product-data-quality-inspection-result-schema(3)}
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is assigned to the product_data_quality_inspection_result schema (see clause 6). The meaning of this
value is defined in ISO / IEC 8824-1, and is described in 1SO 10303-1.

B.2.4 Identification of the schema shape_data_quality_criteria

To provide for unambiguous identification of the shape_data_quality criteria in an open information
system, the object identifier

[3co-ctandard 10202 nart(EON varcaonilN cohamaZ 1)
| o o—TroS e o

SoO—oTTH TS POy v e oo o Crreer <

shape-data-quality-criteria-schema(4)}

s assigned to the shape_data_quality_criteria schema (see clause 7). The meaning of this, value ig
fefined in 1ISO / IEC 8824-1, and is described in 1SO 10303-1.

B.2.5 Identification of the schema shape_data_quality_inspection_result

To provide for unambiguous identification of the shape_data_quality_inspection_result in an oper
nformation system, the object identifier

{iso standard 10303 part(59) version(l) schema(l)
shape-data-quality-inspection-result-schemna(5)}

s assigned to the shape_data_quality_inspection_result'schema (see clause 8). The meaning of thig
value is defined in ISO / IEC 8824-1, and is described in'1SO 10303-1.
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Annex C
(informative)

Computer interpretable listings

This annex provides a listing of the EXPRESS entity names and corresponding short names as specified
in this Part of 1SO 10303 without comments or other explanatory text. This annex is available in
computer-interpretable form and can be found at the following URLS:

Short names: <http://www.tcl184-sc4.org/Short_Names/>
EXPRESS: <http://www.tcl84-sc4.org/EXPRESS/>

f there is difficulty accessing these sites contact ISO Central Secretariat or contact the 4SO TC 184/SCA4
Secretariat directly at: sc4sec@tc184-sc4.org.

NOTE The information provided in computer-interpretable form at the above-URLs is informative. The
nformation that is contained in the body of this part of 1ISO 10303 is normative,
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Annex D
(informative)

EXPRESS-G diagrams

The diagrams in this annex correspond to the EXPRESS schemas specified in this part of 1ISO 10303.
The diagrams use the EXPRESS-G graphical notation for the EXPRESS language, EXPRESS-G is
defined in 1SO 10303-11:2004,Annex D.
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Figure D.1 - EXPRESS diagram of the product_data_quality_definition_schema
(1of1)
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Figure D.2 - EXPRESS diagram of the product_data_quality criteria_schema
(1ofl)
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Figure D.3 - EXPRESS diagram of the product_data_quality_inspection_result_schema
(1of1)
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Figure D.5 - EXPRESS diagram of the shape_data_quality_criteria_schema
(2 of 13)
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Figure D.6 - EXPRESS diagram of the shape_data_quality_criteria_schema
(30f13)
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Figure D.7 - EXPRESS diagram of the shape_data_quality criteria_schema
(4 of 13)

©I1S0 2008-All rights reserved

233


https://standardsiso.com/api/?name=4c054474e0e04795c7b41665e1119706

ISO 10303-59:2008(E)

(ABS)
51(2) S inapt_topology

1,3 shape_data_quality
assessment_by logical_test

(RT) assessment_specification

1
*non_manifold_at_vertex [Om—f—C  *gver_used_vertex

1,2 shape_data_quality_
assessment_by numerical_test

| (RT) assessment_specification

1,3 shape_data_quality_
assessment_by logical_test

| (RT) assessment_specification

1,3 shape_data_quality_
assessment_by logical_test

| (RT) assessment_specification

*non_manifold_at_edge (O

q *free_edge

(ABS)
inapt_geometry

1
6,1 discontinuous_geometry }

6,2 self_intersecting_geometry >-

7,1 nearly_degenerate_geonetry }

I¢

852’ geometry_with_local_irregularity

9,1 overlapping_geometry

YA YEYE

7,2 geometry_with_IocaI_near_degenerac;D-

Figure D.8<EXPRESS diagram of the shape_data_quality_criteria_schema
(5 0f 13)

g
{
¢

9,2 overcomplex_geometry

8,1 multiply_defined_geometry >

234

©ISO 2008-All rights reserved


https://standardsiso.com/api/?name=4c054474e0e04795c7b41665e1119706

ISO 10303-59:2008(E)

6,1(5) e - (ABY)
discontinuous_geometry

- 1 -
1,2 shape_data_quality_ 1,2 shape_data_quality_
assessment_by_numerical_test assessment_by numerical_test

| (RT) assessment_specification | (RT) assessment_specification

*g1_discontinuous_Curve Ot} *g2 _discontinuous_curve

| flat cunvature radius tolerance

4,1 length_measure

1,2 shape_data_gquality_ assessment_specification_2
assessment_by numerical_test -
1,2 shape_data_quality _ >

| (RT) assessment_specification assessment_by_numeriCa|_test
” - -
gl_discontinuous_ 5
surface 1,2 shape_data_quality_
assessment_by numerical_test

| (RT) assessment_specification

*g2_discontinuous_
surface

flat_curvattre_rddius_tolerance

4,1 lengthvmeasure

assessnient_specification_2

1,2 ‘shape_data_quality
assessment_by numerical_test

( > (ABS)
6.2(5) self Antersecting_geometry

1.3 shape_data_gquality_ ! 1,3 shape_data_quality
assessment_by_logical_test assessment_by _logical_test

| (RT) assessment=specification | (RT) assessment_specification
*self_intetsecting_curve O Q| *self_intersecting_surface
| arc_léngth_separation_factor geodesic_separation_factor |
O REAL O -
interference_tolerance interference_tolerance

4,1 length_measure

( 4,length_measure )

Figure D.9 - EXPRESS diagram of the shape_data_quality criteria_schema
(6 of 13)
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Figure D.10 - EXPRESS diagram of the shape_data_quality criteria_schema
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Figure D.11 - EXPRESS diagram of the shape_data_quality criteria_schema
(8 of 13)
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