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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 ISO
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-gaovernmental, in liaison with ISO_ also take part in the wark [SO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft Internationpl Standards
adopied by the technical committees are circulated to the member bodies fer<voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19123 was prepared by Technical Committee ISO/TC 211, Geographic information/Geomatigs.
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Introduction

Geographic phenomena fall into two broad categories — discrete and continuous. Discrete phenomena are
recognizable objects that have relatively well-defined boundaries or spatial extent. Examples include buildings,
streams and measurement stations. Continuous phenomena vary over space and have no specific extent.
Examples include temperature, soil composition and elevation. A value or description of a continuous

phenomenon

is only meaningful at a particular paosition in space (and possibly time) Temperatur,

, for

example, taK
locations.

These concgpts are not mutually exclusive. In fact, many components of the landscape nay be vi

alternatively
quality index|
collection of

and a set of jneasurements of crop yield through time.

Historically, ¢

raster data.

“Vector datd
characteristiq
primitives (p|
feature attrib|
provides a sq

“Raster data|
contains a s
usually asso
cells. Since
continuously
Specification
spatial positi
range. A cov

In this Intern
has a single

Just as the ¢

es on specific values only at defined locations, whether measured or interpolated frotn

as discrete or continuous. For example, a stream is a discrete entity, but its flowrate and
vary from one position to another. Similarly, a highway can be thought of,as a feature or
pbservations measuring accidents or traffic flow, and an agricultural field-is both a spatial ¢

eographic information has been treated in terms of two fundamentabtypes called vector dat

" deals with discrete phenomena, each of which is cohceived of as a feature. The s
s of a discrete real-world phenomenon are represented by a set of one or more geor
bints, curves, surfaces or solids). Other characteristics of the phenomenon are recorde
utes. Usually, a single feature is associated with a’single set of attribute values. ISO 19107
hema for describing features in terms of geomettic and topological primitives.

’, on the other hand, deals with real-world phenomena that vary continuously over spa
bt of values, each associated with one of\the elements in a regular array of points or cells
Ciated with a method for interpolating ¥alues at spatial positions between the points or with
this data structure is not the only,one that can be used to represent phenomena that
over space, this International Standard uses the term “coverage,” adopted from the Ab
of the Open GIS Consortium«l!; to refer to any data representation that assigns values dire
bn. A coverage is a function)from a spatial, temporal or spatiotemporal domain to an att
brage associates a position/within its domain to a record of values of defined data types.

value for each attribute type.

oncepts of discrete and continuous phenomena are not mutually exclusive, their represents

either a discifete feature or a coverage. A city may be viewed as a discrete feature that returns a single

as discrete f[a
for each attripute, such as its name, area and total population. The city feature may also be represented

tures.or coverages are not mutually exclusive. The same phenomenon may be represent

other

ewed
vater
as a
bject

h and

patial
netric
d as
2003

ce. It
L ltis
n the
vary
Stract
tly to
ibute

ational Standard,-coverage is a subtype of feature. A coverage is a feature that has miultiple
values for eqch attribute type,-where each direct position within the geometric representation of the fg

ature

tions
ed as
value

as a

coverage that returns values such as population density, land value or air quality index for each position in the

city.

A coverage, moreover, can be derived from a collection of discrete features with common attributes, the
values of the coverage at each position being the values of the attributes of the feature located at that position.
Conversely, a collection of discrete features can be derived from a coverage, each discrete feature being
composed of a set of positions associated with specified attribute values.

vi
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Geographic information — Schema for coverage geometry and
functions

1

This |International Standard defines a conceptual schema for the spatial characteristics o
Coverages support mapping from a spatial, temporal or spatiotemporal domain to feature att
wherg feature attribute types are common to all geographic positions within the domain. A covd
consists of a collection of direct positions in a coordinate space that may be defined in terms g

spati
irregy
numbk
and v
asso
the a

2
This
the in
class|

cope

| dimensions as well as a temporal dimension. Examples of coverages include rasters
lar networks, point coverages and polygon coverages. Coverages arecthe’prevailing data s
er of application areas, such as remote sensing, meteorology and mapping of bathymetry, ¢
egetation. This International Standard defines the relationship between the domain of a cov
Ciated attribute range. The characteristics of the spatial domain-are defined whereas the cha
tribute range are not part of this standard.

Conformance

f coverages.
fibute values
rage domain
f up to three
triangulated
ructures in a
levation, soill
brage and an
acteristics of

©I1SO

nternational Standard specifies interfaces for several types of coverage objects. In addition, it supports
terchange of coverage data independently of'those interfaces. Thus, it specifies two sets of fonformance
es: one for implementation of the interfaces, the other for the exchange of coverage ddta. Each set
inclugles one conformance class for each type.of coverage specified in this International Standard| (Table 1).
Table 1 — Conformance classes
Conformance class Subclause

Simple geverage interface A1

Discrete coverage interface A1.2

Thiessen polygon coverage interface A1.3

Quadrilateral grid coverage interface A14

Hexagonal grid coverage interface A.1.5

TIN coverage interface A.1.6

Segmented curve coverage interface A1Z

Discrete coverage interchange A.2.1

Thiessen polygon coverage interchange A22

Quadrilateral grid coverage interchange A23

Hexagonal grid coverage interchange A24

TIN coverage interchange A25

Segmented curve coverage interchange A.2.6
2005 — Al rights reserved 1
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In general, the interface conformance classes require implementation of all attributes, associations and
operations of relevant classes. This set includes a single conformance class (A.2.1) that supports a simple
interface for evaluation of any coverage type, but exposes none of the internal structure of the coverage. The
remainder of the set are conformance classes that support interfaces to specific coverage types that expose
additional information about the internal structure of the coverage.

The interchange conformance classes require only implementation of the attributes and associations of the
relevant classes.

The Abstract Test Suite in Annex A shows the implementation requirements necessary to conform to this
International Standard. Table 1 lists the subclauses of the Abstract Test Suite that apply for each conformance

class.

3 Norma

The followin
references,
document (in

ISO/TS 1910
ISO 19107:2
ISO 19108:2
ISO 19109:2
ISO 19111:2
ISO 19115:2

4 Terms

4.1

For the purpgses of this document, the following terms and definitions apply.

411
continuous
coverage th

NOTE Al
extent, it can &

Terms and definitions

tive references

g referenced documents are indispensable for the application of this dacument. For
bnly the edition cited applies. For undated references, the latest edition- of the refere
cluding any amendments) applies.

3:2005, Geographic information — Conceptual schema language
D03, Geographic information — Spatial schema

D02, Geographic information — Temporal schema

D05, Geographic information — Rules for application schema

D03, Geographic information — Spatial referencing by coordinates

D03, Geographic information — Metadata

definitions, abbreviated terms and notation

coverage

hough the domain of a continuous coverage is ordinarily bounded in terms of its spatial and/or ten
essubdivided into an infinite number of direct positions.

jated
nced

at returns different values for the same feature attribute at different direct positions within a
single spatidl object, temporal object or spatiotemporal object in its domain

hporal

4.1.2
convex hull
smallest con

vex set containing a given geometric object

[adapted from Dictionary of Computing:1996 [2]]

41.3
convex set

geometric set in which any direct position on the straight-line segment joining any two direct positions in

the geometr

ic set is also contained in the geometric set

[Dictionary of Computing:1996 [2]]

© I1SO 2005 — All rights reserved
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41.4
coordinate
one of a sequence of n numbers designating the position of a point in n-dimensional space

[1ISO 19111:2003]
41.5
coordinate dimension

number of measurements or axes needed to describe a position in a coordinate system

[1SO 19107:2003]

4.1.6
coorflinate reference system
coordinate system that is related to the real world by a datum

[1SO [19111:2003]

41.7
coverage
feature that acts as a function to return values from its range for any, direct position with|n its spatial,
temppral or spatiotemporal domain

EXAMPLE Examples include a raster image, polygon overlay or digital elevation matrix.

NOTH In other words, a coverage is a feature that has multiple values for each attribute type, whefre each direct
positipn within the geometric representation of the feature has a,single value for each attribute type.

4.1.8
coverage geometry
configuration of the domain of a coverage described in terms of coordinates

41.9
curve
1-dimensional geometric primitive, representing the continuous image of a line

[ISO [19107:2003]

NOTH The boundary of-a‘curve is the set of points at either end of the curve.
41.1p
Delapinay triangulation

network of trianglés such that the circle passing through the vertices of any triangle does not gontain, in its
interipr, the vertex of any other triangle

411
dire ition

position described by a single set of coordinates within a coordinate reference system

[ISO 19107:2003]

4112

discrete coverage

coverage that returns the same feature attribute values for every direct position within any single spatial
object, temporal object or spatiotemporal object in its domain

NOTE The domain of a discrete coverage consists of a finite set of spatial, temporal, or spatiotemporal objects.

© 1SO 2005 - All rights reserved 3
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4113
domain

well-defined set

[ISO/TS 19103]

NOTE

4.1.14
evaluation

Domains are used to define the domain and range of operators and functions.

(coverage) determination of the values of a coverage at a direct position within the domain of the coverage

4.1.15
feature
0 abstraction|

[1SO 19101]

4.1.16
feature attri
characteristid

[1SO 19101]
4117

function
rule that ass|

of real world phenomena

bute
of a feature

bciates each element from a domain (source or dom@ain of the function) to a unique elem

another domain (target, co-domain or range)

[ISO 19107:3

41.18

003]

geometric opject

spatial obje
[1SO 19107:2

41.19

Lt representing a geometric set

003]

geometric pEmitive

geometric o
[1ISO 19107:2
4.1.20

geometric s
set of direct

ject representing-a‘single, connected, homogeneous element of space

003]

pt
positions

ent in

[1SO 19107:2003]

41.21

geometry value object
object composed of a set of geometry value pairs

4.1.22

geometry value pair
ordered pair composed of a spatial object, a temporal object or a spatiotemporal object and a record of
feature attribute values

© I1SO 2005 — All rights reserved
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grid
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3

network composed of two or more sets of curves in which the members of each set intersect the members of
the other sets in an algorithmic way

NOTE The curves partition a space into grid cells.

4.1.24
grid point

point

4.1.2

inverse evaluation
(covgrage) selection of a set of objects from the domain of a coverage based on the feature att

asso

41.2
poin

0-dimensional geometric primitive, representing a position

[ISO

NOTH The boundary of a point is the empty set.

41.2
poin
cove

41.2

poly
cove

4.1.2

range
(covgrage) set of feature attribute,values associated by a function with the elements of the

cove

413

raster

usua
tube

NOTH A raster is a type of grid.

located at the intersection of two or more curves in a grid

p

Ciated with the objects

b

19107:2003]

7
coverage
rage that has a domain composed of points

B
on coverage
age that has a domain composed of polygons

D

rage
D

ly rectangular pattern of parallel scanning lines forming or corresponding to the display on 4

ibute values

domain of a

cathode ray

4.1.3(1

record

finite Lnamed-collectionof related-items (nhjnf\fc or \lnlnnc)
[1ISO 19107:2003]

NOTE Logically, a record is a set of pairs <name, item>.
4.1.32

rectified grid
grid for which there is an affine transformation between the grid coordinates and the coordinates of an
external coordinate reference system

NOTE

©I1SO

2005 — All rights reserved
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4.1.33

referenceable grid
grid associated with a transformation that can be used to convert grid coordinate values to values of

coordinates r

NOTE

4.1.34
solid

eferenced to an external coordinate reference system

If the coordinate reference system is related to the earth by a datum, the grid is a georeferenceable grid.

3-dimensional geometric primitive, representing the continuous image of a region of Euclidean 3-space

[ISO 19107:3

NOTE A
oriented, close

4.1.35
spatial obje
object used

[ISO 19107:3

4.1.36
spatiotempd

solid is realizable locally as a three-parameter set of direct positions. The boundary of a solidds the
d surfaces that comprise the limits of the solid.

Ct
for representing a spatial characteristic of a feature

003]

ral domain

(coverage) dpomain composed of spatiotemporal objects

NOTE TH
a collection of

4.1.37
spatiotempd
object repres

4.1.38
surface

e spatiotemporal domain of a continuous coverage consijstsof a set of direct positions defined in rela
spatiotemporal objects.

ral object
enting a set of direct positions in space and time

2-dimensiongl geometric primitive, locally-representing a continuous image of a region of a plane

[ISO 19107:3

NOTE TH
4.1.39
tessellation
partitioning g
partitioned

003]

e boundary of a surface“is the set of oriented, closed curves that delineate the limits of the surface.

f a space\into a set of conterminous subspaces having the same dimension as the space

NOTE A

teSsellation composed of congruent regular polygons or polyhedra is a regular tessellation. One com

set of

ion to

being

bosed

of regular, but non-congruent polygons or polyhedra is a semi-regular tessellation. Otherwise, the tessellation is irregular.

EXAMPLES
Standard.

4.1.40

Graphic examples of tessellations may be found in Figures 11, 13, 20 and 22 of this International

Thiessen polygon
polygon that encloses one of a set of points on a plane so as to include all direct positions that are closer to

that point tha

n to any other point in the set
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41.41

topological dimension
minimum number of free variables needed to distinguish nearby direct positions within a geometric object
from one another

[ISO

19107:2003]

4.1.42
triangulated irregular network
tessellation composed of triangles

4.1.43

vect
quan

NOTH
magn

r
ity having direction as well as magnitude

A directed line segment represents a vector if the length and direction of the line~segment ar
tude and direction of the vector. The term vector data refers to data that represents‘the spatial c

features as a set of directed line segments.

4.2
GIS
TIN

UML

4.3

The
Lang
Interr

Seve
ISO/T
class
defin
other

Abbreviated terms
Geographic Information System
Triangulated Irregular Network

Unified Modelling Language

Notation

conceptual schema specified in this International Standard is described using the Unifi
hage (UML) [4], following the guidance of 1SO/TS 19103. Annex B describes UML notation a
ational Standard.

ral model elements used in this schema are defined in other International Standards o
'C 211. By convention withindlSO/TC 211, names of UML classes, with the exception of ba
es, include a two-letter prefix that identifies the standard and the UML package in which
bd. UML classes defined\in’ this International Standard have the two-letter prefix of CV. Ta
standards and packages in which UML classes used in this International Standard have bee

Table 2 — Sources of externally defined UML classes

e equal to the
bnfiguration of

bd Modelling
5 used in this

eveloped by
sic data type
the class is
ble 2 lists the
n defined.

©I1SO

Prefix International Package
Standard
EX ISO 19115 Extent
GF ISO 19109 General Featiire Maodel
GM ISO 19107 Geometry
SC ISO 19111 Spatial Coordinates
™ ISO 19108 Temporal Schema
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5 Fundamental characteristics of coverages

5.1 The context for coverages

5.1.1 General

A coverage is a feature that associates positions within a bounded space (its domain) to feature attribute

values (its range). In other words, it is both a feature and a function. Examples include a raster ima
polygon overlay or a digital elevation matrix.

ge, a

A coverage rpay-represent a cingln feature or a set of features

5.1.2 Domain of a coverage

A coverage domain is a set of geometric objects described in terms of direct positions. It may)be extend
all of the difect positions within the convex hull of that set of geometric objects. The direct position
associated with a spatial or temporal coordinate reference system. Commonly used domains include

ed to
5 are
point

sets, grids,
may exhausfjvely partition the domain, and thereby form a tessellation such as a gridor a TIN. Point set
other sets of non-conterminous geometric objects do not form tessellations. Coverage subtypes m
defined in tefms of their domains.

Coverage domains differ in both the coordinate dimension of the space in which they exist and i
topological dimension of the geometric objects they contain. Clearly,.the geometric objects that make
domain canrfot have a topological dimension greater than the coordinate dimension of the domain. A dg
of coordinat¢ dimension 3 may be composed of points, curves; surfaces, or solids, while a doma
coordinate dimension 2 may be composed only of points, curves or surfaces. ISO 19107:2003 defir
number of deometric objects (subtypes of the UML class;;GM_Object) to be used for the descripti
features. Mgny of these geometric objects can be uséd to define domains for coverages. In addg
ISO 19108:2p02 defines TM_GeometricPrimitives that.may also be used to define domains of coverages

Generally, tHe geometric objects that make up_the’domain of a coverage are disjoint, but this Interna
Standard dogs allow a coverage domain to contain overlapping geometric objects.

5.1.3 The nfange of a coverage

llections of closed rectangles, and other collections of geometric objects. The geometric o}jects

and
y be

h the
up a
main
in of
es a
bn of
ition,

fional

The range dof a coverage is a set of feature attribute values. It may be either a finite or a transfinit¢ set.

Coverages gften model many associated functions sharing the same domain. Therefore, the value
represented ps a collection of fecords with a common schema.

EXAMPLE A coverage.might assign to each direct position in a county the temperature, pressure, humidity
wind velocity gt noon, today; at that point. The coverage maps every direct position in the county to a record of four fi

A feature attfibute'\walue may be of any data type. However, evaluation of a continuous coverage is u

set is

, and
elds.

sually

implemented bysinterpolation methods that can be applied only to numbers or vectors. Other data type

S are

almost alwaysassociated-withdiscrete toverages:

Given a record from the range of a coverage, inverse evaluation is the calculation and exposure of a set of
geometric objects associated with specific values of the attributes. Inverse evaluation may return many

geometric objects associated with a single feature attribute value.

EXAMPLE Inverse evaluation is used for the extraction of contours from an elevation coverage and the extraction of

classified regions in an image.
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Discrete and continuous coverages

Coverages are of two types. A discrete coverage has a domain that consists of a finite collection of geometric
objects and the direct positions contained in those geometric objects. A discrete coverage maps each
geometric object to a single record of feature attribute values. The geometric object and its associated record
form a geometry value pair. A discrete coverage is thus a discrete or step function as opposed to a continuous
coverage. Discrete functions can be explicitly enumerated as (input, output) pairs. A discrete coverage may be
represented as a collection of ordered pairs of independent and dependent variables. Each independent
variable is a geometric object and each dependent variable is a record of feature attribute values.

EXAMPLE

A coverage that maps a set of polygons to the soil type found within each polygon is an example of a

discrg

A co
conti

EXANM
Both
assod

A co
and
cove

EXAN
contin

More|
hull d
cove
basig
is da
addit
highe
geon
valug
direc

EXANMN
of thré

5.2

The
Figur
desc

tecoverage:

nuous coverage maps direct positions to value records.

PLE Consider a coverage that maps direct positions in San Diego County to their'temperature

iated with a discrete coverage that holds the temperature values observed at a set'of weather stations

tinuous coverage may consist of no more than a spatially bounded,¢but transfinite set of dir|
mathematical function that relates direct position to feature attribute value. This is called
age.

PLE A statistical trend surface that relates land value to ‘pesition relative to a city centre is ar]
uous coverage.

often, the domain of a continuous coverage consists of the direct positions in the union or
f a finite collection of geometric objects; it is specified by that collection. In most cases,
age is also associated with a discrete coverage that provides a set of control values to |
for evaluating the continuous coverage. Evaluation of the continuous coverage at other di
ne by interpolating between the geometry value pairs of the control set. This often d
onal geometric objects constructed from those in the control set; these additional objects a
r topological dimension than the control objects. In this International Standard, such objeg
etry value objects. A geometry-value object is a geometric object associated with a set
pairs that provide the contrel\for constructing the geometric object and for evaluating the
positions within the geometric object.

PLE Evaluation of\a triangulated irregular network involves interpolation of values within a triar]
be neighbouring pointwalue pairs.

The coverage’'schema

Coverage.'schema is organized into seven packages with the inter-package dependenci
e 1., The Coverage Core package is documented in this clause, and each of the other
ibed\n a separate clause as shown in Table 3.

htinuous coverage has a domain that consists of a set of direct positions in a caordingte space. A

pt noon today.

the domain and the range may take an infinite number of different values. Thiscontinuous covefjage would be

bct positions,
an analytical

example of a

n the convex
A continuous
e used as a

ct positions

le
pends upon

e typically of
ts are called
of geometry
coverage at

gle composed

es shown in
packages is
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1 1 1

<<Leaf>> <<Leaf>> <<Leaf>>

Quadrilateral Grid Coverage Core Segmented Curve

_____ <<Leaf>>
TIN

<<Leaf>>
Hexagonal Grid

——————————>

._______________>

1
_______ <<Leaf>>

<<Leaf>> Thiessen Polygon

A
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
I .
I |Discrete Coverages

RN ——

L

Figure 1 — Packages of the coverage schema

Table 3 — Documentation of coverage geometry packages

Package Clause
Coverage core 5
Discrete coverages 6
Thiessen polygon 7
Quadrilateral grid 8
Hexagonalgrid 9
TIN 10
Segmented curve 11

5.3 CV_Cpverage

5.3.1 Gendral

The class CY_Coverage (Figure 2) is an instance of the <<metaclass>> GF_FeatureType (ISO 19109), which
therefore regresents>a feature type. CV_Coverage shall support three attributes, five operations, and [three
associations

5.3.2 domainExtent

The attribute domainExtent[1..*]EX_Extent shall contain the extent of the domain of the coverage. The data
type EX_Extent is defined in ISO 19115:2003. Extents may be specified in space, time or space-time.

5.3.3 rangeType

The attribute rangeType: RecordType shall describe the range of the coverage. The data type RecordType is
defined in ISO/TS 19103. It consists of a list of attribute name/data type pairs. A simple list is the most
common form of rangeType, but RecordType can be used recursively to describe more complex structures.
The rangeType for a specific coverage shall be specified in an application schema.
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5.3.4 commonPointRule

The attribute commonPointRule: CV_CommonPointRule shall identify the procedure to be used for evaluating
the CV_Coverage at a position that falls either on a boundary between geometric objects or within the
boundaries of two or more overlapping geometric objects, where the geometric objects are either
CV_DomainObjects or CV_ValueObjects. The data type CV_CommonPointRule is defined in 5.6.

5.3.5 list

The operation list(): Set <CV_GeometryValuePair> shall return the dictionary of CV_GeometryValuePairs
(5.8) that contain the CV_DomainObjects in the domain of the CV_Coverage each paired with its record of

featufe atfribute values. Tn the case of an analyfical coverage, the operation shall refurn the empty set.
5.3.6] select
The ¢peration select (s: GM_Object, t: TM_Period): Set <CV_GeometryValuePair> shall accept § GM_Object

and 3 TM_Period as input and return the set of CV_GeometryValuePairs that contain CV_Domai

nObjects that

lie within that GM_Object and TM_Period. If s is null, the operation shall return all CV_GeomefryValuePairs

that |contain CV_DomainObjects within ¢. If the value of ¢ is null,Cthe operation shg
CV_GeometryValuePairs that contain CV_DomainObjects within s. In the, case of an analytical ¢
operation shall return the empty set.

5.3.7| find

The pperation find (p: DirectPosition, limit: Integer = 1): Sequence <CV_GeometryValuePair> s
DiregtPosition as input and return the sequence~6f CV_GeometryValuePairs that i

Il return all
overage, the

hall accept a
hcludes the
osition. The
pbntaining the
number of
ter limit. The

ihg if the last
gnce of other
, fhe operation

extent of the
r that contains

defined in ISO/TS 19103 If the dlrect posmon passed is not in the domain of the coverage then an error
message shall be generated. If the input DirectPosition falls within two or more geometric objects within the
domain, the operation shall return records of feature attribute values computed according to the value of the
attribute commonPointRule.

NOTE Normally, the operation will return a single record of feature attribute values.
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<<Abstract>>

SC_CRS
(from Spatial Referencing by Coordinates)

<<MetaClass>>

GF_FeatureType
(from General Feature Model)

+CRS | 1
Coordinate Reference System

A

I
<<instantiates>> :
|
1

<<Type>>
CV_Coverage

0." | +domainExtent [1..*] : EX_Extent
+rangeType : RecordType

+commonPointRule - CommonPointRule

+collection

Dgmain

< +list() : Set<CV_GeometryValuePair>
+select(s : GM_Object, t : TM_Period) : Set<CV_GeometryValuePair>

+find(p : DirectPosition, limit : Integer = 1) : Sequence<CV_GeometryValuePair
+evaluate(p : DirectPosition, list : Sequence<CharacterString>) : Record
+evaluatelnverse(v : Record) : Set<CV_DomainObject>

1.% +domainElement

<<Type>> |

CV_DomainObject

0

<> +collection
<<Type>> <<Types>>
CV_DiscreteCoverage CV_ContinuousCoverage R
(from Discrete Coverages) ange

SpatialComposition
0.*
+spatialElement

<<Type>>
GM_Object
(from Geometry root)

+temporalElement

TM_GeometricPrimitive
0..* (from Temporal Objects)

TempporalComposition

<<CodeList>>

CV_CommonPointRule
(from Segmented\Curve)

+average
+low
+high
+all
+start
+end

5.3.9 evalyatelnverse

The operatioh evaluatelnverse~w.-Record): Set <CV_DomainObject> shall accept a Record of feature att
values as ingut and return asset’of CV_DomainObjects. Normally, this will be the set of CV_DomainObje
the Domain that are assocCiated with values equal to those in the input Record. However, the operation
return other CV_DomainQbjects derived from those in the domain, as specified by the application schema.

EXAMPLE
associated with thexCV_GridPoints of a CV_GridCoverage.

Figure-2 — CV_Coverage

+rangeElement | 0..*

<<Type>>
CV_AttributeValues

+ values : Record

Thesevaluatelnverse operation could return a set of contours derived from the feature attribute

ibute
cts in
may

alues

5.3.10 Coordinate Reference System

The association Coordinate Reference System shall link the CV_Coverage to the coordinate reference system
to which the objects in its domain are referenced. The class SC_CRS is specified in 1ISO 19111:2003. The
multiplicity of the CRS role in the Coordinate Reference System association is one, so a coverage with the

same range but with its domain defined in a different coordinate reference system is a different coverage.

5.3.11 Domain

The association Domain shall link the CV_Coverage to the set of CV_DomainObjects in the domain.

12
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5.3.12 Range

The association Range shall link the CV_Coverage to the set of CV_AttributeValues in the range. The range
of a CV_Coverage shall be a homogeneous collection of records. That is, the range shall have a constant
dimension over the entire domain, and each field of the record shall provide a value of the same attribute type
over the entire domain.

NOTE This International Standard does not specify how the Domain and Range associations are to be implemented.
The relevant data may be generated in real time, it may be held in persistent local storage, or it may be electronically
accessible from remote locations.

5.4 €V—_DomainObject
5.4.1| General

CV_DomainObject represents an element of the domain of the CV_Coverage. It is an|aggregatipn of objects
that may include any combination of GM_Objects (ISO 19107:2003), TM_GeometricPrimitives (IO 10108), or

spatixl or temporal objects defined in other standards, such as the CV_GridPoint'defined in this|International
Standlard.

5.4.2| SpatialComposition

The I]ssociation SpatialComposition shall associate a CV_DomainObject to the set of GM_Objeqts of which it
is composed.

5.4.3] TemporalComposition

The | association TemporalComposition shall ~sassociate a CV_DomainObject to the set of
TM_GeometricPrimitives of which it is composed.

5.5 | CV_AttributeValues

5.5.1] General

CV_AttributeValues represents.an element from the range of the CV_Coverage.

5.5.2| values

The | attribute valdes~ is a Record containing one value for each attribute, as ppecified in
CV_Coverage.rangeType (5.3.3).

EXAMPLES A coverage with a single (scalar) value (such as elevation). A coverage with a series (array/tensor) of
values all défined in the same way (such as brightness values in different parts of the electromagnetic spectjum).

5.5.3Range

The association Range shall link the set of CV_AttributeValues to the CV_Coverage that has the set as its
range (5.3.12).

In the case of a discrete coverage, the multiplicity of CV_Coverage.rangeElement equals that of
CV_Coverage.domainElement. In other words, there is one instance of CV_AttributeValues for each instance
of CV_DomainObject. Usually, these are stored values that are accessed by the evaluate operation.

In the case of a continuous coverage, there is a transfinite number of instances of CV_AttributeValues for

each CV_DomainObject. A few instances may be stored as input for the evaluate operation, but most are
generated as needed by that operation.

© IS0 2005 - All rights reserved 13
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5.6 CV_CommonPointRule

CV_CommonPointRule is a list of codes that identify methods for handling cases where the DirectPosition
input to the evaluate operation falls within two or more of the geometric objects. The interpretation of these
rules differs between discrete and continuous coverages. In the case of a discrete coverage, each
CV_GeometryValuePair provides one value for each attribute. The rule is applied to the set of values
associated with the set of CV_GeometryValuePairs that contain the DirectPosition. In the case of a continuous
coverage, a value for each attribute shall be interpolated for each CV_ValueObject that contains the
DirectPosition. The rule shall then be applied to the set of interpolated values for each attribute. The codes
and their meanings are:

a) average—return-the-mean-of-the-feature-atiribuie-values;

b) low — usE the least of the feature attribute values;

¢) high — uge the greatest of the feature attribute values;

d) all —retyrn all the feature attribute values that can be determined for the input DirectPasition;
e) start — upe the startValue of the second CV_ValueSegment;

f) end — uge the endValue of the first CV_ValueSegment.

NOTE THe codes “start” and “end” apply only to segmented curve coverages.
5.7 CV_DjscreteCoverage

5.7.1 Gengdral

Figure 3 degcribes the principal subclasses of CV_Coverage. CV_DiscreteCoverage is the subclasg that
returns the spme record of feature attribute values for any'direct position within a single CV_DomainObiject in
its domain. Subclasses of CV_DiscreteCoverage are described in Clause 6.

5.7.2 locatp

The operation locate (p: DirectPosition).-Set <CV_GeometryValuePair> shall accept a DirectPosition as|input
and return tHe set of CV_GeometryValuePairs that include CV_DomainObjects containing the DirectPogition.
It shall return| a null value if the DireetPosition is not on any of the CV_DomainObjects within the domain of the
CV_DiscreteCoverage.

5.7.3 evalyate

The operatioh evaluaté (p: DirectPosition, list: Sequence <CharacterString>): Set <Record>, which is inhgrited
from CV_Coyeragesshall accept a DirectPosition as input, locate the CV_GeometryValuePairs that include
the CV_Domain@bjects that contain the DirectPosition, and return a set of records of feature attribute vglues.

Normally, thg ibput DirectPosition will fall within only one CV_GeometryValuePair, and the operation will feturn
the record ofmmmmmmmmmmpmmﬂéls on

the boundary between two CV_GeometryPairs, or within two or more overlapping CV_GeometryValuePairs,
the operation shall return a record of feature attribute values derived according to the value of the attribute
commonPointRule. 1t shall return a null value if the DirectPosition is not on any of the CV_DomainObjects
within the domain of the CV_DiscreteCoverage.

5.7.4 evaluatelnverse

The operation evaluatelnverse (v: Record): Set <CV_DomainObject>, which is inherited from CV_Coverage,
shall accept a Record of feature attribute values as input, locate the CV_GeometryValuePairs for which value
equals the input record, and return the set of CV_DomainObjects belonging to those CV_GeometryValuePairs.
It shall return a null value if none of the CV_GeometryValuePairs associated with the CV_DiscreteCoverage
has a value equal to the input Record.
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5.7.5 CoverageFunction

The association CoverageFunction shall link the CV_DiscreteCoverage to the set of CV_GeometryValuePairs
included in the coverage.

<<Type>>
CV_Coverage -
<<CodelList>>
ZF CV_InterpolationMethod
+ nearestneighbor
I + linear
Type Fquadratic
CV_DiscreteCoverage + cubic
(from Discrete Coverages) + bilinear
+ biquadratic
+ locate(p : DirectPosition) : Set<CV_GeometryValuePair> + bicubic
+ lostaréa
+collection | 0.." + barycentric
CoverageFunction
+element ||, 0..* <<TyRe>)

CV_ContipuousCoverage

+ interpolationType-*CV_InterpolationMethod

+ geometry : CV_DomainObject + interpolationParameterTypes[0..1] : Record
+ value : Record

CV_GeometryValuePair

v

+ locate(p ;-DirectPosition) : Set<CV_ValueObject

+controlValue | 1..* +collection | 0..*

CoverageFunction

1..* |, +element
0.*
Control <<Type>>
<> CV_ValueObject

+extension |+ geometry : CV_DomainObject
BI + intempolationParameters[0..1] : Recorg

|
|
|
|
|
|
|
|
|
|
|
|
|
L

geometry implements the association Domain in Figure 2
value implements the association Range in Figure 2

+ interpolate(p : DirectPosition) : Record

Figure 3 — CV_Coverage subclasses

5.8 | CV_GeometryValuePair

5.8.1| General

The ¢lass CV~GeometryValuePair describes an element of a set that defines the relationships [of a discrete
coverage. Each member of this class consists of two parts: a domain object from the domain of he coverage
to whichrit belongs and a record of feature attribute values from the range of the coverage to whigh it belongs.
CV_GeometryvaluePalrs may be generated I the execution of an evaluate operation, and need not be
persistent. CV_GeometryValuePair is subclassed (Clause 6) to restrict the pairing of a feature attribute value
record to a specific subtype of domain object.

5.8.2 geometry

The attribute geometry: CV_DomainObject shall hold the CV_DomainObject that is a member of this
CV_GeometryValuePair.

5.8.3 value

The attribute value: Record shall hold the record of feature attribute values associated with this
CV_DomainObject.
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5.8.4 CoverageFunction

The association CoverageFunction shall link this CV_GeometryValuePair with the CV_DiscreteCoverage of
which it is an element.

5.8.5 Control

The association Control is empty in the case of a discrete coverage. It is described in the context of
CV_ValueObject (5.10.5).

5.9 CV_ContinuousCoverage

5.9.1 Gengdral

CV_ContinugusCoverage is the subclass of CV_Coverage that returns a distinct record ofcfeature attfibute
values for anly direct position within its domain.

5.9.2 interpolationType

The attribute| interpolationType [0..1]: CV_InterpolationMethod shall be a code that identifies the interpojation
method that ghall be used to derive a feature attribute value at any direct position within the CV_ValueOpject.
is optional — no value is needed for an analytical coveragé. (ohe that maps direct positipn to
by using a mathematical function rather than by interpolatiof).

5.9.3 interpolationParameterTypes

Although mahny interpolation methods use only the values in_the coverage range as input to the interpojation
function, there are some methods that require ;additional parameters. The optional attfibute
interpolationParameterTypes specifies the types of parameters that are needed to support the interpolation
method identified by interpolationType. The data type RecordType is specified in ISO/TS 19103. I is a
dictionary of hames and data types.

5.9.4 locat

The operatign locate (p: DirectPosition):-Set <CV_ValueObject> shall accept a DirectPosition as inpuf and
return the set of CV_ValueObjects that contains this DirectPosition. It shall return a null value |f the
DirectPositioh is not in any of the.€\// ValueObijects within the domain of the CV_DiscreteCoverage.

5.9.5 seleqt

The operatign selectsinherited from CV_Coverage (5.3.6). In the case of CV_ContinuousCoveragg, the
CV_DomainQbjectscthat shall be returned are those belonging to the CV_GeometryValuePairs assogiated
with the CV_|Value\Objects of which the CV_ContinuousCoverage is composed.

5.9.6 evaluate

The operation evaluate (p: DirectPosition, list:Sequence <CharacterString>): Record, which is inherited from
CV_Coverage, shall accept a DirectPosition as input and return a record of feature attribute values for that
direct position. Most evaluation methods involve interpolation within or around a CV_ValueObject. Normally,
the input DirectPosition will fall within only one CV_ValueObject, and the operation will return a record of
feature attribute values interpolated within that CV_ValueObject. If the DirectPosition falls on the boundary
between two CV_ValueObijects, or within two or more overlapping CV_ValueObijects, the operation shall
return a record of feature attribute values derived according to the value of the attribute commonPointRule. It
shall return a null value if the DirectPosition is not on any CV_ValueObiject.
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5.9.7 evaluatelnverse

The operation evaluatelnverse (v: record): Set <CV_DomainObject>, which is inherited from CV_Coverage,
shall accept a Record of feature attribute values as input, locate the CV_GeometryValuePairs for which value
equals the input record, and return the set of CV_DomainObjects belonging to those CV_GeometryValuePairs.
Normally, the CV_DomainObijects that shall be returned are those belonging to the CV_GeometryValuePairs
associated with the CV_Value Objects of which the CV_ContinuousCoverage is composed. However, the
operation may return other CV_DomainObjects derived from those in the domain, as specified by the
application schema. The operation shall return a null value if none of the CV_GeometryValuePairs associated
with the CV_DiscreteCoverage has a value equal to the input Record.

weales v 4 - 1 o ) I 1
EXAMPEE The—evatuatetnverse—eperation—could—return—a—set-of-contours—derived—from—the—feature—attribute values

assodiated with the CV_GridPoints of a CV_GridCoverage.

5.9.8| CoverageFunction
The pssociation CoverageFunction shall link this CV_ContinuousCoverage to the set of CV_ValueObjects

used| to evaluate the coverage. This association is optional — an analyical coveragé needs no
CV_ValueObjects.

5.10| CV_ValueObiject

5.10.1 General

CV_VYalueObject provides a basis for interpolating feature attribute values within a CV_ContinudusCoverage.

CV_ValueObjects may be generated in the execution of an(évaluate operation, and need not be gersistent.

5.10.2 geometry

The attribute geometry: CV_DomainObject is.d_CV_DomainObject constructed from the CV_DgmainObjects
of thg CV_GeometryValuePairs that are linked.to this CV_ValueObject by the association Control

5.10.3 interpolationParameters
The pptional attribute interpolationParameters: Record shall hold the values of the parameter$ required to

execlite the interpolate operation, as specified by the interpolationParameterTypes |attribute of
CV_ContinuousCoverage.

5.10.14 interpolate

The pperation .interpolate (p: DirectPosition): Record shall accept a DirectPosition as input afpd return the
record of feature’attribute values computed for that DirectPosition.

5.10.F Control

The association Control shall link this CV_ValueObiject to the set of CV_GeometryValuePairs that provide the
basis for constructing the CV_ValueObject and for evaluating the CV_ContinuousCoverage at DirectPositions
within this CV_ValueObject.

5.10.6 CoverageFunction

The association CoverageFunction shall link this CV_ValueObject to the CV_ContinuousCoverage of which it
is an element.
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5.11 CV_InterpolationMethod

CV_lInterpolationMethod is a list of codes that identify interpolation methods that may be used for evaluating
continuous coverages. See Annex C for descriptions of specific interpolation methods.

5.12 Subclasses of CV_ContinuousCoverage

This International Standard specifies schemas for five subclasses of CV_ContinuousCoverage (Figure 4).
CV_ThiessenPolygonCoverage is specified in Clause 7, CV_ContinuousQuadrilateralGridCoverage is
specified in Clause 8, CV_HexagonalGridCoverage is specified in Clause 9, CV_TINCoverage is specified in
Clause 10, and CV_SegmentedCurveCoverage is specified in Clause 11.

<<Type>>
CV_ContinuousCoverage

i

<<Type>> <<Type>>
CV_ThiessenPolygonCoverage CV_TINCoverage
(fromThiessen Polygon) (from.TIN)
<<Type>> <<Type>>
CV_HexagonalGridCoverage CV_ContinueusQuadrilateralGridCoverage
(from Hexagonal Grid) (from Quadrilateral Grid)
<<Type>>

CD_SegmentedCurzeCoverage
(from Segmented Curve)

Figure 4 —Continuous coverages

6 Discrete coverages

6.1 Discrete coverage types

The domain pf a CV_~DiscreteCoverage consists of a collection of geometric objects. CV_DiscreteCovefages
are subclassgd on thexbasis of the type of geometric object in the spatial domain (Figure 5). Each subclgss of
CV_DiscreteCoverage is associated with a specific subclass of CV_GeometryValuePair. The subclasses of
both classeq dnherit the attributes and operations specified for the parent classes, and the assocjation
between the 'parent biabbcb, but-with-therestricttonsdescribed-betow:
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<<Type>>
CV_DiscreteCoverage

i

<<Type>>
CV_DiscretePointCoverage

<<Type>>

CV_DiscreteGridPointCoverage

<<Type>>
CV_DiscreteCurveCoverage

<<Type>>
CV_DiscreteSdrfaceCoverage

<<Type>>

CV_DiscreteSolidCoverage

Figure 5 ~Discrete coverage types

Becapuse the superclass is not abstraet, an instance of the superclass may consist of mixed types of
CV_GeometryValuePair.

6.2 | CV_DiscretePointCoverage

6.2.1| General

A discrete point coverage is characterized by a finite domain consisting of points. Generally, thg domain is a
set of irregularlydistributed points. However, the principal use of discrete point coverages is to prpvide a basis
for continuous:coverage functions, where the evaluation of the continuous coverage function is gccomplished
by inferpolation between the points of the discrete point coverage. Most interpolation algorithms fepend upon
a stri Jctured pattern of spatial relatlonshlps between the pomts This requires elther that the points in the

domain of the

continuous coverage be partitioned in a regular way in reIatlon to the pomts of the dlscrete point coverage.
Grid coverages (Clauses 8 and 9) employ the first method; Thiessen polygon (Clause 7) and TIN (Clause 10)
coverages employ the second.

EXAMPLE

© 1SO 2005 - All rights reserved

A set of hydrographic soundings is a discrete point coverage.
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<<Type>>

<

CV_DiscreteCoverage

<Type>> CV_DiscretePointCoverage

+ locate(p : DirectPosition) : Set<CV_PointValuePair>
+ find(p : DirectPosition, limit : Integer = 1) : Sequence<CV_PointValuePair>

+collection | 0..* . ) i
+ list() : Set<CV_PointValuePair>
0..* | +collection
CoverageFunction
CoverageFunction
+elempnt | 0..* 0. | +element
CV_GedmetryValuePair CV_PointValuePair

(from

(from Coverage Core)
+ geometry : GM_Point

Coverage Core)

6.2.2
CV_Discrete

find, and
CV_Geomet

6.3 CV P

CV_PointVal
geometry att

6.4 CV_D
6.4.1 Gengdral
The domain

with records

Inhelfited associations and operations

Inhellited associations and operations

Figure 6 — CV_DiscretePointCoverage

PointCoverage (Figure 6) inherits the association CoverageFunction and the operations /q
list from CV_DiscreteCoverage (5.7), withc\the restriction that the assod
yValuePairs and those returned by the operations\shall be limited to CV_PointValuePairs.

bintValuePair

uePair is the subtype of CV_GeometryValuePair that has a GM_Point as the value
ibute.

iscreteGridPointCoverage

bf a CV_DiscreteGridPointCoverage (Figure 7) is a set of CV_GridPoints (8.5) that are assoq
pf feature attribute values through a CV_GridValuesMatrix (8.14).

GridRointCoverage (Figure 7) inherits the association CoverageFunction and the opers

cate,
iated

pf its

iated

tions

6.4.2
CV _Discrete
locate, fina

and list, from CV_DiscreteCoverage, with the restriction that the assod

iated

CV_GeometryValuePairs and those returned by the operations shall be limited to CV_GridPointValuePairs.
The association CoverageFunction is shown as derived in this case because the elements may be generated
from the CV_GridValuesMatrix through the association PointFunction. The inherited operations evaluate and
evaluatelnverse use CV_GridValuesMatrix to assign values to the CV_GeometryValuePairs.

20
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«<Type>>
CV_DiscreteCoverage <1

+collection | 0..*
<<Type>>
CV_DiscreteGridPointCoverage
+ locate(p : DirectPosition) : Set<CV_GridPointValuePair>
+ find(p : DirectPosition, limit : Integer = 1) : Sequence<CV_GridPointValuePair>
CoverageFunction + list() : Set<CV_GridPointValuePair>
+ point(g : CV_GridCoordinates) : CV_GridPointValuePair
Q Q
0..* | +collection 0..1 | +evaluator
/CoverageFunction PointFunclion
+element | 0. 0..* | +element 1 | +valueAssignment
. CV_GridPointValuePair <<Type>>
CV_GeometryValuePair yp
(_from Coverrgge Core) % (from Coverage Core) CV_GridVaIUeSMatriX
+ point : CV_GridPoint (from Quadrilateral Grid)

Figure 7 — CV_DiscreteGridPointCoverage

6.4.3| point
The ¢peration point (g: CV_GridCoordinates): CV_GridPointValuePair shall accept a grid coordihate as input

and @ise data from the associated CV. GridValuesMatrix to construct and return the CV_GridPgintValuePair
assogtiated with that grid position,

6.4.4) PointFunction

The association PointEunction shall link the CV_DiscreteGridPointCoverage to the CV_GridValliesMatrix for
which it is an evaluator.

6.5 | CV_GridPointValuePair

CV_GridRointValuePair is the subtype of CV_GeometryValuePair that has a GM_GridPoint as the value of its
geometty attribute.

6.6 CV_DiscreteCurveCoverage

6.6.1 General

A discrete curve coverage is characterized by a finite spatial domain consisting of curves. Often the curves
represent features such as roads, railroads or streams. They may be elements of a network.

EXAMPLE A coverage that assigns a route number, a name, a pavement width and a pavement material type to
each segment of a road system.
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6.6.2 Inherited operations and associations

CV_DiscreteCurveCoverage (Figure 8) inherits the association CoverageFunction and the operations locate,
find, list, evaluate and evaluateinverse from CV_DiscreteCoverage, with the restriction that the associated
CV_GeometryValuePairs and those returned by the operations shall be limited to CV_CurveValuePairs.

<<Type>>
CV_DiscreteCurveCoverage

<«<Type>>
CV_DiscreteCoverage <

+ locate(p : DirectPosition) : Set<CV_CurveValuePair>
+ find(p : DirectPosition) : CV_CurveValuePair>
+TisT() : Sef<CV_CurveValuePair>

+collection | 0..*

0..* | +collection
CoverageFunction
CoverageFunction
+element [ 0..* 1.7 | +element

CV_CurveValuePair
(from Coverage Core)

+ geometry : GM_Curve

Q

V_GeometryValuePair
(from Coverage Core) <}

Figure 8 — CV_DiscreteCurveCoverage

6.7 CV_CurveValuePair

CV_CurveVdluePair is the subtype of CV_GeometryValuePair that has a GM_Curve as the value pf its
geometry attfibute.

6.8 CV_DjscreteSurfaceCoverage

6.8.1 Gendral

A discrete syrface coverage is a\coverage whose domain consists of a collection of surfaces. In most cases,
the surfaces|that constitute(thé”domain of a coverage are mutually exclusive and exhaustively partition the
extent of thg coverage. Surfaces or their boundaries may be of any shape. The boundaries of comppnent
surfaces oftgn correspond to natural phenomena and are highly irregular.

EXAMPLE A coverage that represents soil types typically has a spatial domain composed of surfaces with irregular
boundaries.

Any set of polygons can be used as a spatial domain for a discrete surface coverage. Spatial domains
composed of congruent polygons are very common. Often, these domains are composed of congruent
rectangles or regular hexagons. The geometry of such a tessellation may be described in terms of a
quadrilateral grid (8.2) or a hexagonal grid (9.1). The spatial domain of a discrete surface coverage may also
consist of the triangles that compose a TIN (10.7), or the polygons of a Thiessen polygon network (7.1).
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«<Types>> +collection +element

~ CV_GeometryValuePair
CV_DiscreteCoverage 0.

N 0.* (from Coverage Core)

CoverageFunction

% T

<<Type>>
CV_DiscreteSurfaceCoverage
+collection
+ locate(p : DirectPosition) : Set<CV_SurfaceValuePair> 0.*  CoverageFunction
+ find(p : DirectPosition) : CV_SurfaceValuePair>
+ list() : Set<CV_SurfaceValuePair>
0..* ||, +element
0.1 +discreteTIN +discreteThiessen 0.1 -
CV_SurfaceValugPair
(from-Covérage Gore)
TIN Base ThiessenBase + gedmetry : GM_Burface
L

0.1 [ +triangleSource 0.1 +polygonSource

|
I
I
| |
' I
! |
: <<Type>> I <<Type>>
I CV_TINCoverage : CV_ThiessenPolygofnCoverage
: (from TIN) | (from Thiessefh/Polygon)
! |
! |
I
L - {discreteTIN.element.geometry = iy {discretéThiessen.element.geometry =
triangleSource.controlValue.geometry} polygohSourceValue.controlValue.geometry}

Figure 9 — CV_DiscreteSurfaceCoverage

6.8.2| Inherited operations and associations
CV_DiscreteSurfaceCoverage (Figure 9) inherits the association CoverageFunction and the operations locate,

find, ist, evaluate, and evaluateliverse from CV_DiscreteCoverage, with the restriction that the associated
CV_GeometryValuePairs and those returned by the operations shall be limited to CV_SurfaceValpePairs.

6.8.3] TINBase

The @ssociation TINBase may be used to link a CV_DiscreteSurfaceCoverage to a CV_TINCovgrage (10.2).
The gonstraint

discreteTIN.element.geometry = triangleSource.controlValue.geometry

requifes-that the spatial domain of the CV_DiscreteSurfaceCoverage be composed of the triangles belonging
to the CV_TiNCoverage:

6.8.4 ThiessenBase

The association ThiessenBase may be wused to link a CV_DiscreteSurfaceCoverage to a
CV_ThiessenPolygonCoverage (7.2). The constraint

discreteThiessen.element.geometry = polygonSource.controlValue.geometry

requires that the spatial domain of the CV_DiscreteSurfaceCoverage be composed of the polygons belonging
to the CV_ThiessenPolygonCoverage.
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6.9 CV_SurfaceValuePair

CV_SurfaceValuePair is the subtype of CV_GeometryValuePair that has a GM_Surface as the value of its
geometry attribute.

6.10 CV_DiscreteSolidCoverage

6.10.1 General

A discrete solid coverage is a coverage whose domain consists of a collection of solids. Solids or their
boundaries may be of any shape Generally the solids that constitute the domain of a coverage are mutually

exclusive an@l exhaustively partition the extent of the coverage, but this is not required.

EXAMPLE Buildings in an urban area could be represented as a set of unconnected GM_Solids eachwith attrjbutes
such as buildifg name, address, floor space and number of occupants.

As in the cése of surfaces (5.8), the spatial domain of a discrete solid coverage may be a regular or
semiregular [essellation of the extent of the coverage. The tessellation can be defined in terms of a fhree-
dimensional grid, where the set of grid cells is the spatial domain of the coverage.

<<Type>>
CV_DiscreteSolidCoverage

<«<Type>>
CV_DiscreteCoverage <

+ locate(p : DirectPosition) : Set<€V_CurveValuePair>
Q 0..* + find(p : DirectPosition) : CV_SolidValuePair>

+follection
+ list() : Set<CV_SolidValuéPair>
0..* | +collection
CoverageFunction
CoverageFunction
+element | 0..* 0." | +element
a CV_SolidValuePair

V_GeometryValuePair
o <]

f
(from Coverage Core) (from Coverage Core)

+ geometry : GM_Solid

Figure 10 — CV_DiscreteSolidCoverage

6.10.2 Inherited operations and associations

CV_DiscreteBolidCoverage (Figure 10) inherits the association CoverageFunction and the operations lacate,
find, list, evaluate and evaluatelnverse from CV_DiscreteCoverage, with the restriction that the associated
CV_GeometryValuePairs and those returned by the operations shall be limited to CV_SolidValuePairs.

6.11 CV_SolidValuePair

CV_SolidValuePair is the subtype of CV_GeometryValuePair that has a GM_Solid as the value of its
geometry attribute.
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7 Thiessen polygon coverage

7.1 Thiessen polygon networks

A finite collection of points on a plane determines a partition of the plane into a collection of polygons equal in
number to the collection of points. A Thiessen polygon is generated from one of a defining set of points by
forming the set of direct positions that are closer to that point than to any other point in the defining set. The
specific point is called the centre of the resulting polygon. The boundaries between neighbouring polygons are
the perpendicular bisectors of the lines between their respective centres. Each polygon shares each of its
edges with exactly one other polygon. Each polygon contains exactly one point from the defining set.
Thiessen polygons are also known as Voronoi Diagrams or Proximal Sets.

+

(3.21) (20,22)

Figure 11 — An example of a Thiessen polygon network with (x,y) coordinates

A Thiessen polygon network (Eigure 11) is a tessellation of a two-dimensional space using Thiesgen Polygons.
A Thlessen polygon netwofk)provides a structure that supports interpolation of feature attributg values from
the pplygon centres to direct positions within the polygons.

EXAMPLE Figure\11 shows a collection of points with their (x,y) coordinates, the perpendicular bisectprs of the lines
that would be drawn between them, and the resultant polygons.

7.2 | CV_ThiessenPolygonCoverage

7.2.1L_General

A CV_ThiessenPolygonCoverage (Figure 12) evaluates a coverage at direct positions within a Thiessen
polygon network constructed from a set of discrete point value pairs. Evaluation is based on interpolation
between the centres of the CV_ThiessenValuePolygons surrounding the input position.

7.2.2 clipArea

The attribute clipArea: GM_Surface shall describe the extent of the CV_ThiessenPolygonNetwork. Its
boundary determines the boundaries of the outermost polygons in the network, which would otherwise be
unbounded.
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7.2.3 interpolationType

The inherited attribute interpolationType: CV _InterpolationMethod = “lost area” shall identify the interpolation
method to be used in evaluating the coverage. The most common interpolation methods are “lost area” (C.9)
and “nearest neighbour” (C.2). Lost area interpolation can return a different Record of feature attribute values
for each direct position within a CV_ThiessenValuePolygon. On the other hand, nearest neighbour
interpolation will return for any direct position within a CV_ThiessenValuePolygon the Record associated with
the CV_PointValuePair at the centre of the CV_ThiessenPolygon. In other words, a
CV_ThiessenPolygonCoverage that uses nearest neighbour interpolation acts like a discrete surface
coverage.

7.2.4 locatp

The operption locate (p: DirectPosition): CV_ThiessenValuePolygon is inherited from
CV_ContinugusCoverage with the restriction that it shall return a CV_ThiesenValuePolygon. It;shall acdept a
DirectPositioh as input and return the CV_ThiessenValuePolygon that contains that DirectPosition.

<<Type>>
«Types>> CV_ThiessenPolygonCoverage
CV| ContinuousCoverage |« }——— + clipArea : GM_Surface
from Coverage Core) + interpolationType : CV_InterpolationMethod = "lost area”
0.* | +collection + locate(p : DirectPosition) : CV_ThiessenValuePolygon
+collection | 0..*
CoverageFunction
_____________________________________ CoverageFunction
1..* | +element +element | 0..%
< Type>> ' <<Type>>
CV_ValueObject <] CV_ThiessenValuePolygon
from Coverage Core) + geometry : GM_Polygon

0..* | +extension
+extension | 0..*

—————————————————————————————————————— Control

1..* | +controlValue R
+controlValue | 1..

CV_GeometryValuePair ] ]
(from Coverage Core) CV_PointValuePair

(from Coverage Core)

+

geometry;<CV * DomainObject <1
value: Record

+ geometry : GM_Point

+

Figure 12 — CV_ThiessenPolygonCoverage

7.2.5 evaluate

The operation evaluate (p: DirectPosition, list: Sequence <CharacterString>): Record is inherited from
CV_Coverage. Evaluation of a CV_ThiessenPolygonCoverage involves two steps. The first is to locate the
CV_ThiessenValuePolygon that contains the input DirectPosition; the second is to interpolate the feature
attribute values at the DirectPosition from the CV_PointValuePairs at the centres of the surrounding
CV_ThiessenValuePolygons.
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7.2.6 CoverageFunction

The association  CoverageFunction shall link this CV_ThiessenPolygonCoverage to the
CV_ThiessenValuePolygons of which it is composed.

7.3 CV_ThiessenValuePolygon

7.3.1 General

CV_ThiessenValuePolygon is a subclass of CV_ValueObject. Individual CV_ThiessenValuePolygons may be
generated during the evaluation of a CV_ThiessenPolygonCoverage, and need not be persistent.

7.3.2| geometry

The Jattribute geometry:GM_Polygon shall hold the geometry of the Thiessen polygon cenptred on the
CV_PRointValuePair identified by the association Control.

7.3.3] Control

The association Control shall link this CV_ThiessenValuePolygon to the €V_PointValuePair at its|centre.

8 Quadrilateral grid coverages

8.1 | General

Grid poverages employ a systematic tessellation of the domain. The principal advantage of such|tessellations
is that they support a sequential enumeration of the elements of the domain, which makes datg storage and
access more efficient. The tessellation may représent how the data were acquired or how they wgre computed
in a hodel. The domain of a grid coverage-is_a set of grid points, including their convex hull in the case of a
contipuous grid coverage.

8.2 | Quadrilateral grid geometry

8.2.1| General

A grig is a network composed of two or more sets of curves in which the members of each set|intersect the
mempers of the other sets in a systematic way. The curves are called grid lines; the points gt which they
intergect are grid points, and the interstices between the grid lines are grid cells.

The most common case is the one in which the curves are straight lines, and there is one set of|grid lines for
each|dimension of the grid space. In this case, the grid cells are parallelograms or parallelepipeds. In its own
coordinate system, such a grid is a network composed of two or more sets of equally spaced p4drallel lines in
which_the members of each set intersect the members of the other sets at right angles (Figure 13). It has a set
of axes equal in number to the dimension of the grid. It has one set of grid lines parallel to each axis. The size
of the grid is described by a sequence of integers, in which each integer is a count of the number of lines
parallel to one of the axes. There are grid points at all grid line intersections. The axes of the grid provide a
basis for defining grid coordinates, which are measured along the axes away from their origin, which is
distinguished by having coordinate values of 0. Grid coordinates of grid points are integer numbers. The axes
need to be identified to support sequencing rules for associating feature attribute value records to the grid
points.
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Figure 13 — Example — A 7 x 7 two-dimensional orthogonal grid

e dimensions (axes) of a 2-dimensional grid are often called row and column.

be defined in terms of an external coordinate reference system,.This requires addi
hbout the location of the grid’s origin within the external coordinaie’ reference systen
the grid axes, and a measure of the spacing between the grid lines. If the spacing is un

ctified grid. If, in addition, the external coordinate reference-system is related to the earth
rid is a georectified grid. The grid lines of a rectified grid*need not meet at right angleg
een the grid lines is constant along each axis, but need hot be the same on every axis
nt is that the transformation of grid coordinates te coordinates of the external coorg
stem is an affine transformation.

e word rectified implies a transformation from an (mage space to another coordinate reference sy
s of this form are often defined initially in an earth-based coordinate system and used as a ba
from sources other than imagery.

e internal grid coordinate system is an _inistance of an engineering coordinate reference system as spd
2003. Its datum is a set of one or morée_ground control points.
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by a
; the
The
inate

stem.
is for

bcified

Key
XY,z
ViV,

0 grid

28

axes to determine 3-space
offset vectors

origin

Figure 14 — Geometry of a rectified grid
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EXAMPLE Figure 14 shows a two-dimensional grid in the 3-space determined by the axes X, Y, and Z. The grid
origin is at O. There are two offset vectors labelled V, and V, which specify the orientation of the grid axes and the
spacing between the grid lines. The coordinates of the grid points are of the form: O +aV, + bV,

When the relationship between a grid and an external coordinate reference system is not adequate to specify
it in terms of an origin, an orientation and spacing in that coordinate reference system, it may still be possible
to transform the grid coordinates into coordinates in the coordinate reference system. This transformation
need not be in analytic form; it may be a table, relating the grid points to coordinates in the external coordinate
reference system. Such a grid is classified as a referenceable grid. If the external coordinate reference system
is related to the earth by a datum, the grid is a georeferenceable grid. A referenceable grid is associated with
information that allows the location of all points in the grid to be determined in the coordinate reference system,
but the location of the points is not directly available from the grid coordinates, as opposed to a rectified grid
wherg the location of the points in the coordinate reference system is derivable from the properties of the grid
itself] The transformation produced by the information associated with a referenceable grid will pfoduce a grid
as sgen in the coordinate reference system, but the grid lines of that grid need not be straight dr orthogonal,
and the grid cells may be of different shapes and sizes.

8.2.2| Cell structures

The ferm “grid cell” refers to two concepts: one important from the perspective'of data collection gnd portrayal,
the other important from the perspective of grid coverage evaluation. The ambiguity of this term fis a common
causeg of positioning error in evaluating or portraying grid coverages.

The feature attribute values associated with a grid point represent'characteristics of the real wofld measured

or oljserved within a small space surrounding a sample point.répresented by the grid point. Tlhe grid lines
conngecting these points form a set of grid cells. A common simplifying assumption is that the sample space is
equally divided among the sample points, so that the sample spaces are represented by a secorld set of cells
congfuent to the first, but offset so that each has a grid{point at its centre. Evaluation of a grig coverage is
basefl on interpolation between grid points, i.e. withinia grid cell bounded by the grid lines tha{ connect the
grid points that represent the sample points.
C D
c d
U
X
a b
A B
Key
a, b, cd grid-points
A B,C,D cells (bounded by dotted lines)
U grid cell (bounded by solid lines)
X direct position within the grid cell
Figure 15 — Grid cell structures
EXAMPLE In Figure 15, the intersections of the solid lines represent a set of grid points (a, b, c, d) that correspond

to a set of sample points. The dotted lines bound the cells (A, B, C, D) that represent the sample spaces associated with
these grid points. In this example, the sample spaces are offset grid cells, although they need not be. Evaluation at any
direct position X within the grid cell U (bounded by the solid lines) will be based on interpolation from a, b, ¢ and d (and
possibly involve additional grid points outside the cell).
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In this International Standard, the term grid cell refers to the cell bounded by the grid lines that connect the
grid points. The term sample space refers to the observed or measured space surrounding a sample point.
The term footprint refers to a representation of a sample space in the context of some coordinate reference

system.

In dealing with gridded data, e.g. for processing or portrayal, it is often assumed that the size and shape of the
sample spaces are a simple function of the spatial distribution of the sample points, and that the grid cells and

the sample cells are congruent.

In fact, the size and shape of the sample space are determined by the method used to measure or calculate
the attribute value. In the simplest case, the sample space is the sample point. It is often a disc, a sphere, or a
hypersphere surrounding the sample point. In the case of sensed data, the size and shape of the sample

space is als¢ a function of the sensor model and its position relative to the sample point, and may be
complex. Adjacent sample spaces may be coterminous or they may overlap or underlap.

In addition tp affecting the size and shape of the sample space, the measurement technique vaffect
applicability pf the observed or measured value to the sample space. It is often assumed that'the rec

quite

5 the
brded

value represents the mean value for the sample space. In fact, elements of the sample: space maly not

contribute urfiformly to the result, so that it is better conceived as a weighted average where the weightin
function of ppsition within the sample space. Interpolation methods may be designed_specifically to dea
characteristi¢s of the sample space.

Transformatipn (e.g. rectification) between grid coordinates and an external coordinate reference systen
distort the representation of the sample space in a way that causes interpolation errors.

8.3 CV_gGrid

8.3.1 Gengdral

The class C\{_Grid (Figure 16) contains the geometric charac¢teristics of a quadrilateral grid.

<<Type>>
CV_Grid <<DataType>>
CV_GridEnvelope

+ dimension : Integer

j is a
with

may

+ axisNames : Sequence<CharacterString> + low : CV_GridCoordinates
+ extent : CV_GridEnvelope + high : CV_GridCoordinates
1 +framework +framework | 1
<<Type>>
<<Type>> GM_Point
) CV_DomainObject (from Geometric primitive)
EvalugtionStructure (fromCoverage Core) o
A Organization +groundPoint | 0..1
Reference
+cell [1..* 1..* | +intersection 0..1 | +qridPoint
<<DataType>> <<DataType>>
i CV_GridPoint
CV_GridCell _Griaroin +center
+ gridCoord : CV_GridCoordinates
1..% | +cell
4..n | +corner
Location SampleSpace
+footprint | 0..*
<<DataType>>
CV_GridCoordinates CV_FootPrint
+ coordValues : Sequence<Integer> + geometry : GM_Object

Figure 16 — CV_Grid
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dimension

The attribute dimension: Integer shall identify the dimensionality of the grid.

8.3.3

axisNames

The attribute axisNames: Sequence <CharacterString> shall list the names of the grid axes.

8.3.4

The

extent

ptional attribute extent: CV_ GridEnvelope shall specify the limits of a section of the grid

8.3.5

The
interg

8.3.6

Organization

hssociation Organization shall link the CV_Grid to the set of CV_GridPointscthat are Ig
ections of the grid lines.

EvaluationStructure

The association EvaluationStructure shall link the CV_Grid to the set of-CV_GridCells delineate

lines

8.3.7

CV_(
CV_H
coorg
CV_(
grid ¢

CV_(

The
insta

8.4

8.4.1

CV_(
oppo

8.41

Subclasses

brid has three subclasses (Figure 17), which lie in¢two partitions. The Positioning parti

cated at the

d by the grid

lion includes

RectifiedGrid (7.9) and CV_ReferenceableGrid (8:10), which contain information that relates the grid

inates to an external coordinate reference system. The Valuation partitic
bridValuesMatrix (8.14), which contains informiation for assigning values from the range tg
oints.

brid is not an abstract class: an instance of CV_Grid need not be an instance of any of its

n includes
each of the

subclasses.

bartitions indicate that an instance of-the subclass CV_GridValuesMatrix may be, at the sagme time, an

hce of either the subclass CV_RectifiedGrid or of the subclass CV_ReferenceableGrid.
CV_GridEnvelope

General

bridEnvelope (Figure 16) is a data type that provides the grid coordinate values for the
sed corners-ofithe CV_Grid. It has two attributes, low and high.

1 low

diametrically

The

ptribute low: CV_GridCoordinate shall be the minimal coordinate values for all grid poin

ts within the

CV_GridValuesMatrix.

8.41.2 high

The attribute high: CV_GridCoordinate shall be the maximal coordinate values for all grid points within the
CV_GridValuesMatrix.

8.5

8.5.1

CV_GridPoint

General

CV_GridPoint is the class that represents the intersections of the grid lines.
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8.5.2 gridCoord

The attribute gridCoord: CV_GridCoordinate holds the set of grid coordinates that specifies the location of the
CV_GridPoint within the CV_Grid.

8.5.3 Orga

The associat

nization

ion Organization shall link the CV_GridPoint to the CV_Grid of which it is an element.

8.5.4 Location

The associat
multiplicity af
In a quadrilat

8.5.5 Refe

The associat
coordinate re

8.5.6 SampleSpace

The associa
space in an
association §

8.6 CV_G

8.6.1

CV_GridCoo

8.6.2 coordValues

The attribute
The ordering
The value of
specific axis.

8.7 CV_G

8.71

Gengdral

Gengdral

ion Location shall link the CV_GridPoint to the set of CV_GridCells for which it is a cornern
the CV_GridPoint end of the association has no upper bound, to allow for grids of any-dinie
eral grid, the multiplicity of corner equals 29, where 9 is the value of CV_Grid.dimensioh-

ence

ference system.

ion SampleSpace may link the CV_GridPoint to the CV_Footprint that represents the sz
external coordinate reference system associated with the CV_GridPoint. The multiplicity (
ampleSpace allows for multiple external coordinate reference systems for CV_Footprint.

ridCoordinate

rdinate is a data type for holding the gfid coordinates of a CV_GridPoint.

coordValues: Sequence( <lnteger> shall hold one integer value for each dimension of the
of these coordinate yalues shall be the same as that of the elements of CV_Grid.axisN3

ridCell

A CV_GridC
the intersecti

8.7.2 Loca

The associat

The
nsion.

on Reference may link the CV_GridPoint to the GM_Point that is its representation in an exfernal

mple
f the

grid.
mes.

a single coordinate(shall be the number of offsets from the origin of the grid in the directiof of a

ons of the grid lines that bound it.
tion

ion Location shall link the CV_GridCell to the set of CV_GridPoints at its corners.

8.7.3 EvaluationStructure

ihts at

The association EvaluationStructure shall link the CV_GridCell to the CV_Grid of which it is a component.

32
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8.8 CV_Footprint

8.8.1 General

A CV_Footprint is the sample space of a grid in an external coordinate reference system.

8.8.2 geometry

The attribute geometry: GM_Object shall describe the geometry of the CV_Footprint within the coordinate

reference system identified by GM_Object.CRS (ISO 19107:2003).

8.8.3] SampleSpace

The association SampleSpace shall link the CV_Footprint to the CV_GridPoint to which it.corresppnds.

{dimension <= <<Type>>
origin.CRS.theSC _CoordinateSystem.dimension} CV Grid
{offsetVectors->size=dimension} + dimension : Integer

+ axisNames : Sequence<CharacterString>
{offsetVectors->forAll( dimension = + extent : CV_GridEnvelope
self.origin.CRS the SC_CoordinateSystem.dimension)}

|

|

| Z% Z%

: Valuation
I

]

I
Positioning |
1
<<Type>> <<Type>>
CV_RectifiedGrid CV_GridValuesMatrix
+ origin : DirectPosition Positioning + values : Sequencee<Record>
+ offsetVectors : Sequence<Vector> + sequencingRule : CV_SequerjceRule
+ coordConv(g : CV_GridCoordinate) : DireatPosition + startSequence : CV_GridCoordinates
+invCoordConv(p : DirectPosition) : CV_GridCoordinate

CoordinateReferenceSystem <<Type>>
CV_ReferenceableGrid
+rs +grid
+ coordTransform(g : CV_GridCoordinate) : DirectPosition
<<Abstraet>> + invCoordTransform(p : DirectyPosition) : CV_GridCoordinate
SC_CRS
(from SpatigbReferencing
by‘Coprdinates)

Figure 17 — CV_Grid subclasses

8.9 CV_RectifiedGrid

8.9.1 General

A rectified grid shall be defined by an origin in an external coordinate reference system, and a set of offset
vectors that specify the direction and distance between the grid lines within that external coordinate reference

system (Figure 14).

The class CV_RectifiedGrid (Figure 17) contains the additional geometric characteristics of a rectified grid.
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8.9.2 origin

The attribute origin: DirectPosition is a direct position that shall locate the origin of the rectified grid in an
external coordinate reference system. That coordinate reference system is identified through the association
Coordinate Reference System (specified in 1ISO 19107:2003) between DirectPosition and the class SC_CRS
specified in ISO 19111:2003.

8.9.3 offsetVectors

The attribute offsetVectors: Sequence <Vector> shall be a sequence of offset vectors that determine the grid
spacing in each direction. The vectors are defined in terms of the external coordinate reference system. The
data type VeEtor is specified in ISO/TS 19103.

8.9.4 coor¢iConv
The operatiop coordConv (g: CV_GridCoordinate): DirectPosition shall accept a CV_GridCeotdinate as|input

and return a| DirectPosition. The operation uses the values of the attributes origin and“offsetVectors in an
affine transfdrmation. It is a coordinate conversion operation as defined by ISO 19111;2003.

8.9.5 invCoordConv
The operatign invCoordConv (p: DirectPosition): CV_GridCoordinate shall~accept a DirectPosition as |input
and return the CV_GridCoordinate of the nearest CV_GridPoint. Thé /operation uses the values df the

attributes origin and offsetVectors in an affine transformation. It is ja\.coordinate conversion operation as
defined by I90 19111:2003.

8.9.6 Constraints

a) {dimensjon <= origin.CRS.theSC_CoordinateSystem:dimension} The dimension of the grid shall bg less
than or [equal to the dimension of the coordinatéreference system identified through the Coordinate
Referenge System association of the GM_Pointthat is the origin.

b) {offsetVectors — size = dimension} The number of offset vectors shall equal the dimension of the grjd.

c) {offsetVectors->forAll(dimension = self:origin.CRS.theSC_CoordinateSystem.dimension)} The dimephsion
of the offset vectors shall equal the dimension of the coordinate reference system, even if an offset yector
is aligned with an axis of the extérnal coordinate system.

8.10 CV_RpgferenceableGrid

8.10.1 Gengdral

CV_ReferengeableGrid shall support two operations, coordTransform and invCoordTransform.

8.10.1.1 coordTransform

The operation coordTransform (g: CV_GridCoordinate): DirectPosition shall accept a CV_GridCoordinate as
input and return a DirectPosition in the coordinate reference system identified through the association
Coordinate Reference System (8.10.2). This is a coordinate transformation operation as defined by
ISO 19111:2003.

8.10.1.2 invCoordTransform

The operation invCoordConv (p: DirectPosition): CV_GridCoordinate shall accept a DirectPosition in the
coordinate reference system identified through the association Coordinate Reference System (8.10.2) as input
and return the CV_GridCoordinate of the nearest CV_GridPoint. This is a coordinate transformation operation
as defined by ISO 19111:2003.
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8.10.2 Coordinate Reference System

The association Coordinate Reference System shall link the CV_ReferenceableGrid to the coordinate
reference system to which it is referenceable. The association shall be navigable from grid to crs, but need not
be navigable in the opposite direction.

8.11 CV_ContinousQuadrilateralGridCoverage

8.11.1 General

A C
opera tes on a CV_GridValuesMatrix (8. 14) The domain of a CV ContinuousQuadrilateralGridCo erage is the
convex hull of the collection of grid points defined by the CV_GridValuesMatrix.~Evaluation of a
CV_ContinuousQuadrilateralGridCoverage generates feature attribute values at direct (positiops within the
convex hull of the CV_GridPoints provided by the CV_GridValuesMatrix. The general’idea is o extend the
covelage to direct positions within the interior of each grid cell by interpolation frem/the grid points at the
corngrs of the cell.

8.11.2 interpolationType

The |nherited attribute interpolationType: CV_InterpolationMethod = bilinear shall identify the|interpolation
methpd to be used by the operation evaluate.

<<Type>>
<«<Type>> CV_ContinuousQuadrilateralGridCoverage
CV_ContinuousCoverage <}—
(from Coverage CO,e)g + interpolationType : CV_InterpolationMethod
+ locate(p BirectPosition) : CV_GridValueCell
+collection | 0..*
Q
, “eollection| 0..* +evaluator | 0..1
CoverageFunction
DA\ S CoverageFunction
+element | 1..* +element | 1. ControlPoints
<«<Type>> <<Type>>
CV_ValueObject 4— CV_GridValueCell
(from Coverage Cors) + geometry : CV_GridCell
+extensiop, |\ 0..* 1 +source
+extension | O.. <<Type>>
CV_GridValuesMatrix
+ values : Sequence<Record>
Control + sequencingRule : CV_SequenceRule
e +startSequence—CY—GridCoordimates
Control
+controlValue | 4..n
+controlValue | 1..*

- CV_GridPointValuePair
CV_GeometryVaIuePalr :] (from Coverage Core)

(from Coverage Core) - - -
+ point : CV_GridPoint

Figure 18 — CV_ContinuousQuadrilateralGridCoverage
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The operation locate (p: DirectPosition): CV_GridValueCell is inherited from CV_ContinuousCoverage with the
restriction that it shall return a CV_GridValueCell. It shall accept a DirectPosition as input and return the
CV_GridValueCell that contains that DirectPosition.

8.11.4 evaluate

The operation evaluate (p: DirectPosition, list: Sequence <CharacterString>): Record is inherited from
CV_Coverage. Evaluation of a CV_ContinuousQuadrilateralGridCoverage involves two steps. The first is to
use the information from the CV_ValuesMatrix (8.14) at CV_QuadrilateralGridCoverage.source to generate

the CV_Grid

values at thsg

interpolation
of the CV_G

NOTE
associated w|
CV_Continuod

N¢g

7alueCell that contains the inpuf DireciPosifion; the second is o interpolaie the Teature aft
DirectPosition from the CV_GridPointValuePairs at the corners of the CV_GridValueCell:

methods (e.g. bicubic interpolation (C.8)) may require the use of CV_GridPointValuePairs ot
idValueCell that contains the DirectPosition.

barest neighbour interpolation will return for any direct position within a CV_GridValueCell the R
th the CV_GridPointValuePair at the nearest corner of the CV_GridValueCell. “In other wor
s GridCoverage that uses nearest neighbour interpolation acts as a discrete surface coverage.

ibute
Bome
tside

ecord
ds, a

8.11.5 ContfolPoints

The assocfation ControlPoints shall link this CV_ContinuousQuadrilateralGridCoverage to| the
CV_GridValdesMatrix that provides the data for the evaluate operation.<The association shall be navigable
from evaluatpr to source, but need not be navigable in the opposite direction.

8.11.6 CoverageFunction

The association CoverageFunction shall link this CV_CentinuousQuadrilateralGridCoverage to the det of
CV_GridValdeCells that provide the structure to support-the evaluate operation.

8.12 CV_GridValueCell

8.12.1 Gengdral

CV_GridValjeCell is a subclass y of CV_ValueObject that supports interpolation within a
CV_ContinugusQuadrilateralGridCoverage. A CV_GridValueCell is a collection of CV_GridPointValugPairs
with a geomgtric structure definedby a CV_GridCell.

8.12.2 geometry

The attribute geometry:CV_GridCell shall hold the CV_GridCell that defines the structure of the
CV_GridPoirftValuePairs that support the interpolation of a feature attribute value at a DirectPosition with|n the
CV_GridCell

8.12.3 Control

The association Control shall link the CV_GridValueCell to the CV_GridPointValuePairs (8.13) at its corners.

8.13 CV_G

ridPointValuePair

8.13.1 General

CV_GridPointValuePair is a subclass of CV_GeometryValuePair composed of a CV_GridPoint and a feature

attribute valu

36

e Record.
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2 point

The attribute point: CV_GridPoint shall be the geometry member of the CV_GridPointValuePair. It shall be
one of the CV_GridPoints linked to the CV_ValuesMatrix through the Organization association inherited from
CV_Girid.

8.13.

3 value

The attribute value: Record shall be the member of the CV_GridPointValuePair taken from the sequence
values in the CV_GridValuesMatrix.

8.14

8.14.

CV_GridValuesMatrix (Figure 19) is a subclass of CV_Grid that ties feature attribute values to g
It hag three attributes: values, sequencingRule and startSequence. It holds a sequénce of recorg

with
point

8.14.

The attribute values: Sequence <Record> shall be a sequence of'N feature attribute value recorg

the n

8.14.

The
asso

8.14.

The

record in the values sequence.

8.14.

The
attrib

©I1SO

CV_GridValuesMatrix

I General

h sequencing rule that specifies an algorithm for assigning records of(feature attribute v

h

pD.

1.1 values

Limber of grid points within the section of the grid specified\by extent.

1.2 sequencingRule

attribute sequencingRule: CV_SequenceRulé“shall describe how the grid points are
Ciation to the elements of the sequence values.

1.3 startSequence

ptiribute startSequence: CV_GridCoordinate shall identify the grid point to be associated

P Constraints

constraint {self.extent->notEmpty = True} indicates that a value shall be provided for
Lite extent (8.3.4).

id geometry.
s associated
plues to grid

s where N is

ordered for

with the first

the inherited
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<<Type>> <<DataType>>

CV_Grid CV_SequenceRule
+ dimension : Integer + type : CV_SequenceType = linear
+ axisNames : Sequence<CharacterString> + scanDirection : Sequence<CharacterString>
+ extent : CV_GridEnvelope

A

<<CodelList>>
CV_SequenceType

+ linear

+ boustrophedonic
+ CantorDiagonal
+ spiral

+ Morton

+ Hilbert

Valuation

<<Type>>
CV_GridValuesMatrix

{self.extent->notEmpty} 'j
+ Yalues: Sequence<Record> 1
+ gequencingRule : CV_SequenceRule
+ gtartSequence : CV_GridCoordinates

Figure 19 — CV_GridValuesMatrix

8.15 CV_SgequenceRule

8.15.1 Gengdral

CV_SequengeRule is a data type that contains infefmation for mapping grid coordinates to a position ithin
the sequencg of records of feature attribute values.

8.15.2 type

The attribute] type: CV_SequenceType shall identify the type of sequencing method that shall be used] The
default value|shall be “linear”.

8.15.3 scanpirection

The attributg scanDirection: Sequence <CharacterString> shall be a list of signed axisNames that indicates
the order in which grid\points shall be mapped to position within the sequence of records of feature attfibute
values. An additional element may be included in the list to allow for interleaving of feature attribute vglues.
See D.1 for more detailed information about scan directions.

8.16 CV_SequenceType

CV_SequenceType is a code list that identifies methods for sequential enumeration of the grid points.
Methods for sequential enumeration are described in Annex D.
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9 Hexagonal Grid Coverages

9.1 General

Coverages are sometimes based on tessellations composed of regular hexagons. Such tessellations are
usually called hexagonal grids. In fact, the centers of a set of regular hexagons that form such a tessellation
correspond to the grid points of a quadrilateral grid (Figure 20). That grid can be described as a rectified grid
in which the two offset vectors are of equal length but differ in direction by 60°. The length of a side of the
hexagon is L =S tan 30°, where S is the length of the offset vector. This means that the values in the
coverage range can be stored as a grid values matrix (8.14) and accessed through a sequence rule (8.15).
The hexagons are the Thiessen polygons that are generated around the grid points.

NOTH A set of Thiessen polygons generated from the grid points of any two-dimensional rectified ‘grigl described by
two offset vectors that are equal in length but not orthogonal will be a set of congruent hexagonsThe hexagons will be
irregular unless the offset vectors differ in direction by exactly 60°.

Figure 20 — A hexagonal grid

9.2 [CV_HexagonalGridCoverage

9.2.1] General

A CY_HexagonalGridCoverage (Figure 21) evaluates a coverage at direct positions within @ network of
hexagons eéntred on a set of grid points. Evaluation is based on interpolation between the cgntres of the
CV_ValueHexagons surrounding the input position.

9.2.2 interpolationType

The inherited attribute interpolationType: CV _InterpolationMethod = “lost area” shall identify the interpolation
method to be used in evaluating the coverage. The most common interpolation methods are “lost area” (C.9)
and “nearest neighbour” (C.2). Lost area interpolation can return a different Record of feature attribute values
for each direct position within a CV_ValueHexagon. On the other hand, nearest neighbour interpolation will
return for any direct position within a CV_ValueHexagon the Record associated with the
CV_GridPointValuePair at the centre of the CV_ValueHexagon. In other words, a
CV_HexagonalGridCoverage that uses nearest neighbour interpolation acts like a discrete surface coverage.
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9.2.3 locate

The operation locate (p: DirectPosition): CV_ValueHexagon is inherited from CV_ContinuousCoverage with
the restriction that it shall return a CV_ValueHexagon. It shall accept a DirectPosition as input and return the
CV_ValueHexagon that contains that DirectPosition.

<<Type>>
<«<Type>> CV_HexagonalGridCoverage
CV_ContinuousCoverage <}——
(from Coverage Core) g + interpolationType : CV_InterpolationMethod = "lostarea”
QO + locate(p : DirectPosition) : CV_ValueHexagon
1l tH o *
Q
CovbrageFunction +collection| 0..” +evaluator | 0..1
D CoverageFunction
+element | 1..* +element | 1.7
«<Type>> <<Type>>
CV_ValueObject — |[<—— CV_ValueHexagon
(from Coverage Core) + geometry : GM_Polygon

+extension | 0..*
+extension | 0..*
Control

- Centrol

+controlValue | 1..*

*

+¢ontrolValue | 1..

[ ) CV GridPointValuePair
LV_GeometryValuePair ‘ (from Coverage Core)
(from Coverage Core) <]

<<Type>> 1
CV_GridValuesMatrix T
(from Quadrilateral Grid) +gouree : ControlPoints
|

{source.dimension = 2}
{source Direction of OffsetVectors differ by 60 degrees}
{source.offsetVector[1].length = source.offsetVector[2].leng...

Figure 21 — CV_HexagonalGridCoverage

9.2.4 evaluate

The operation evaluate (p: DirectPosition, list: Sequence <CharacterString>): Record is inherited from
CV_Coverage. Evaluation of a CV_HexagonalGridCoverage involves two steps. The first is to find the
CV_ValueHexagon that contains the input DirectPosition; the second is to interpolate the feature attribute
values at the DirectPosition from the CV_GridPointValuePairs at the centres of the surrounding
CV_ValueHexagons.

9.2.5 CoverageFunction

The association CoverageFunction shall link this CV_HexagonalGridCoverage to the set of
CV_ValueHexagons of which it is composed.

40 © 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=c57f2629575816c5d717c52b6f5aa988

9.2.6

ISO 19123:2005(E)

ControlPoints

The association ControlPoints shall link the CV_HexagonalGridCoverage to the CV_GridValuesMatrix for
which it is an evaluator.

9.3

CV_GridValuesMatrix

CV_GridValuesMatrix is documented in 8.14, but is specialized by four constraints:

a) Itis a CV_RectifiedGrid.

b)

c)
g

d)
9.4

9.4.1

CV_

9.4.2

The
CV _(

9.4.3

The gssociation Control shall link this CV )ValueHexagon to the CV_GridPointValuePair at its cen

10

10.1

Triangulated irregular;network (TIN) coverages

source.dimension = 2} The inherited attribute dimension has a value of 2.

source Direction of offsetVectors differ by 60 degrees} The offsetVectors differ’ in
0 degrees.

source,offsetVector[1].length = source.offsetVector[2].length} The lengths of the offsetVectd
CV_ValueHexagon

General

alueHexagon is a subclass of CV_ValueObiject.

geometry

pttribute geometry: GM_Polygon shall hold thexgeometry of the CV_ValueHexagon ce
bridPointValuePair identified by the association‘©ontrol.

Control

General

The

into 4 computationally unique set of non-overlapping triangles. Each triangle is formed by three of
the domain of.the discrete point coverage. The Delaunay triangulation method is commonly use
TIN tessellations with triangles that are optimally equiangular in shape, and are generated in su

that

than [those at the vertices of the triangle (Figure 22). GM TIN (ISO 19107:2003) describes

asic idea of @TIN is to partition the convex hull of the points in the domain of a discrete pq

e’circumscribing circle containing each triangle contains no point of the discrete point co

direction by

rs are equal.

htred on the

tre.

int coverage
the points in
d to produce
ch a manner
verage other

a Delaunay

triangulation.
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@, 11) (7,11)

(15, 10)

(1,7) 9,7)

(4_5)
7

(11,2)

-n

gure 22 — An example of a triangulated irregular network with (x,y) coordinates

<<Type>>
CV_TINCoverage

+ geometry : GM_Tin

CV_gontinuousCoverage |« }——— ) . .
(fbm Coverage Core)g + interpolationType : CV. {nterpolationMethod = barycentric

«<Type>>

+ locate(p : DirectPasition) : CV_ValueTriangle

0..* | +collection

+collection| 1

CoverageFunction
I X S CoverageFunction
+element | 1.*
+element | 1..*
<<Type>>
«<Type>> CV_ValueTriangle

CV_ValueObject (<l + geometry : GM_Triangle
bm Coverage Core)

=

+ point(p : DirectPosition) : Sequence<Number>

0..* | +extension :

+extension | 0..* L
Set<self.controlValue.geometry> not collinear Il|

Control \Jgr——————————————_ Control

3 | +controlValue

4%

= reontrotvratte CV_PointvaluePair
(from Coverage Core)

CV_GeometryValuePair 1 + geometry : GM_Point

(from Coverage Core)

Figure 23 — CV_TINCoverage
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10.2 CV_TINCoverage

10.2.1 General

A CV_TINCoverage (Figure 23) is a subclass of CV_ContinuousCoverage characterized by a GM_TIN. The
feature attribute values are computed by interpolation within each triangle in the tessellation using the record
of feature attribute values provided at each corner; that is, the feature attribute values are produced by an
operation on CV_ValueTriangles.

10.2.2 geometry

The attribute geometry: GM_TIN shall hold the triangulated irregular network that provides the|structure for
evaldating the coverage. GM_TIN (ISO 19107:2003) includes a capability for using stop lines_and break lines
in thg triangulation.

10.2.B interpolationType

The [inherited attribute interpolationType: CV_InterpolationMethod = “barycentric” shall |specify the
intergolation method to be used in evaluating the coverage. The most{eommon interpolatign method is
“barygentric” (C.10).

10.2.4 locate

The ¢peration locate (p: DirectPosition): CV_ValueTriangle is inherited from CV_ContinuousCoverage with the
restriction that it shall return a CV_ValueTriangle. It shall,accept a direct position as input apd return the
CV_VYalueTriangle in which that direct position is located;together with the Records of feature atfribute values
assigned to the corners of that CV_ValueTriangle.

10.2.p evaluate
The |operation evaluate (p: DirectPosition,~list: Sequence <CharacterString>): Record is inherited from
CV_Coverage. Evaluation of a CV_TINCaverage involves two steps. The first is to find the CV_ValueTriangle

that rontains the input DirectPosition;"the second is to interpolate the feature attribute vplues at the
DiregtPosition from the CV_PointValuePairs at the vertices of the CV_ValueTriangle.

10.2.p CoverageFunction

The gssociation Coveragefunction shall link this CV_TINCoverage to the CV_ValueTriangles pf which it is
composed.

10.3| CV_ValueTriangle

10.3.1 General

CV_ValueTriangle is a subclass of CV_ValueObject that consists of three CV_PointValuePairs where the
GM_Points are non-collinear. CV_ValueTriangles are used for interpolation of a coverage.

10.3.2 geometry

The attribute geometry:GM_Triangle shall hold the GM_Triangle that defines the relative position of the three
CV_PointValuePairs at its vertices.

10.3.3 point

The operation point: (p: DirectPosition): Sequence <Number> shall accept a direct position inside a
CV_ValueTriangle and return the barycentric coordinates of the position as a sequence of numbers.
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The association Control shall link this CV_ValueTriangle to the three CV_PointValuePairs at its vertices.

10.3.5 Constraint

Set <self.controlValue.geometry> not collinear. The three GM_Points in the associated CV_PointValuePairs

are not collin

ear.

11 Segmented curve coverages

11.1 Gene

Segmented
curves, whic
set of curves|

Arc-length p
Representati
regions of
GM_Curve (I
GM_Ge

returns the a

al

CV_Cq
(fron

<«<Type>>
ntinuousCoverage
h Coverage Core)

b —

Coverag

0.”

eFunction

+element | 1..

+collection

turve coverages are used to model phenomena that vary continuously or discontinuously
N may be elements of a network. The domain of a segmented curve coverage, is described
and includes all the direct positions in all of the curves in the set.

arameterization of a curve simplifies interpolation between direct-positions on the ¢
pn of phenomena that vary discontinuously along a curve requires ségmentation of the curv,
tontinuous variation. Such segmentation is also simplified by “arc-length parameteriz
SO 19107:2003) supports arc-length parameterization. In particular, the operation:
nericCurve.parameterForPoint (p: DirectPosition):Set <Distance>, DirectPosition

rc-length distance from the start point of the GM_Curveto the input DirectPosition.

CV_SegmentedCurveCoverage

<<Type>>

+ interpolationType : CV_InterpolationMethod = linear

+ curve(p~: DirectPosition, tolerance : Distance) : CV_ValueCurve

0.*

+collection

CoverageFunction

+element

<<Type>>

Blong
by a

urve.
b into
ation.

<«<Type>> CV_ValueCurve

CV_ValueObject”™ <"y geometry : GM_Curve

(frorh Coverage.Core)
+ segment(p : DirectPosition, tolerance : Distance) : Set<CV_ValueSegment>
+extensien* [ 0..*
+extension | 0..* +curve | 0..%
Control  jg———————————— ] Control Segmentation
1..* | +segment
1.* +controlValue 1..* | +controlValue
Control CV_ValueSegment

CV_GeometryValuePair
(from Coverage Core)

<+
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CV_PointValuePair
(from Coverage Core)

2."

+ startParameter : Distance

+controlPoints

Figure 24 — SegmentedCurve Coverage

+ endParameter : Distance
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11.2 CV_SegmentedCurveCoverage

11.2.1 General

A CV_SegmentedCurveCoverage (Figure 24) operates on a domain composed of GM_Curves. A
CV_SegmentedCurveCoverage is composed of a set of CV_ValueCurves, each of which maps feature
attribute values to position on a GM_Curve.

11.2.2 interpolationType

The inherited attribute interpolationType: CV_InterpolationMethod = ‘linear” shall identify the interpolation
avaliinta th varana Tha A~fa ol un!. e hall ha “hnaae” An o -;tion Schema

metr-\-\ that chall b 11ioand -~ atn oo o nlie
Pttt oo POt oSCOUtoO CvaroatCthiCCoOveagC—C Gt aurtvaraC—Sramr oC—miCar - 7 appie

may glefine other interpolation methods.

11.2.B curve

The pperation curve (position: DirectPosition, tolerance: Distance = 0): CV_ValueCurve shall aqcept a direct
position as input and return the CV_ValueCurve nearest to that direct position. The operation shall return an
error[message if the direct position is not closed (i.e. within the distance specified by the folerande parameter)
to ong of the CV_ValueCurves in the CV_SegmentedCurveCoverage. The default value for tolergnce is zero.

11.2.4 CoverageFunction

The gssociation CoverageFunction shall link this CV_SegmentedCurveCoverage to the CV_VdlueCurves of
which it is composed.

11.3| CV_ValueCurve

11.3.1 General

A C\| ValueCurve is composed of a GM_Curve with additional information that supports the determination of
feature attribute values at any position(on that curve. CV_ValueCurves depend upon the arc-length
pararmeterization operations defined forlGM_Curve in ISO 19107:2003.

11.3.2 geometry
The attribute geometry: GM_-Curve shall be the GM_Curve that is the basis of this CV_ValueCurve.
11.3.3 segment

The pperation segmrent (position: DirectPosition): Set <CV_ValueSegment> shall accept a DirettPosition as
input|and returnithe set of CV_ValueSegments nearest to that DirectPosition. This operation shall invoke the
parameterfForRosition operation defined for GM_Curve to obtain the Distance parameter corresppnding to the
input|DirectPosition. The operation parameterForPosition returns the parameter value for the pgsition on the
GM_{urve closest to the input DirectPosition. In certain cases, the parameterForPosition may| return more
than ne_ paramete o he operation eament-will norm eturn-a sinale C alueSeame t_Thereare

a) The CV_ValueCurve is not simple. The position on the curve that is closest to the input DirectPosition is a
point of self-intersection. The operation parameterForPoint returns two or more parameter values. In this
case, the operation segment shall raise an exception.

b) There are two or more positions on the CV_ValueCurve that are at the same minimal distance from the
input DirectPosition. The operation parameterforPoint returns two or more parameter values. In this case,
the operation segment shall raise an exception.

c) The position on the CV_ValueCurve that is closest to the input DirectPosition is at the end of one

CV_ValueSegment and the start of the next. In this case, the operation shall return both
CV_ValueSegments.
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11.3.4 Segmentation

The association Segmentation shall link this CV_ValueCurve to the sequence of CV_ValueSegments of which
it is composed.

11.3.5 Control

The association Control shall link this CV_ValueCurve to the set of two or more CV_PointValuePairs that
provide control values for the interpolation along the CV_ValueCurve.

11.4 CV_V

alueSegment

11.4.1 Gengdral

The limits of
underlying its

11.4.2 start

The attribute
start of this

a CV_ValueSegment are specified by two values of the arc-length parameter of,the GM_(
parent CV_ValueCurve.

Parameter

startParameter: Distance shall be the value of the arc-length parameter of the parent curve
V_ValueSegment.

11.4.3 endPlarameter

The attribute
end of this C

11.4.4 Cont

endParameter: Distance shall be the value of the arc<length parameter of the parent curve
V_ValueSegment.

rol

The associa

ion Control shall link the CV_ValueSegment to the CV_PointValuePairs that provide c

values for inferpolation. Linear interpolation requifes a minimum of two control values, usually those 4

beginning a

end of the CV_ValueSegment. Additional control values are required to support interpolati

higher order functions.

11.5 Evaluption

CV_Segmen|
<CharacterS

several steps:

Invd

fedCurveCoverage Cinherits the operation evaluate (p: DirectPosition, list: Seqt
ring>): Record from CV_Coverage. Evaluation of a CV_SegmentedCurveCoverage inv
ke the qperation curve to find the CV_ValueCurve that contains the input DirectPosition.

kethe& operation CV_ValueCurve.segment to find the CV_ValueSegment that contains the
ctPosition.

Curve

bt the

bt the

bntrol
t the
bn by

ence
plves

input

to compute feature attribute values from the associated controlValues.

If CV_ValueCurve.segment returns a single CV_ValueSegment, use the specified interpolationType

If CV_ValueCurve.segment returns a pair of conterminous CV_ValueSegments, compute the feature

attribute values according to the rule specified by the attribute commonPointRule inherited from

2) Invg
Dirg
3)
4)
CV_
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Coverage.
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Annex A
(normative)

Abstract test suite

A.1 Abstract tests for coverage interfaces

AA1

The gimple coverage interface test consists of the following:

a)

A1
The

a)

A.1.3 Thiessen polygon coverage interface

The

.1 Simple coverage interface

.2 Discrete coverage interface

Test Purpose: Verify that an application schema or profile instantiates CV_Coverage with
domainExtent, the operation evaluate, and the associations Domain, Range,-and Coordina
$ystem.

Test Method: Inspect the documentation of the application schema of, profile.

Reference: 1ISO 19123, 5.3 and 5.4.

Test Type: Capability.

discrete coverage interface test consists of the following:

Test Purpose: Verify that an application“~schema or profile satisfies the requirements o
instantiates CV_DiscreteCoverage andits subtypes with the operations locate, find and
ssociation CoverageFunction; and,*that it instantiates the class CV_GeometryValueH
ttributes geometry and value.

Test Method: Inspect the documentation of the application schema or profile.

Reference: ISO 19123,:5.7, 5.8 and 6.

Test Type: Capability.

Thiessen polygon coverage interface test consists of the following:

the attribute
fe Reference

f A.1; that it
list, and the
air with the

instantiates the classes CV_ThiessenPolygonCoverage, and CV_ThiessenValuePolygo
specified attributes, operations, associations and constraints.

Test Method: Inspect the documentation of the application schema or profile.
Reference: ISO 19123, Clause 7.

Test Type: Capability.
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A.1.4 Quadrilateral grid coverage interface

The quadrilateral grid coverage interface test consists of the following:

a)

b)
c)

d)

A.1.5 Hexdgonal grid coverage interface

The hexagorjal grid coverage interface test consists of the following:

a)

b)
c)

d)

A.1.6 TIN goverage interface

The TIN covérage interface test consists of the‘following:

a)

b)
c)

d)

A.1.7 Segmented curve coverage interface

Test Purpose: Verify that an application schema or profile satisfies the requirements of A.1 and that it
instantiates  the  classes CV_Girid, CV_GridPoint, CV_GridCell, CV_GridValuesMatrix,
CV_GridPointValuePair, CV_DiscreteGridPointCoverage, CV_ContinuousGridCoverage, and
CV_GridValueCell with their specified attributes, operations, associations and constraints.

Test Method: Inspect the documentation of the application schema or profile.

Referenge1SG15123,Crause8:

Test Type: Capability.

Test Pufpose: Verify that an application schema or profile satisfies the requirements of A.1 and that it
instantiates the classes CV_HexagonalGridCoverage, CV_ValueHexagon CV_Grid, CV_RectifieqGrid,
CV_GrigValuesMatrix, and CV_GridPointValuePair, with their spécified attributes, operations,
associafjons and constraints.

Test Method: Inspect the documentation of the application schema)or profile.
Referenge: ISO 19123, 8.3 — 8.13, Clause 9.

Test Type: Capability.

Test Pufpose: Verify that an application schema or profile satisfies the requirements of A.1 and that it
instantiates the classes CV_TINCoverage, and CV_ValueTriangle with their specified attrijutes,
operatiops, associations and censtraints.

Test Method: Inspect the documentation of the application schema or profile.
Referenge: ISO 19123, Clause 10.

Test Type: Capability.

The segmented curve coverage interface test consists of the following:

a)

b)

d)

48

Test Purpose: Verify that an application schema or profile satisfies the requirements of A.1 and that it
instantiates the classes CV_SegmentedCurveCoverage, CV_ValueCurve, and CV_ValueSegment with
their specified attributes, operations, associations and constraints.

Test Method: Inspect the documentation of the application schema or profile.

Reference: ISO 19123, Clause 11.

Test Type: Capability.
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A.2 Abstract tests for coverage interchange

A.2.1 Discrete coverage interchange
The discrete coverage interchange test consists of the following:

a) Test Purpose: Verify that an interchange schema correctly implements the mandatory attributes and
associations of CV_DiscreteCoverage or one of its subclasses.

b) Test Method: Inspect the documentation of the interchange schema.

c) eference: ISO 19123, Clauses 5 and 6.

d) Test Type: Capability.

A.2.2 Thiessen polygon coverage interchange
The Thiessen polygon coverage interchange test consists of the following:

a) Test Purpose: Verify that an interchange schema correctly implements the mandatory aftributes and
ssociations of CV_ThiessenPolygonCoverage.

b) Test Method: Inspect the documentation of the interchange_sehema.
c) [RReference: ISO 19123, Clause 7.

d) Test Type: Capability.

A.2.3 Quadrilateral grid coverage interchange
The quadrilateral grid coverage interchange-test consists of the following:

a) Test Purpose: Verify that an interchange schema correctly implements the mandatory attributes and
associations of CV_ContinuousQuadrilateralCoverage.

b) Test Method: Inspect the documentation of the interchange schema.
c) Reference: ISO 19123/ Clause 8.

d) Test Type: Capability.

A.2.4 Hexagonal grid coverage interchange

The tllexagonal grid coverage interchange test consists of the following:

a) Test Purpose: Verify that an interchange schema correctly implements the mandatory attributes and
associations of CV_HexagonalGridCoverage.

b) Test Method: Inspect the documentation of the interchange schema.
c) Reference: ISO 19123, Clause 9.

d) Test Type: Capability.
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A.2.5 TIN coverage interchange

The TIN coverage interchange test consists of the following:

Test Purpose: Verify that an interchange schema correctly implements the mandatory attributes and

? associations of CV_TINCoverage.

b) Test Method: Inspect the documentation of the interchange schema.

c) Reference: ISO 19123, Clause 10.

d) Test TygeCapabitity:

A.2.6 Segmented curve coverage interchange

The segmenied curve coverage interchange test consists of the following:

a) Test Purpose: Verify that an interchange schema correctly implements the mandatory attributeg and
associafjons of CV_SegmentedCurveCoverage.

b) Test Method: Inspect the documentation of the interchange schema.

c) Referenge: ISO 19123, Clause 11.

d) Test Tyge: Capability.

50
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Annex B
(informative)

UML Notation

B.1 General

This Jiannex provides a brief description of UML notation as used in the UML diagrams in _this International
Standlard.

ClassName {Constraint}

+attributeName : Data Type

+operationName(parameterName1 : Data Type) : Output Data Type

Note

Figure B.1 — UML Class

B.2 |Class

A UML class (Figure B.1) represents a concept within the system being modelled. It is a descriptipn of a set of
objedts that share the same attributes; operations, methods, relationships, and semantics. A clasg is drawn as
a sol|d-outline rectangle with three-compartments separated by horizontal lines. The top name pompartment
holdg the class name and other general properties of the class (including stereotype); the middle list
compartment holds a list of attributes; the bottom list compartment holds a list of operations. The|attribute and
opergtion compartments may be suppressed to simplify a diagram. Suppression does not indicate that there
are np attributes or operations.

ISO/TS 19103 specifies that a class name shall include no blank spaces and that individual wordg in the name
shall pbegin with ¢apital letters.

B.3 |Stereotype

Stereotypes extend the semantics, but not the structure of pre-existing types and classes. Class level
stereotypes used in this International Standard include:

<<DataType>> A descriptor of a set of values that lack identity (independent existence and the possibility of
side effects). Data types include primitive predefined types and user-definable types. A DataType is thus a
class with few or no operations whose primary purpose is to hold the abstract state of another class for
transmittal, storage, encoding or persistent storage.

<<Enumeration>> A data type whose instances form a list of named literal values. Both the enumeration name
and its literal values are declared. Enumeration means a short list of well-understood potential values within a
class. Classic examples are Boolean that has only two (or three) potential values: TRUE, FALSE (and NULL).
Most enumerations will be encoded as a sequential set of Integers, unless specified otherwise. The actual
encoding is normally only of use to the programming language compilers.
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