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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-goveérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, I$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.

The main tagk of the joint technical committee is to prepare International Standards.:Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies forvoting. Publicatjon as
an Internationjal Standard requires approval by at least 75 % of the national bodies gastihg a vote.

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

ISO/IEC 248(00-6 was prepared by Joint Technical Committee ISONEC JTC 1, Information technplogy,
Subcommittep SC 29, Coding of audio, picture, multimedia and hypermedia information.

=)

ISO/IEC 24800 consists of the following parts, under the general title /nformation technology — JPSearc
— Part 1: System framework and components

— Part 2: Registration, identification and managemeént of schema and ontology

— Part 3: Query format

— Part 4: Fjle format for metadata emhedded in image data (JPEG and JPEG 2000)

— Part 5: Data interchange format between image repositories

— Part 6: Reference software

iv © ISO/IEC 2012 — All rights reserved
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Information technology — JPSearch —

Part 6:
Reference software

1

cope

This part of ISO/IEC 24800 describes reference software for the normative clausesyas well as |
demopstrating the usage scenarios of ISO/IEC 24800-2 to ISO/IEC 24800-51\ TFhe informatio
applidable for determining the reference software modules available for ISO/IEC 24800-2 to ISO
and ynderstanding their functionality and usage. A software module providéed in this part of 1§
can b used either as standalone software or as a part of larger integrated.software depending o

tility software
N provided is
/IEC 24800-5
O/IEC 24800
n the module.

2 ormative references

The fpllowing referenced documents, in whole or in part;indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest gdition of the
refergnced document (including any amendments/carrigenda) applies.

ISO/IEC 24800-2, Information technology — JRSearch — Part 2 Registration, identification and|management
of schema and ontology

ISO/IEC 24800-3, Information technology = JPSearch — Part 3: Query format

ISO/IEC 24800-4, Information technology — JPSearch — Part 4: File format for metadata embedded in image
data (JPEG and JPEG 2000)

ISO/IEC 24800-5, Information technology — JPSearch — Part 5: Data interchange format bgtween image
reposjtories

3 Terms and definitions

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

31

module

software component implementing reference software or utility software

3.2

reference software

one o

3.3

r more modules utilizing normative parts of ISO/IEC 24800-2, -3, -4, -5

utility software
one or more modules utilizing informative parts of ISO/IEC 24800-1, -2, -3, -4, -5 and/or the usage of
reference software within real-world applications

© ISO/IEC 2012 — All rights reserved
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4 Overview and conventions

4.1 Organization of the document

In the remainder of this document, each reference and utility software module is described following the
convention as below:

Name of the ZIP file with the following structure: /<directory>/<module_name>-
<implementation>-<version>.zip

<directory>: directory name in which the module can be found
L EEE R D <module_name>: name of the module, e.g., Parser, Validator, etc.
<implementation>: letter A, B, C, etc. for different implementations.

<version>: version number, i.e., n_n_n|n_n|n

Functl.on.al Describes the functionality the module provides.

Description

Ins.talle?tlon Describes how the module can be installed/prepared to be used.
Guideline

Describes necessary interface (e.g. cémmand line instructions with parameters) to

Interface Description | |\ o module.

INPUT Describes the input of the module.

OUTPUT Describes the output of thesmodule.

Programming

Language(s) Lists the programming language(s) in which the module is written.

Platform(s) Lists the platforms the module has been tested on and is supposed to run on.

Dependencies Liststhe required libraries and code with version information.

Details Lists any implementation details, such as architecture diagrams and data flows.
4.2 Ove

The Part 2 module will allow 1) registering external metadata schemas and 2) validating if certain metadata
instance is valid according to the Core Schema in combination with the registered external schemas. It can be
used in combination with Part 4 and Part 5 modules to validate the metadata ingested into a JPSearch
compliant system.

The Part 3 module will process JPQF queries against the repository. It can be used alone, acting over an
independent image repository, or it can be used in combination with the other modules, acting over the
repository generated by the usage of the other modules.

The Part 4 and Part 5 modules are responsible for the interchange of content and metadata between the
JPSearch system and the external applications. The Part 4 module will allow extracting/annotating metadata

2 © ISO/IEC 2012 — All rights reserved
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embedded within an image file. The Part 5 module will allow interchanging metadata from the whole repository
or parts of it in XML or in binary format.

For each software module mentioned in the table below, next clauses describe a brief architecture of the
module with description, functionality, instructions for installation and utilization, description of using provided
interface which may be command line and/or graphical user interface, and examples of inputs and outputs
with any additional information required to properly use the software module.

module name type description

Metadata
Translation normative | Schema registry and metadata validation (Part 2)
Module
PQF Query . I :
PrJJcessor Module normative | JPQF query validation and processing (Part|3)
Erlaeeke : Metadata embedded in image ofiles. Annofation and
Metadata Codec normative .
extraction (Part 4)
Module
Repository
Import/Export normative | Repository interchange in-binary and XML formatg (Part 5)
Module

5 Reference software for the ISO/IEC 24800

5.1 |Metadata Translation Module
5.1.1| Summary

The JPSearch translation rules framework supports understanding XML instance documents| of metadata
formats by providing translation rules”from an XML instance documents of metadata formats into the
JPSeprch core metadata format and vice versa. For this purpose, the framework bases on |the following
extermal technologies: a XML database called BaseX for managing the individual translation rul¢s and JDOM
which is an open-source library for java optimized XML data manipulation routines.

Module name Metadata Translation Module

0
O

@. The Java based translation module provides means for translating metadata
Q. descriptions of XML based metadata formats to and from JPSearch Core

O descriptions. Currently supported metadata formats are MPEG-7, Dublin Core and

% JPSearch Core. The current framework can be further extended by adding

respective translation rules (XML instance documents) from and tp JPSearch

Fungtional Core. Furthermore, the implementation has to be extended |by a new
Description TranslationToXXX module.

Besides, the current version of the translation module supports the management
(upload, download, delete) of translation rules. This is implemented by a JavaFX
based GUI application which can be used as web application or standalone

application.
Installation Runs as Java (web) application or can be used as Java library in projects.
Guideline Detailed information is provided below.
Interface Description
INPUT JPQF query containing XML based metadata. The metadata has to be stored in a

QueryByDescription query type. Currently MPEG-7, Dublin Core and JPSearch

© ISO/IEC 2012 — All rights reserved 3
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Core is supported.

OUTPUT

translated into MPEG-7 or Dublin Core.

JPQF query containing the translated metadata format in the respective
QueryByDescription query type. Translation means MPEG-7 or Dublin Core
metadata are translated into JPSearch Core and JPSearch Core is either

Programming
Language(s)

Java 1.6 and higher

Platform(s)

Any platform is supported that is aware of Java

JavaFX library for the visualization and Tomcat 6 or higher web server in case of

N £, +

Dependencies gsifng-the-transtation-frameworkas-web-apptication—A-Basex-database-for-storing
registered translation rules.
Details
5.1.2 Functionality
5.1.21 Infroduction
This Subclause describes the complete architecture of the metadata tranglation module. Figure 1 prgsents
the individuall components of the framework and its interplay. In the following, the components are des¢ribed
in more detail.
; Register/Unregister
Translation . XBase XML
Manager Translation Rules Database
Execute
Translation Get Rules
Translator
Instance Instance
Instance
N~ Translateln
, Translateln Translateln toDublinC
““toJPSearch toMPEG7
ore
Inherit
Inherit Inherit
Translate
Figure 1 — Translation Rule Framework Class Hierarchy
4 © ISO/IEC 2012 — All rights reserved
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5.1.2.2 Translation manager

The translation manager is a Java FX application which deals as frontend for user input and supports the
registration of translation rules and the translation of XML input instances. Figure 2 presents a screenshot of
the main frontend with the provided functionality: upload a new translation rule, view the existing rules and
translate an input document.

"UPLDAD NEW RULE || WIEW EMISTING RULES | GQUERY TRANSFORMATION

CADokumentz und EinstzllungeniSahastiamDeskiop\DiplomarkeifSchiit 2 - Regeln definizran\JPS2areh nach Dublin Core xml l

Q/Q
Figure 2 — Translation Mana%Q
A%
O

51.28 Module Translator Q

In our demo application the Translator class is instanti@ directly by the translation manager. However, it
can He used and instantiated in any other Java ba application as well. As input parametgrs, the class
requites a JPQF query and one or more namé&es denoting the target metadata format. Several
constfuctors are available for different settings, & only a query is transmitted, the translatof assumes to
translpte the content of the input query into th Search core metadata format. In this case, the responsible
class|(TranslateIntoJPSearch)is ustQ) e needed translation rules are (if not submitted by parameters)
loadef from the BaseX database. \)

xO
5.1.24 Module Translatelntq)%g‘

N

For epvery supported metadanrmat a specific Java class has to be provided. This class follows a name
convention like Transl%g:r’oqv_fetadataFormat>. For instance for a translation into the|Dublin Core
schema a respective TrampslateIntoDublinCore need to be implemented. The main task of fhose classes
is to gonstruct a valid(XML instance document regarding to the target scheme (here for instancel Dublin Core)
and the given tran@ﬁon rule.

51.25 I@e Translate
The e Translate contains the whole application logic for applying the translation rulgs. The class
Tranﬁm—mmwm—ma—mwmﬁ' f f - f e query, the

executeTranslationRules method is executed. This method traverses over all translation rules and calls
the fitting rule paradigm (one-to-one, one-to-many, or many-to-one). In general, the available XPath
expression is evaluated by using the JDOM-API in order to separate the desired value. The processing of the
fromField expression is done automatic but for the evaluation of the toField the respective helper classes
(TranslateInto<MetadataFormat>) are required. In addition, it has to be noted that the order of the
translation rules is important for the final validity of the received instance document.

5.1.2.6 Integration of new metadata formats

For the integration of new metadata formats, a respective TranslateIntoXxxx implementation has to be
provided. In addition, the necessary translation rules for the new metadata formats need to be established

© ISO/IEC 2012 — All rights reserved 5
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containing all XPath rules for mapping a JPSearch core schema instance document into the target schema
and vice versa. Finally, the TranslateIntoxXx implementation has to be integrated into the project and the
rules file can be uploaded by the user interface.

5.1.3

Installation / Utilization

The JPSearch Metadata Translation Module comes as a set of zip file and its implementation relies on a Java
1.6 installation on the target computer. Furthermore, for using the Java FX client application as a web
application a running Apache Tomcat is necessary. Furthermore, a BaseX database has to be installed in

case the web

The package

application is used.

contains the following zip files

Appl
Trans
Web.

oakwd=~

The following

1. copy
alrea
start
URL.:

The |

w

has t

a
B

C

For using this

5.1.4 Metadata Comparison

This Subclau
formats, nam
schema and
been used. F

Rules.zip: Contains the four necessary translation rule XML files.
Schema.zip: contains the according XML scheme files for MPEG-7, Dublin Core and JPSearch.
Querys.zip: contains 3 example queries for testing

A\pp.zip: contains the .war file which can be directly exported to a Tomcat server

For tianslating a query, one can select a given one ffom the example set and the name space fig

t.zip: contains the complete Java project
lation Manager.zip: contains the Java project for the JavaFx user interface

steps have to be applied in order to start the web project:

the transformer.war into the webapps folder of the Tomcat installation (assuming the Tomc
Hy running and automatic deployment of web application is-activated)

he application by using your favorite browser with the following
http://localhost:8080/transformer

Upload, Download and Delete Button are self-explanatory

D be selected as follows:

urn:mpeg:mpeg7:schema:2004 in case a JPSearch Query to MPEG-7 should be transla
http://purl.org/dc/elements/1.1/ in.case a JPSearch Query to Dublin Core should be
translated.

module as API, one of the sonstructors of the Translator.class file should be used as starts

ely MPEG-7 and Dublin Core. Here, the identified corresponding elements of the JPSearc
fhe respective target schema are modeled. In detail, the MPEG-7 schema and Dublin Co
br each-metadata format, the semantic relations along with the mappings are specified.

Table 1 — Semantic relations of JPSearch elements and MPEG-7 elements

Keep the field empty in case any Query should be translated into JPSearch core schema.

5e provides information about the implemented translation guideline of the supported mej'a

JPSearch core | Semantic MPEG-7 XPath
element relation
Identifier more /[DescriptionMetadata/Publicldentifier
generic OR
//Medialnformation/Medialdentification /Entityldentifier
Modifiers more /[CreationIinformation/Creation/Creator/Role
specific [@href=""modifier")/following-sibling::Agent
[@type=""PersonType™] /Name

it is

Id

ed.

data
core

e has
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Creators exact /[CreationIinformation/Creation/Creator/Role
[@href=""creator""]/following-sibling::Agent
[@type=""PersonType™])/Name
Publisher more /[CreationInformation/Creation/Creator/Role
specific [@href=""publisher"/following-sibling::Agent OR
//Usagelnformation/Availability/Dissemination
/Disseminator/Role[@href=""publisher"]/Agent
CreationDate exact /[CreationInformation/Creation/
CreationCoordinates/Date/TimePoint
ModifiedDate more /[DescriptionMetadata/LastUpdate
generic
Description more /[CreationInformation/Creation/Abstract
generic /FreeTextAnnotation
RightsDescription more /[CreationInformation/Creation/CopyrightString OR
specific /[Usagelnformation/Rights
Source more [/[Variation/Source
specific OR
/IMedialnformation/Medialdentification
/Entityldentifier
Keyword exact /[CreationInformation/Classification/Subject/
KeywordAnnotation/Keyword
Title exact /[Creationinformation/Creation/Title
CollectionLabel exact /[DéscriptionUnit[@type=""DescriptorCollectionType"
[{@hame
PreferenceValue more //UserPreferences/FilteringAndSearchPreferences
generic /CreationPreferences/attribute::preferenceValue
Rating exact /[CreationInformation/Classification/MediaReview /Ratihg
Originallmage more [V ariation/Source/*/MediaLocator/MediaUri
specific
GPSPositioning more /[Semantics/SemanticBase[@type=""SemanticPlaceType"]
specific /Place/GeographicPosition/Point/
RegionOflnterest more //SpatialDecomposition/StillRegion
specific AND
[/Semantics/SemanticBase

© ISO/IEC 2012 — All rights reserved 7
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Table 2 — Corresponding elements of JPSearch elements and MPEG-7 elements

JPSearch core | JPSearch element MPEG-7 element
element
Identifier Identifier (anyURI) Publicldentifier (anyURI)
OR
Entityldentifier (anyURI)
Modifiers GivenName (string) | GivenName  (string)  FamilyName
FamilyName (string) (string)
Creators GiveniName (btlilly) GiverniName (atlillg) Fallliinalllc
FamilyName (string) (string)
Publisher PersonName/GivenName Name/GivenName (string)
(string)
PersonName/FamilyName Name/FamilyName (string)
(string)
Organizationinformation/Name | Name (string)
(string)
OrganizationInformation/Addres | Address/Name (string)
s /Name (string)
Organizationinformation/Addres | Address/PlaceDescription (string)
s /Description (string) &
CreatidnDate CreationDate (dateTime) TimePoint (dateTime)
ModifigdDate ModfiedDate (dateTime) LastUpdate (dateTime)
Description Description (string) FreeTextAnnotation (string)
Rights[Pescription Description (string) RightsID (string)
Source SourceElementTypé.(string)
SourceElement/SourceElement
Title (string)
SourceElement/SourceElement
-Description (string)
SourceElement/SourceElement | */MediaLocator/MediaUri (anyURI)
tdentifier (anyURI)
Keywofd Keyword (string) Keyword (string)
Title Title (string) Title (string)
CollectjonLabel CollectionLabel (string) attribute::name (string)
PrefergnceValue PreferenceValue (integer) attribute::preferenceValue (integer)
Rating LabelDefinition (anyURI)
LabelValue (string) RatingValue (float)
Originallmage OriginationOfID (anyURI) MediaUri (anyURI)
Identifier
GPSPositioning attribute::longitude (double) attribute::longitude (double)
attribute::latitude (double) attribute::latitude (double)
attribute::altitude (double) attribute::altitude (double)
RegionOfinterest RegionLocator/Region StillRegion/SpatialLocator/Box (integer
(IntegerMatrixType) list)

© ISO/IEC 2012 — All rights reserved
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Description (string)

StillRegion/Creationinformation
/Creation/Abstract/FreeTextAnnotation
(string)

Keyword (string)

StillRegion/CreationInformation
/Classification/Subject/KeywordAnnotat
ion/Keyword (string)

Title (string)

StillRegion/Creationinformation
/Creation/Title (string)

ContentDescription/Person/Na
me/GivenName (string)

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType”)/Agent

Name/GivenName (string)

ContentDescription/Person/Na
me/FamilyName (string)

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType”)/Agent
/Name/FamilyName (string)

ContentDescription/Person/Affili
ation/Name (string)

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType’)/Agent[@xsi:typefF’mpe
g7:0OrganizationType”]/Name (stfing)

ContentDescription/Person/Affili
ation/Address/Name (string)

SemantieBase[@xsi:type="mpeg7:Age
ntObjectType”[/Agent[@xsi:typeF’mpe
g7;OrganizationType”)/Address/Name

(string)

ContentDescription/Person/Affili
ation/Address/Description
(string)

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType”[/Agent[@xsi:typeF’mpe

g7:0rganizationType”]/Address/PlaceD
escription (string

ContentDescription/Person/Add
ress/Name (string)

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType’)/Agent[@xsi:typefF’mpe
g7:PersonType”]/Address/Name
(string)

ContentDescription/Person/Add
ress/Dgseription (string) &

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType”)/Agent[@xsi:typefF ’mpe
g7:PersonType”]/Address/PlaceDescri
ption (string)

ContentDescription/Person/Des
cription (string)

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType’)/Agent[@xsi:typefF’mpe
g7:PersonType”]/PersonDescripfion

(string)

ContentDescription/Person/Nati
onality (string)

SemanticBase[@xsi:type="mpeg7:Age
ntObjectType”[/Agent[@xsi:typeF’mpe
g7:PersonType”] /Nationality ([a{zA-Z])

ContentDescription/Object/Nam

SemanticBase[@xsi:type="mpeg7:0bj

e (string) &

ectType”]/Object/Label/Name (string)

ContentDescription/Place/Nam
e (string)

SemanticBase[@xsi:type="mpeg7:Sem
anticPlaceType”)/Place/Name (string)

ContentDescription/Place/Descr
iption (string)

SemanticBase[@xsi:type="mpeg7:Sem
anticPlaceType”])/Place/PlaceDescriptio
n (string)

ContentDescription/Event/Label
(anyURI)

SemanticBase[@xsi:type="mpeg7:Eve
ntType”]/Event/Label/Name (string)

© ISO/IEC 2012 — All rights reserved
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Table 3 — Semantic relations of JPSearch core schema and Dublin Core

JPSearch core element Semantic relation Dublin Core element
Identifier exact Identifier (string)
Modifiers more generic Contributor (string)
Creators more generic creator (string)
Publisher more generic publisher (string)
CredltionDate more generic date (string)
ModffiedDate more generic date (string)
Desgription exact description, (string)
RightsDescription exact rights (string)
Source exact soufce (string)
Keyword exact subject (string)
Title exact title (string)
CollgctionLabel not available not available
PrefgrenceValue not available not available
Rating not available not available
Originallmage exact relation (string)
GP3Positioning more generic coverage (string)
RegipnOfinterest not available not available

Table 4 — Corresponding elements in JPSearch core schema and Dublin Core

JPSearch_core element JPSearch element Dublin Core element

Identifier Identifier (anyURI) Identifier (string)

Modifiers GivenName (string) FamilyName | Contributor (string)
(string)

Creators GivenName (string) FamilyName | creator (string)
(string)

Publisher GivenName (string) FamilyName | publisher (string)
(string)

CreationDate CreationDate (dateTime) date (string)

10
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5.2
5.2.1

ModifiedDate ModfiedDate (dateTime) date (string)
Description Description (string) description (string)
RightsDescription Description (string) rights (string)
Source SourceElementType (string) source (string)
Keyword Keyword (string) subject (string)
Title Title (string) title (string)
CollectionLabel not available not available
PreferenceValue not available not availablée
Rating not available not,available

Originallmage

OriginationOfID (anyURI)

relation (string)

GPSPositioning

attribute::longitude (double)

attribute::latitude (double)

coverage (string)

RegionOfinterest

not available

not available

JPQF Query Processor Module

Summary

Module name

JPQF Query Processor

Fungtional
Desgription

d:

ChegKs:the syntactic and semantic validity of a JPQF input/output que
to the-rules of XML 1.1 and the JPQF XML schema. Interprets the bas
of.ah JPQF input query (without QueryTypes) over an example metad
an MPEG-7 collection of image descriptors) and returns a coh

response

ry according
¢ conditions
ata file (e.g.
erent JPQF

Inst
Guigelin

N
llation OQ~
<&

&

Copy the Java jar file to the local filesystem. Requires a previoys Java 1.6

installation and the operating system execution path environment varig
pointing to the Java application launcher (java command).

ble properly

Interface Description

ava -Dioadi confiquration=file: NMVEB-INF/classes/loadi properties.
J J J 7 R A A od [

classpath ./WEB-INF/lib/mpqf-1.0.jar;./WEB-INF/lib/xmldb.jar;./WEB-
INF/lib/exist.jar;./WEB-INF/lib/log4j-1.2.15.jar;./WEB-INF/lib/xmlrpc-1.2-
patched.jar;./WEB-INF/lib/jaxen-1.1.1.jar;./WEB-INF/lib/commons-pool-
1.4.jar;./WEB-INF/lib/antir-2.7.6.jar;/WEB-INF/lib/xercesimpl-2.9.1.jar;./WEB-
INF/lib/resolver-1.2.jar;/WEB-INF/lib/quartz-1.6.0.jar;./WEB-INF/lib/commons-
logging-1.0.4.jar;./WEB-INF/lib/jta.jar;./WEB-INF/lib/commons-collections-
3.1.jar;./WEB-INF/lib/stax-api-1.0.1.jar;./WEB-INF/lib/caliph-emir-cbir.jar,./WEB-

INF/lib/lucene-core-2.1.0. jar;./WEB-INF/lib/lire.jar

org.barcelonatech.kaikoMPQFTester [test_jpsearch_p3_query.xml]
[test_jpsearch_p5_interchangefile.xml] [outputfile.xml]

© ISO/IEC 2012 — All rights reserved
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INPUT

A JPQF query; An example metadata file

OUTPUT

A JPQF response

Programming
Language(s)

Java 1.6

Platform(s)

Windows, Linux and any other platform supporting Java 1.6.

Dependencies NO
Modute—based—— i the—Teference —software _module descrived] in
ISO/IEC 15938-12:2008/Amd.1, which provides an MPEG Query Format Basic
Interpreter. The provided JPQF Query Processor module extends the software in
Details ISO/IEC 15938-12:2008/Amd.1 by adjusting the parameters of- the query
processor to allow the compilation and execution of queries with _features which
are specific of ISO/IEC 24800-3, and also by allowing the execution of the queries
over metadata compliant with ISO/IEC 24800-2.
INPUT Part2: JPQF query processing : \%
Y
Bt JPQF Compilation: @)
MIL instance ML Check [werormednessandsc»eé%lidim
Validation according Q
tothe JPQOF specification \
L - Generation of an internal re@ntatinn
v
IPQOF gompiled query ]
Sw
. o ¥ il
npages [ 4 x uery
XL metadata q\C\)&'PﬂF LR e XML instance
Higure 3 — JPQF query validation and processing module architecture overview
5.2.2 Funcflionality
The provided ~JPQF Query Processor module is based in the reference software module described in
ISO/IEC 15938-1272008/Amd- T, which provides an MPEG Query rormat Basic Interpreter. 1he provided

JPQF Query Processor module extends the software in ISO/IEC 15938-12:2008/Amd.1 by adjusting the
parameters of the query processor to allow the compilation and execution of queries with features which are
specific of ISO/IEC 24800-3, and also by allowing the execution of the queries over metadata compliant with

ISO/IEC 24800-2.

12
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The table below lists the features which are covered by the provided software.

Feature Description

Syntactic and semantic validation of a text query. Generation of a
compiled (parsed) query in the form of an object structure, traversable
by a programming language.

Query  compilation
(parsing)

Basic conditions AND, OR, NOT, XOR, comparison expressions.

Different_agranularities _specified with the EvaluationPath element below
the QueryCondition element

Graputarity

Sorting Any possible usage of the SortByFieldType and SortByAggregate Type
Grouping Any possible usage of the GroupBy element

Join JoinType with the evaluationPath element

Combination of

Grouping and Join GroupBy + Join

Compliant with Part 2 | Address metadata paths according to ISO/IEC 24800-2

]
(&)

Compliant with Part 5 | Accept input metadata formatted according to ISO/IEC 2480(

5.2.3| Command line utilization

5.2.31 Instruction for commands

This module provides a standalone basic interpreter which allows command line testing of JPQH queries over
a single ISO/IEC 24800-5 metadata file containing the description of multiple images.

The JPQF Query Processor ‘executable comes as a Java jar file and relies on a Java 1.6 (or higher)
installation on the target’computer.

The standalone test\version of the interpreter can be executed by the following command:

java -Dlog4j.configuration=file:./WEB-INF/classes/log4j.properties -classpath ./WEB-INF/lib/mpqf-
1.0.jar;./WEB-INF/lib/xmldb.jar;./WEB-INF/lib/exist.jar;./WEB-INF/lib/log4j-1.2.15.jar;./WEB-INF/lip/xmirpc-1. 2-
patchedjar;/WEB-INF/lib/jaxen-1.1.1.jar;./WEB-INF/lib/commons-pool-1.4.jar;/WEB-INF/lib/antirt
2. 7_6-'2r; /IA/FR_II\IF/Iih/yprr‘nelm'nl_9 91 Jinr; MEB-INF/ib/resolver-1 9Jinr; M/FR_II\IF/Iih/qunrh_
1.6.0.jar;./WEB-INF/lib/commons-logging-1.0.4.jar;./WEB-INF/lib/jta.jar;./WEB-INF/lib/commons-collections-
3.1.jar;./WEB-INF/lib/stax-api-1.0.1.jar;/WEB-INF/lib/caliph-emir-cbir.jar;./WEB-INF/lib/lucene-core-

2.1.0 jar;./WEB-INF/lib/lire.jar org.barcelonatech.kaikoMPQF Tester [test_jpsearch_p3_query.xml]
[test_jpsearch_p5_interchangefile.xml] [outputfile.xml]

A .bat/.sh script which instantiates this commands with two parameters is provided within the
test/jpsearch_tests directory:

jpqf.bat [test_jpsearch_p3_query.xml] [test_jpsearch_p5_interchangefile.xml] [outputfile.xml]

© ISO/IEC 2012 — All rights reserved 13
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The directory test/jpsearch_tests contains several test queries and a test ISO/IEC 24800-5 file with the
descriptions of different images. For example:

jpqf.bat test1_

5.2.3.2

jpqf.bat test2_

1_emptyquery.xml images _metadata_28400 _5.xml

Example Utilization

1_comparison_equal.xml images_metadata_28400_5.xml out.xml

Example inpu

tquery (test2—f—comparisomequal-xmi}:

<?xml versg
<JPEGQuery
xmlns :mpgf
xmlns:xsis
xsi:schema
urn:mpeg:nf
JpafID="ht
<InputQu¢g
<Outpy
outputNamg
<mpgf:H{
<mpgf : H
<mpgf : K
typeName="'
<mpqgf: K
typeName="'
<mpgf: K
<mpqgf: KR
<mpqgf:KR
</Output
<Qusg

<Evaluatid
aluationP4g

</0u
</Inpy
</JPEGQuern

ion="1.0" encoding="UTF-8"7?2>
xmlns="urn:jpeqg:jpgf:schema:2008"

="urn:mpeg:mpgf:schema:2008"
"http://www.w3.0rg/2001/XMLSchema-instance"
Location="urn:jpeg:jpgf:schema:2008 24800-3.xsd

pgf:schema:2008 mpgf corl cor2 amdl.xsd"
tp://www.mpgf.org/id1">

ry>

tDescription maxItemCount="3" maxPageEntries="10"
Space="urn:mpeg:mpeg’:schema:2004">

egqField typeName="jpcs:uri">../../ImageData/MediaUri</mpgf:ReqgField
eqField typeName="jpcs:identifier">Identifier</mpqgf:ReqgField>
eqgField

jpcs:Creators/GivenName">Creators/GivetName</mpgf:RegField>

egField
jpcs:Creators/FamilyName">Creators/FamilyName</mpgf:ReqgqField>

eqField typeName="jpcs:CreationRate">CreationDate</mpgf:ReqgField>
eqField typeName="latitude">GPSPositioning/@latitude</mpgf:ReqField
eqField typeName="longitude'P»>GPSPositioning/Q@longitude</mpgf:ReqgFie
Description>

ryCondition>

nPath>/ImageRepositony’/ Image/ImageMetadata/JPSearchImageDescription

th>

<Condition xsi:type="mpgf:Equal">
<mpqgf:DateTimeField>CreationDate</mpgf:DateTimeField>
<mpgf:DateTimeValue>2009-10-07T08:46:45</mpgf:DateTimeValue>

</Conditioh>

eryCondi¥@ieon>

tQueryd

y>

1d>

/Ev

14
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Example ISO/IEC 24800-5 doc (test/jpsearch_tests/images _metadata 28400 _5.xml):

<?xml version="1.0" encoding="iso-8859-1"?>

<ImageRepository xmlns="urn:jpeg:jpsearch:jpxif:2009"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:jpcs="urn:jpeg:jpsearch:schema:coremetadata:2009"
xmlns:jpcls="urn:jpeg:jpsearch:schema:collections:2009"
xmlns:mpeg/7="urn:mpeqg:mpeg’:schema:2004"
xsi:schemalocation="urn:jpeg:jpsearch:jpxif:2009 24800-5-repository.xsd
urn:jpeg:jpsearch:schema:coremetadata:2009 24800-2-core.xsd
urn:jpeg:jpsearch:schema:collections:2009 24800-5-collections.xsd

urn: upcg.utpcg'_/'.aphcma. 5047 sSThema - xsa™
<Impge>

<IpageData>
<MediaUri>imageDB/test/imageFiles/testimagel.jpg</MediaUri>
</[mageData>
<IpageMetadata>
<PPSearchImageDescription>
jpcs:Identifier>urn:unique:identifier:1</jpcs:Identifigr>
Jjpcs:Creators xml:lang="en-us">
<jpcs:GivenName>John</Jjpcs:GivenName>
<jpcs:FamilyName>Smith</jpcs:FamilyName>
/jpcs:Creators>
jpcs:CreationDate>2009-10-07T08:46:45</jpcs: CreationDate>
jpcs:Description>String</jpcs:Description>
jpcs:Keyword>String</jpcs:Keyword>
jpcs:Title>String</jpcs:Title>
jpcs:CollectionLabel>String</jpcs:CellectionLabel>
jpcs:PreferenceValue>2</jpcs:PreférenceValue>
jpcs:GPSPositioning latitude="120" longitude="12.0"/>
Jjpcs:RegionOfInterest>
<jpcs:RegionLocator>
<jpcs:Region dim="2">0 0 &0 100</jpcs:Region>
</jpcs:RegionLocator>
<jpcs:ContentDescription/>
<jpcs:ExternalDescription>
<jpcs:TagName>aa</jpcs: TagName>
<jpcs:LiteralValue>123412</jpcs:LiteralValue>
</jpcs:Externadlescription>
<jpcs:ExternalbDescription>
<jpcs:TagName>aa</jpcs: TagName>
<jpcs:SEructuredValue fromNamespace="urn:mpeg:mpeg7:schema:2004">

<mpegh:Mpeg7>

<mpeqg7:DescriptionUnit xsi:type="mpeg7:MedialdentificationType"

fmpeg7:EntityIdentifier/>
</mpeg7:DescriptionUnit>

llLbJCL_,j'_/' . Iib}c‘\:j'—/'
</jpcs:Structuredvalue>
</jpcs:ExternalDescription>
</jpcs:RegionOfInterest>
<jpcs:Width>640</jpcs:Width>
<jpcs:Height>480</jpcs:Height>
</JPSearchImageDescription>
</ImageMetadata>
</Image>
<Image>
<ImageData>
<MediaUri>imageDB/test/imageFiles/testimage2.jpg</MedialUri>
</ImageData>
<ImageMetadata>

© ISO/IEC 2012 — All rights reserved
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<JPSearchImageDescription>

<jpcs:
<jpcs:

<jpcs

<jpcs
</Jjpcs
<jpcs
<jpcs
<jpcs
<jpcs
<jpcs

Identifier>urn:unique:identifier:2</jpcs:Identifier>
Creators xml:lang="en-us">
:GivenName>Jack</Jjpcs:GivenName>
:FamilyName>Black</Jjpcs:FamilyName>

:Creators>
CreationDate>2001-12-17T09:30:47.0Z</jpcs:CreationDate>
Description>String</jpcs:Description>
Keyword>String</jpcs:Keyword>

Title>String</jpcs:Title>
CollectionLabel>String</jpcs:CollectionLabel>

<jpcs
<jpcs
<jpcs:
<jpcs
<jpd
</3jpd
<jpcs
<jpcs
<jpd
<jpd
</JPg
<jpcq
<jpd
<jpd
<mg

<1

<
</n
</3p
</Jpg
</JjpcH
<jpcs:
<jpcs:
</JPSea
</ImageM

</Image>

<Image>

<ImageD3g
<Medial
</Imagel
<ImageMs
<JPSeaq
<jpcs:
<jpcs:

o = 7o 5l
HO LT LTI TIICTVALUT L

2 o = Zoml
JPLo . D LTITLITIILTVALUT

:[GPSPositioning latitude="12.0" longitude="12.0"/>

RegionOfInterest>

:RegionLocator>

s:Region dim="2">0 0 100 100</jpcs:Region>
s:RegionLocator>

:ContentDescription/>
:ExternalDescription>
s:TagName>aa</jpcs:TagName>
s:LiteralValue>123412</jpcs:LiteralValue>
s:ExternalDescription>
:ExternalDescription>
s:TagName>aa</Jjpcs:TagName>
s:StructuredValue fromNamespace="urn:mpeg:mpeg’:schema:2004">
eg’7:Mpeg7>

peg7:DescriptionUnit xsi:type="mpeg7:MedialdentificationType">
mpeg7:EntityIdentifier/>
mpeg”/:DescriptionUnit>

peg’ :Mpeg7>

cs:StructuredValue>

s:ExternalDescription>

:RegionOfInterest>

Width>640</jpcs:Width>
Height>480</jpcs:Height>
rchImageDescription>

etadata>

ta>

ri>imageDB/test/imageFiles/testimage3. jpg</MedialUri>
ata>

tadata>

chImagePescription>
Idehtifier>urn:unique:identifier:3</jpcs:Identifier>
Ch€ators xml:lang="en-us">

<jpc

<jpcs
</jpcs
<jpcs:
<jpcs
<jpcs
<jpcs
<jpcs
<jpcs
<jpcs
<jpcs
<jpcs:

it DL o L . oo DL
o L CIIINAIT DI L TIT _JlezD o L CIIINAIT
:FamilyName>John</Jjpcs:FamilyName>
:Creators>

CreationDate>2001-12-17T09:30:47.05</jpcs:CreationDate>

:Description>String</jpcs:Description>
:Keyword>String</jpcs:Keyword>
:Title>String</jpcs:Title>
:CollectionLabel>String</jpcs:CollectionLabel>
:PreferenceValue>1</jpcs:PreferenceValue>
:GPSPositioning latitude="10.0" longitude="12.0"/>
:Width>640</jpcs:Width>

Height>480</jpcs:Height>

</JPSearchImageDescription>
</ImageMetadata>
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</Image>
<Image>
<ImageData>
<MediaUri>imageDB/test/imageFiles/testimaged.jpg</MediaUri>
</ImageData>
<ImageMetadata>
<JPSearchImageDescription>
<jpcs:Identifier>urn:unique:identifier:4</jpcs:Identifier>
<jpcs:Creators xml:lang="en-us">
<jpcs:GivenName>Peter</Jjpcs:GivenName>
<jpcs:FamilyName>Wei</jpcs:FamilyName>

_jﬁJk,D . CJ_CG.tUJ_D
jpcs:CreationDate>2001-12-17T09:30:47.00</jpcs:CreationDate>
jpcs:Description>String</jpcs:Description>
jpcs:Keyword>String</jpcs:Keyword>
jpcs:Title>String</jpcs:Title>
jpcs:CollectionLabel>String</jpcs:CollectionLabel>
jpcs:PreferenceValue>5</jpcs:PreferenceValue>
jpcs:GPSPositioning latitude="10.0" longitude="12.0"/>»
jpcs:Width>640</jpcs:Width>
jpcs:Height>480</jpcs:Height>
<fJPSearchImageDescription>

</[[mageMetadata>
</Ipage>
<Impge>

<ImageData>
<MediaUri>imageDB/test/imageFiles/testiquage5. jpg</MedialUri>
</[mageData>
<ImageMetadata>
TPSearchImageDescription>

jpcs:Identifier>urn:unique:idenkifier:5</jpcs:Identifier>

jpcs:Creators xml:lang="en-us"“>
<jpcs:GivenName>Peter</jpcssGivenName>
<jpcs:FamilyName>Wei</jpes:FamilyName>

/jpcs:Creators>

jpcs:CreationDate>200%-12-17T09:30:47.00</jpcs:CreationDate>

jpcs:Description>3tring</jpcs:Description>
jpcs:Keyword>String</jpcs:Keyword>
jpcs:Title>Strdng</jpcs:Title>
jpcs:Collectionlabel>String</jpcs:CollectionLabel>
jpcs:PreferenceValue>1</jpcs:PreferenceValue>
jpcs:GPSResitioning latitude="10.0" longitude="12.0"/>
jpcs:Wiadth>640</jpcs:Width>

jpcsMteight>480</jpcs:Height>
<fJPSegrchImageDescription>

</[ma@geMetadata>

</I ST

</ImageRepository>

AN

Example resulting output (out.xmi):

<?xml version="1.0" encoding="IS0O-8859-1"7?>
<JPEGQuery xmlns="urn:jpeg:jpgf:schema:2008" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:mpgf="urn:mpeg:mpgf:schema:2008" xsi:schemalocation="urn:jpeg:jpgf:schema:2008 24800-3.xsd
urn:mpeg:mpgf:schema:2008 mpgf corl cor2 amdl.xsd" jpqfID="http://www.mpqgf.org/idl">
<OutputResult currPage="1" totalPages="1" expirationDate="2011-07-22T00:00:00">
<mpgf:ResultItem recordNumber="1">

<mpgf:TextResult/>

© ISO/IEC 2012 — All rights reserved 17
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<mpgf :MediaResource/>
<mpqgf:

FragmentResult

name="jpcs:uri">imageDB/test/imageFiles/testimagel.jpg</mpqgf:FragmentResult>

<mpqgf:
<mpgf:
<mpgf:
<mpgf:
<mpgf:
<mpqgf:

FragmentResult
FragmentResult
FragmentResult
FragmentResult
FragmentResult

FragmentResult

</mpgf:ResultItem>
</OutputResult>

name="jpcs:identifier">urn:unique:identifier:1</mpgf:FragmentResult>
name="jpcs:Creators/GivenName">John</mpgf: FragmentResult>
name="jpcs:Creators/FamilyName">Smith</mpgf:FragmentResult>
name="jpcs:CreationDate">2009-10-07T08:46:45</mpgf:FragmentResult>
name="latitude">12.0</mpqgf:FragmentResult>
name="longitude">12.0</mpqgf:FragmentResult>

</JPEGQuery>

5.2.4 Embgdding the module

5.2.4.1

The provided
divided in se
package org.
indexing con

engine, and
allows combi
one of the
org.iso.mpeg

Infroduction

content indexes from third parties.

A javadoc with the API details has been generated and included in the application bundle.

5.24.2

o org.igo.mpeg.mpgf. MPQFEngine
o org.igo.mpeg.mpgf.Contentindex

o org.ido.mpeg.mpgf.XMLIndex

5.24.3

o java.

Interface Hierarchy

Class Hierarchy
ang.Object

d org.iso.mpeg.mpgf. MPQFEngineFactory
d oftg;is0.mpeg.mpgf. MPQFOutput

d—org-iso-mpeg-mpgt-MPQFEQuery

query processor can be used also as embedded in another Java application. The software is
eral packages, but only one is necessary to access the functionality ‘ofithe query processq
so.mpeg.mpgf. This package contains a set of generic public class€s’and interfaces which
ent and metadata, and executing MPQF and JPQF Query reqgUests. If an application uses only
org.iso.mpeg|mpgf classes and interfaces, it keeps decoupled from the inteérnal implementation of the
he metadata and content indexes. This philosophy pursues the maximum interoperability
hing a query engine, a metadata index, and a content index’from three different third partieg. Any
components can be replaced with minimum impact‘to the host application. The pagkage
mpqf is bundled along with a specific implementation of a query engine, and basic metadafa and

r, the
allow

query
, and

o org.iso.mpeg.mpgf.Resultitem

o java.lang.Throwable (implements java.io.Serializable)

o java.lang.Exception

o org.iso.mpeg.mpqgf.MPQFException

o org.iso.mpeg.mpgf.ContentindexFactory

o org.iso.mpeg.mpgf.XMLIndexFactory

18
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5.2.4.4 Interface MPQFEngine

This is the main component of the API. A particular class implementing the methods of the MPQFEnNgine
interface can be obtained from the MPQFEngineFactory. By default, the UPC — BARCELONA TECH
implementation will be used. The pubic methods of MPQFENgine are:

- MPQFQuery compileQuery(java.io.File mpqfFile)
- MPQFQuery compileQuery(java.io.lnputStream mpgfQueryStream)

- MPQFQuery compileQuery(java.lang.String mpqgfString)

-| MPQFOutput executeQuery(MPQFQuery query)
-| void setXMLIndex(XMLIndex index)

void setContentindex(Contentindex contentindex)

Usage steps:

1) Obtain an implementation through the MPQFEngineFactory
2) Register an XMLIndex and a Contentindex through the setXMLindex and setContentindex methods
3) Index some content and metadata (see XMLIndex and Contentindex interfaces)
4) Compile a query through one of the compileQuery-méthods

5) Execute the query through the executeQuery.method

5.2.455 Interface XMLIndex

Tlhis interface allows connecting the query engine with external XML metadata databases. A|specific
dass implementing the XMLIndex.interface can be obtained from the XMLIndexFactory. The¢ only pubic
method necessary for basic usage is:

vpid indexMetadata(java.io:ihputStream xmlIStream)

Qther methods are @vailable for those who want to implement their own query processors arnd need to
interact with the XME'DB. These methods are documented in the javadoc.

5.2.4,

Interface‘Contentindex

his ipterface allows connecting the query engine with external content databases (video, stijl images,
udio,€tc.). A specific class implementing the Contentindex interface can be obtained from the

void indexContent(java.io.InputStream contentStream)

Other methods are available for those who want to implement their own query processors and need to
interact with the content DB. These methods are documented in the javadoc.

© ISO/IEC 2012 — All rights reserved 19
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5.2.5 Example Utilization

Example Java code

MPQFEngine mpgfEngine =
MPQFEngineFactory.createMPQFEngine ("org.barcelonatech.kaiko.MPQFEngineImplUPC
")

//Setup XMLIndex
XMLIndex xmlIndex =

xmlIndex =
XMLIndexFqCtoTy . CIreateAMLINMTOEX (0. DA CELONa tECIT. KT RO . EXIStArtver.
XMLIndexImplExistEmbedded", "imageDB index/blank/index-exisgt"|,
true) ;

//Index mgtadata file
InputStregm xmlStream = new FileInputStream(“example mpeg7.xml”)) ;
xmlIndex. ijndexMetadata (xmlStream) ;

//Registey XMLIndex
mpgfEnging.setXMLIndex (xmlIndex) ;

//Query cdmpilation
MPQFQuery [mpgfQuery = mpgfEngine.compileQuery (new File (&rgs[0]));

//Query execution
MPQFOutpuy mpgfOutput = mpgfEngine.executeQuery (mpgfQuery) ;

for (int i = 0; i<mpgfOutput.resultltemVectortsize(); i++) {
Resultltem ri = (ResultlItem)mpgfOutput.reswltlitemVector.elementAt (i)
System]out.println ("ResultItem:") ;
System]out.println (ri.textResult) ;
System]out.println (ri.mediaResource);
System]out.println () ;

5.3 Embedded Metadata Codec-Module
5.3.1 Summary

Module narme Embedded Metadata Codec: JPSearch File Format

The JPSearch File Format library provides means for integrating metgdata
descriptions in various formats (XML based such as MPEG-7 or the JPSearch
Core) into a JPEG or JPEG 2000 encoded image file which is stored as JPSearch
Functional File Format. The encoded file can be viewed and processed by any JPEG/JPEG
Description 2000 aware client.

Besides, the JPSearch File Format library supporis the exiraction of attached
metadata descriptions of a JPSearch File Format based file. The extracted
metadata can then be further processed.

Installation Runs as Java application or can be used as Java library in projects .Detailed
Guideline information are provided below.

Interface Description | See below.

Encoding:

1 to n XML based metadata descriptions (currently MPEG-7, Dublin Core and
INPUT JPSearch Core is supported), an image file in JPEG, JPEG 2000, PGM (raw),
PPM (raw) or PGX format and basic annotation information as specified in the
JPSearch Part 4 standard.
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Decoding:

An image file encoded in JPSearch File Format (JPEG or JPEG 2000)

Encoding:

A JPEG or JPEG 2000 encoded image file including the given XML based
metadata descriptions.

OUTPUT )
Decoding:
All integrated metadata descriptions are extracted from the input file and stored at
the local file system.
RS Java 1.6 and higher
Language(s)
Platform(s) Any platform with a Java installation
DepFndencies Java 1.6, JPEG/JPEG 2000 encoder/decoder
Detjils See below
5.3.2| Architecture
View «
Publin
> MPEG- JPSearch A& Core
- 7 Panel Panel Panel
= — .
5
Contyolleré | \
MPEG-2< | JPSearch DC“b"”
Button Button b
Button
- 7 ol
File
Medel JPSearch !
Metadata Format
Metadata Block
Manager JPEG
- : Dublin JPEG
MPEG-7 JPSearch Core 2000
Metadata
Translation | Translator

Figure 4 — Architecture of the JPSearch File Format application
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Figure 4 presents the architecture of the JPSearch File Format framework. The implementation bases on the
following external technologies:Java Swing for the graphical user interface and JDOM for manipulating XML
instance documents. The framework supports two different usage modes. On the one side, it offers an API
providing means for encoding and decoding image files to and from the JPSearch File Format which can be
used in various projects. The APl is implemented in the Model part of the architecture and in more detail by
the MetadataManager class. This class can be used by other projects. Furthermore, for demonstration
purposes a standalone version has been provided which usage is described below (see 5.3.3).

In detail, the Model component provides the implementation for the functionality of decoding, encoding,
metadata assignment and translation. The main element in this component is the MetadataManager class.
This class is |mplemented as smgleton and ensures conS|stency among the mstantlated metadata

can be decod

On the other
Caliph (http:/
additional pa

The View corf
annotations i
screenshots

and Figure 7

The Controllg

)DC (to map to Dublin Core).
created XML instance documents (by using the checkValdidation() method).-By calli

Furthermore, the MetadataManager supports checki

ed and the contained information is extracted.

ide, the framework has been integrated as a use case into the wellNKknown image annotatig
www.semanticmetadata.net/features/). Here, the Module component has been extended |
s, namely the View and Controller component.

nponent enhances Caliph by specialized user interfaces that provide means for adding met
N the supported metadata formats, namely MPEG-7,/Bublin Core and JPSearch Core. Ex
bf the respective interfaces are provided in Figure 5(for MPEG-7), Figure 6 (for Dublin
for JPSearch Core).

r component delegates the individual functionality requests (save, translate, delete, etc.

the respective view elements to the model component. “Details on how to use the extended Caliph tool g

found in 5.3.4.

5.3.3

The standalo
application. T
order to recei

5.3.3.1

Installation / Utilization

ne version comes as java library which can be used via a console or instantiated in a large

ve the metadata elements.

Encoding of Images

The encoding of images~and its assigned metadata can be accomplished by executing the de.globa

class. The clg

-i_encode <fi

ss provides a set of parameters for configuration which are summarized in the following:

e name>

g the
g the
o the
at file

n tool
y two

adata
bmple
Core)

from
an be

Java

he two main scenarios are encoding of metadata into images and decoding of the images in

.Main

name of the input file + format ending. Supported formats are PGM (raw), PPM

(raw),

PGX, JPEG and JPEG 2000

-0 <file name>

name of the output file with ending .jp2 or jpeg

-auth <author’s name>

name of the author, "given name" and "family name" where both information is
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required
-conf <confident measure>
only number in the range of [1..15] is allowed
-flag [yes|no]
flag read only.

-jp (optional)

JbSearch XML file. (.xml ending required)
-mpeg (optional)
MPEG-7 XML file. (.xml ending required)
-dc (dptional)
Dublin Core XML file. (.xml ending required)
-trang [jp|mpeg|dc] (optional)

Metadata format from which the translation starts.
If no metadata exists, jp2 file won't be created

A possible call might be look like as follows:

java |H_encode iris.ppm -0 iris.jp2 -auth Joe Doe -conf 7 -flag no -mpeg mpeg7evaljmp7.xml -dc
dublincoreTest.xml -trans jp de.portal.Main

5.3.32 Decoding of Images

Decogling simply is activated by using the following parameter:

-i_de¢ode <file name>

name-of- the-inputfile—ithas-to-be-afile-with-JP2 or JREG format-

This results in a decoded image and the attached metadata format files of the JPSearch file. Those XML
documents (currently JPSearch Core, Dublin Core and MPEG-7) are stored at the local file system.
Furthermore, the console shows information regarding the annotation part of the JPSearch file format.
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5.3.4 Demonstration

This Subclause describes a demonstration of an implementation of the JPSearch File Format which supports
the storage of metadata descriptions in a JPEG 2000 coded image and the translation among metadata
formats. The provided implementation provides an adaptation of the well known Caliph software for additional
metadata annotation and translation between metadata formats. By this, the individual metadata descriptions
in the arbitrary metadata formats can be stored as JPSearch File Format in a JPEG 2000 coded image file.

The JPSearch File Format framework comes with an extended Caliph user interface supporting in addition
Dublin Core and JPSearch Core.

5.3.4.1 Visualization of MPEG-7

The original [Caliph implementation already provided visual components for annotating metadata with the
MPEG-7 formpat. However, as the tool has been extended by additional metadata formats, the MPEG- T view
has been orpanized within a tabbed pane (see Figure 5). Besides, the original implementation already
provided megns for annotation visual effects of images (e.g. color) and semantic descriptiohs. Furthermore,
the pane allows through the buttons Show XML and Save XML, the visualization of theOXML content as well
as the storagg of the active metadata description into a separate file at the local file system.

- i
& Caliphv0.9.25: CIMG1395.0PG - !\-Q/ || & e
File Vigw Hep
A ~| |/ MPEGT | Dublin Core {JPSearch
= AVEUTOaTTTE]
#|£3 Searches  —|| / Image Information | Semantics | Shape | Visuals | Editor |
#I03 SendTo MPEG7 Annotation = —
=0 Staitmen Annotation] | Gerbil | [ Shewxpdl )| Savexm | |
= (3 Videos ) i i
7| £ Vorlagen MFEG?)(ML;EdItUr |
== workspace AL S . - b =
\ e g <mpeg?:Agent xsitype="mpeo7:PersonTine>

=mpeag?:Nama=

[ <mpeg7:FamiyName >Doe</mpagAFemiytame=
=R =4 CaliphE 7:Famiyh D F<Fertity™
[ (- add. <mpear:GheniName=John</mpagr:Gvenizmea:s
3 bin =/mpag7:MName=
| </mpeg7:Agent> L
[ £ doc </mpeg?:Cragtors> e
<mpeg7:CreationCoordinateds
| d
<] flagj| | <mpeg7:Data>
ag, <mpeg7:TImePoINT=J008-07-31 T17:22:18</mpeg? : TImeP aint:
On /
<[ iris.p) </mpeg7:Datez
D T «</mpeg? :CreationCoord nates:>
e mpeg7:ereation Tool=
£ INI- =
: <mpeg7\lonls
(3 jpeo <mpeag?:Nama=CASID COMPUTER CO.,LTD. E¥-5770</mpag7 MNarma»
-3 lib </Mmeg7: Tool=
-0 e || <RiDeg?:5etiing name="Make" value="CASIO COMPUTER CO.,LTD." /=

£mpeg7:Sotting name="Modeal" valie="EX-8770 " [=

<mpeg7:Setting name="0rientation" value="Top, kft side (Horzontal / normal)" />
<mped7:Setting name="X Resolution” value="72 dots per nch” />
<mpeg7:Satting name="Y Rasolution" walua="72 dots per nch" /=
<mpeg7:Setting name="Resolution Unt" value="Inch" /=
<mpeg7;5etting name="Softwarz" value="1.01 "=

B3 test [+

Ll

JPSearch File For m at:

[ L
IPSearch
Filewritten to ChlUsers\Moe\workspaceh Caliph Emir CIMGL 395 mpT xml 116.3M of 175.6M

Figure 5 — Screenshot for MPEG-7 annotations in the extended Caliph application

5.3.5 Visualization of Dublin Core
Similar to the MPEG-7 visualisation, an annotation module for the Dublin Core schema has been integrated

(see Figure 6). As the Dublin Core schema is focused on 15 core elements, two tabs are sufficient. Besides,
the manual annotation in the provided text fields, a user is able to load preconfigured annotations by using the
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Get XML button. Again, the Save XML functionality supports the storage of the annotation in an external XML
instance document at the file system.

-
% Caliph v0.9.25: CIMG1395JFG = - . l- @lﬂ
File Wiew Help
i\ - f{MPEG?)‘ Dublin Core ‘JPS:nrch\
®-03 Searches |||/ Editer | XML Editer |
-3 SendTo Dublin Core XML Editor
o e [annotation | [ GetxMl | [ ShowiMl | [ Savesm | [ Edit
F-7 Yideos
#-C3 Yorlagen
=[5 workspace Contributer Creator Publisher
3"; ‘metadal Given Name Given Name: John Given Name: fa)
=t-L=F CaliphEn : . :
Family Mams: Famnily Name: [oe Family Mame:
B0 addd Y ¥ y Q\
®-E3 bin Description: Rights: Subject: 3 b
O v
-3 doc
O flagj_|
..... u flag.t
O iris.p Identifier:
""" U iris_ef" Date: 2008-07-31T17:22:18
B J_N[-s':': Source:
-l jpeoli [l Creation informat
= itle: reation information

B3 sre [ Relation:
£3 test ~||| Coverage:
q || I

Language:

Format:

Type

JPSearch Fle Format:

S OO (OO LN 7 0 e ]
Filz written to Ch\UsersiMog\werkspace\CaliphEmirl CIMG1395 m v\ |120.SM of 175,6M
.\@
Figure 6 — Screenshot for Dublin Core annotations in the extended Caliph application
b\

<

N
5.3.6| Visualization of JPSgg:dh Core
Finally, the current imp tation offers a user interface for annotating metadata according to the JPSearch

core netadata format (see Figure 7). For supporting the full standard, 3 tabs for manually annotating the
metadata are integrated. Here, again the full functionality (Get XML, Show XML, Save XML) for managing the
descrjption is a le.

O
D
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b 7 — Screenshot for JPSearch core annotations in the extended Caliph application

5.3.7 Trandlation Rules

The framewo
5.1. The wor

'k uses internally for translating'-metadata instances the translation rules framework introdu
flow of any translation among the metadata instances is realized by an intermediate trang

to JPSearch ¢ore and then the target.schema is addressed (see Figure 8).
- Dublin | JPSearch |
. — - ) | wvrec7
| Qore ¢ | Core ; , !
g O , >

ced in
lation

Figure 8 — Metadata translation directions

5.4 Repository Import/Export Module

5.41

Summary

Module name

Repository Import/Export Module

Functional
Description

Content Repositories import/export
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Installation
Guideline

Copy the Java jar file to the local filesystem. Requires a previous Java 1.6
installation and the operating system execution path environment variable properly
pointing to the Java application launcher (java command).

Interface Description

java -Dlog4j.configuration=file:./WEB-INF/classes/log4j.properties -
classpath /WEB-INF/lib/mpqf-1.0.jar;./WEB-INF/lib/xmldb.jar; /WEB-
INF/lib/exist.jar;./WEB-INF/lib/log4j-1.2.15.jar;./WEB-INF/lib/xmirpc-1.2-
patched.jar;/WEB-INF/lib/jaxen-1.1.1.jar;./WEB-INF/lib/commons-pool-
1.4.jar;./WEB-INF/lib/antir-2.7.6.jar;./WEB-INF/lib/xercesimpl-2.9.1.jar;./WEB-
INF/lib/resolver-1.2.jar;./WEB-INF/lib/quartz-1.6.0.jar;./WEB-INF/lib/commons-
logging-1.0.4.jar;./WEB-INF/lib/jta.jar;./WEB-INF/lib/commons-collections-

3 1Jinr,' /I/I/I:R-II\IF/Iih/anv.::,ni.'l Q 1Jinr" /I/I/I:R-II\IF/Iih/P::Iiph-nmir.r‘hirliqr;_/WEB-

INF/lib/lucene-core-2.1.0.jar;./WEB-INF/lib/lire.jar org.barcelonatech.
JPSearchimportTester [test_jpsearch_p5_interchaphgefile.xml]
[repositoryname]

INPUT An XML file to be imported / export request

OUTPUT A report about the import process / An exported XML file

Programming
Language(s)

Java

Platform(s)

Windows, Linux and any other platformy supporting Java 1.6.

Depgendencies

NO

Details

Standalone tool which allows.the import of a single ISO/IEC 24800-5 metadata file
containing the description ef multiple images.

/I;arl 5: Interchange format

Repository
Interchange

XML File (Part 5)

Figure 9 — Repository contents import/export module architecture overview
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5.4.2 Functionality

The table below lists the features which are covered by the provided software.

Feature Description
Import XML JPSearch Part 5 XML Format Import.
Export XML JPSearch Part 5 XML Format Export.
5.4.3 Comnmand line utilization

5.4.3.1 Instruction for commands

This module
containing th
the results of

The module ¢

The provideg
stored in dirg

provides a standalone tool which allows the import of a single ISO/IEC 24800-5 metadata file
b description of multiple images. The same module provides functionalities*for Parts 3 and| 5, so
the import/export tests can be also queried with Part 3 tools as explained in 5.2.

omes as a Java jar file and relies on a Java 1.6 (or higher) installation on the target computer.

software allows importing or exporting metadata against one or more image metadatg DBs
ctories (one for each DB) within the imageDB_index ditéctory. Initially, there only exists one

empty DB c@

tool

generated frdm an input XML file (this DB should not be used to-test the import/export tools). The imp
allows creating a new DB and filling it with the contents from an_input 24800-5:2011 XML file. A newly ¢
DB can be manually removed by just deleting its directory from the imageDB_index directory. The expo
allows storing into an output 24800-5:2011 XML file the contents of a previously created DB.

lled "blank", which allows executing Part 3 queries™@against a non persistent metade:)}i DB

eated
rt tool

IMPORT TO(
The standalo

Java -Dlog4.c
1.0.jar;/WEB
patched.jar;.

2.7.6.jar;./WE
1.6.0.jar;./WE
3.1.jar;./WEB
2.1.0.jar;./WE
[test_jpsear

A .bat/.sh scr|
test/jpsearct

metadatalmp

DL
e test version of the import tool can be executed by the following command:

onfiguration=file:./WEB-INF/classes/log4j.properties -classpath ./WEB-INF/lib/mpqf-
INF/lib/xmldb.jar; /WEB-INF/lib/exist.jar;./WEB-INF/lib/log4j-1.2.15.jar;/WEB-INF/lib/xmlrpg-1.2-

EB-INF/lib/jaxen-1.1.1.jar;./WEB-INF/lib/commons-pool-1.4.jar;./WEB-INF/lib/antir-
B-INF/lib/xercesimpl=-2:9.1.jar;./WEB-INF/lib/resolver-1.2.jar;/WEB-INF/lib/quartz-
B-INF/lib/commons-logging-1.0.4.jar;/WEB-INF/lib/jta.jar;./WEB-INF/lib/commons-collectiohs-
INF/lib/stax-api~1.0.1.jar;./WEB-INF/lib/caliph-emir-cbir.jar;./WEB-INF/lib/lucene-core-
B-INF/lib/liresyjar org.barcelonatech. JPSearchimportTester
h_p5_interchangefile.xml] [repositoryname]

pt whichrinstantiates this command with two parameters is provided within the
_tests directory:

And the version without parameters:

test_metadatalmport_ex1.bat

EXPORT TOOL

The standalone test version of the export tool can be executed by the following command:

java -Dlog4j.configuration=file:./WEB-INF/classes/log4j.properties -classpath ./WEB-INF/lib/mpqf-

1.0.jar;./WEB

-INF/lib/xmlidb.jar;/WEB-INF/lib/exist.jar;./WEB-INF/lib/log4j-1.2.15.jar;/WEB-INF/lib/xmirpc-1.2-

patched.jar;./WEB-INF/lib/jaxen-1.1.1.jar;./WEB-INF/lib/commons-pool-1.4.jar;./WEB-INF/lib/antlr-

28

© ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=b7a1a6ed479c79ca6a9303f7b7ae2c24

	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Overview and conventions
	4.1 Organization of the document
	4.2 Overview of the architecture of the ISO/IEC 24800 reference software

	5 Reference software for the ISO/IEC 24800
	5.1 Metadata Translation Module
	5.1.1 Summary
	5.1.2 Functionality
	5.1.2.1 Introduction 
	5.1.2.2 Translation manager 
	5.1.2.3 Module Translator 
	5.1.2.4 Module TranslateIntoXXX 
	5.1.2.5 Module Translate 
	5.1.2.6 Integration of new metadata formats 

	5.1.3 Installation / Utilization
	5.1.4 Metadata Comparison

	5.2  JPQF Query Processor Module
	5.2.1 Summary
	5.2.2 Functionality
	5.2.3 Command line utilization
	5.2.3.1 Instruction for commands
	5.2.3.2 Example Utilization

	5.2.4 Embedding the module
	5.2.4.1 Introduction
	5.2.4.2 Interface Hierarchy
	5.2.4.3 Class Hierarchy
	5.2.4.4 Interface MPQFEngine
	5.2.4.5 Interface XMLIndex
	5.2.4.6 Interface ContentIndex

	5.2.5 Example Utilization

	5.3 Embedded Metadata Codec Module
	5.3.1 Summary
	5.3.2 Architecture
	5.3.3 Installation / Utilization
	5.3.3.1 Encoding of Images
	5.3.3.2 Decoding of Images

	5.3.4 Demonstration 
	5.3.4.1 Visualization of MPEG-7

	5.3.5 Visualization of Dublin Core
	5.3.6 Visualization of JPSearch Core
	5.3.7 Translation Rules

	5.4 Repository Import/Export Module
	5.4.1 Summary
	5.4.2 Functionality
	5.4.3 Command line utilization
	5.4.3.1 Instruction for commands
	5.4.3.2 Example Utilization




