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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-governmental, in liaison with ISO and IEC, also take part in the

work.
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Introduction

Considerable improvements in the performance of automated face recognition (AFR) have resulted
in applications such as automated border controls, where facial images encoded in ePassports
are compared with the face presented by a traveller at a control point. The success of these first
generation AFR systems has encouraged suppliers to consider other applications, where the subject
is not necessarily aware of the use of biometric comparison and where the environment for collection
of images can be far from optimal. The inferior performance in such less-controlled identification
applications can necessitate a greater involvement by trained personnel.

The ISQEC 30137 series provides guidance on the use of biometric technolagies (primarily automated
face [recognition) in video surveillance systems (VSS) for several scenarios, includihg real-time
opergtion against watchlists and post-event analysis of video data. The ISO/IEC 30137/sefies includes
guiddnce on the selection and placement of cameras through to system specification,| testing and
maintenance. The ISO/IEC 30137 series uses the term VSS to replace the older but,eémmonly used term,
closef circuit television (CCTV).

The ISO/IEC 30137 series addresses the annotation of human beings. Itds Aot intended t¢ provide for
annotation of non-human objects such as cars, animals, or luggage.

Records conformant to this document can be produced from videe.irreither of the following ways:

— automatically, in which software analyses video and estimates quantities defined in thfs document,
ar

— n1hanually, in which human reviewers annotate video with a goal of producing ground truth video
annotation, which can be used by a receiving System (i.e. any service or device that decodes,
interprets and uses standardized data).

This $upports several applications, including:

— Heople counting:

- stating of the number of peaple present in a location,

- stating of the number.of people traversing a given point or volume,

- stating of population density (e.g. in crowds),

—  measurement{of crowd densities,

—+ performanee of crowd behavioural analyses.

|
o

utomatéd)detection and tracking:

- ,automated enrolment (addition) of subjects to a watchlist, exhaustively or after|behavioural
ahalysis,

— detection of subjects, and parts of subjects (e.g. faces),
— tracking of subjects through time, e.g. following motion in a single video,

— tracking of subjects appearing through camera networks, including cases where a subject is
viewed simultaneously by different cameras, and cases where the subject appears sequentially
before several cameras,

© ISO/IEC 2021 - All rights reserved v
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— re-identification, the process of connecting an identity of a subject across two or more video
sequences.

— Automated identification:

— inlawenforcement,looking for subjects of interest present on watchlists (negative identification,
blacklists),

— inlaw enforcement, applications in review of post-event VSS video from one or multiple cameras

agai

nst watchlists,

— in private commercial settings, looking for individuals to be given preferential service,

— iden
This documsg

— Imaging
spectru

— When th
— Brid
— Where 3
— Brid
— Interme
— Absolutg
— esti
— hair
— esti
— clot
— glas|
— best
— Subject

— Subject

nt includes annotation of the following information:

mn.

f description of the subject (what can be seen in the video?).

nd when the face of the subject appears.

e description of the subject:

mated age, sex,

and eye colour,

mated height and corpulence,

hing and clothing colour,

ses/hat,

subject image prbest subject face image.
nteractionsswith other subjects and groups.

nteractions with other video elements (bag, car, etc.).

— Known 1dentity of the subject.

tification of cooperative enrolled subjects (positive access control, whitelists).

e subject appears in the video (start time) and when they leave (end time).

f description of the face (pose, orientation, expression, occlusion).

iate tracking points between the start and end{timnes, for subject and face.

type: single camera, sequential cameras, stereo cameras, combination, camera capture

— The presence of other subjects who are not annotated.

— Regions of interest, outside of which an algorithm or receiving system would not operate.

— Absence: Where items of interest, including subjects, are known to be absent.

Standardized annotation supports evaluation, research and development, and operational deployment.

Vi
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Information technology — Use of biometrics in video
surveillance systems —

Part 4:
Ground truth and video annotation procedure

1 Scope

This document establishes requirements for the annotation of humans, human facés and other body
partg, and arbitrary objects appearing in imagery. It specifies the following:

— metadata to be inserted in a video stream;

— encoding of full and partial spatial and temporal ground truth inférmation for:

- objects present in a video, and

- objects absentin a video;
— pgrocedures for different annotation of known and utknown subjects.
This flocument does not specify:

— ¢ncoding of video data.

2 ormative references

Ther¢ are no normative references.inthis document.

3 Terms and definitions
For the purposes of this'dacument, the following terms and definitions apply.
[SO apd IEC maintain.ferminological databases for use in standardization at the following addresses:

— IBO Online‘browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
annotation
process of generating annotation data from imagery

3.2
annotation data
metadata associated with a subject traversing the field of view of a specific VSS camera

Note 1 to entry: An annotator preparing instances in accordance with this document should document the
criteria under which a subject annotation was made. For example, it can be policy to not annotate faces for which
interocular distance is below 12 pixels.

Note 2 to entry: If annotations are made by following a strict, tightly constrained or narrow set of criteria, then

detection, tracking, recognition or algorithm is expected to be more accurate than if more permissive or general
criteria has been used.

© ISO/IEC 2021 - All rights reserved 1
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Note 3 to entry: An evaluation of, a tracking algorithm, for example, might exclude subjects that traverse in a non-
conformant way. This could include factors such as the subject’s direction of travel, obscuration by other people
or objects, operational functionalities of the camera (such as correct focus) or environmental conditions (e.g.
operation during night or day).

3.3

bounding box

rectangular

region enclosing annotated object

Note 1 to entry: The major and minor axes of the rectangle are parallel to the edges of the images. For rotated

boxes, the pol

ygon annotation is to be used.

3.4

bounding pplygon
arbitrary region enclosing annotated object

3.5

video surv
system cons
controlling p

3.6
random acq
ability to acd

3.7
recognition
process of as

3.8

illance system
isting of camera equipment, monitoring and associated equipment for*transmissio
urposes, which can be necessary for the surveillance of a protected area

ess
ess arbitrary parts of a media item

signing a biometric identifier to a subject

identification

process of d
database for

Note 1 to entr

med from imagery of individuals

y: This generally does not include assigning an identifier when the target subject is not found

riated terms

tomated facial recognition
gion of intefest

deo suiveillance system

database.

4 Abbrey
AFR au
ROI rq
VSS Vil
5 Confor

manco

N and

letermining a subject’s identity by comparing imagery of a biometric mode against a

in the

TITOIITT

A biometric data record conforms to this document if it satisfies all normative requirements related to:

— its sema

ntic requirements,

— its encoding requirements for structure, data values, and the relationships between its data
elements, as specified throughout Clauses 6 and 7 and Annex A for the biometric record format of
this document, and

— therelationship between its data values and the input biometric data from which the biometric data
record was generated.
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6 Encoding of information supporting annotations

6.1

Overview

-4:2021(E)

The following subclauses define encodings used in the full annotation of video clips, as detailed in
Clause 7.

6.2

6.2.1

Region annotation

Content

An apnotation of a body or body part shall enclose the region. An exception applies for'a
which may be annotated using anthropometric landmarks instead of, or in additioh'to

regio

human face
a bounding

A redion annotation should be as precise as possible without adding an arbitrary margin around the

obje

NOT
regio

If an
may |

6.2.2

Boun
and n

<X9
schen

<xd

strud
</

<xd

An object recognition algorithm can need to adjust the amount(of, spatial margin in t
, depending on how it was trained and on its translational invariancé

object appears as two or more separated parts due to ogclusion, two or more polyg
be used. In this case, the polygonal regions shall be linkedtogether by using a commo

Encoding of a bounding box

ding boxes are the simplest mechanism for spatial annotation. They are rectangles
hinor axes are parallel to the image axes. They’shall be encoded according to Table 1.

Table 1 — XSD schema for encoding of bounding box information

:import namespace="https://standards.iso.org/iso-iec/39794/-5"
alocation="iso-iec-39794-5-ed-1-v1.xsd" />

:element name="regionbata" type="RegionType">

xs:annotation>

<xs:documentat4on>This is the root element of the 30137-4 data
ture.</xs:documentation>

/xs:annotation>

s:element>

:compléxType name="RegionType">

xXs:s&gquence>

<xs:klement name="bounding" type="BoundingType" />
<&g:element name="objectClass" type="ObjectClassType" />

he annotated

onal regions
h identifier.

whose major

o . oCTHUTIILT

</xs:complexType>

<xs:complexType name="BoundingType">
<xs:choice>

<xs:element name="boundingBox" type="BoundingBoxType" />
<xs:element name="boundingPolygon" type="BoundingPolygonType" />

</xs:choice>
</xs:complexType>

<xs:complexType name="BoundingBoxType">
<xs:sequence>
<xs:element name="boundingBoxCoordinates" type="BoundingBoxCoordinatesType" />

<xs:element name="localisationMethod" type="LocalisationMethodType" />

</xs:sequence>
</xs:complexType>

© ISO/IEC 2021 - All rights reserved
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exType name="BoundingBoxCoordinatesType">

<xs:sequence>

<xs:element
<xs:element
<xs:element

name="leftTopCoordinates" type="CartesianCoordinateType"/>
name="boxWidth" type="xs:unsignedInt"/>
name="boxHeight" type="xs:unsignedInt"/>

</xs:se
</xs:comp

<xs:compl

quence>
lexType>

exType name="CartesianCoordinateType">

<xs:sequence>

<xs:e
<xs:e
</xs:se
</xs:comg

lement name="x" type="xs:int"/>
lement name="y" type="xs:int"/>
quence>

lexTvype

<xs:compl
<xs:seq
<xSs:§
maxOccurs="
</xs:s§
</xs:comp

<xs:simpl
<xs:res
<Xs:§
<xs:€
</xs:reg
</xs:simp

exType name="CartesianCoordinateListType">

uence>

lement name="cartesianCoordinate" type="CartesianCoordinateType"
unbounded" />

lquence>

lexType>

eType name="LocalisationMethodType">

triction base="xs:string">
numeration value="reviewer" />
numeration value="automatic" />
striction>

leType>

6.2.3 Enceding of a polygonal region

Polygonal r
annotation
Bounding pqd

<xs:compl]
<xs:seq
<xs:§
type="Carte¢
<xs:¢g
</xs:s§
</xs:comp

6.3 Encod
This subclay

modalities, t|
non-human

f objects that cannot be adequately localized,.€¢ontained or demarcated by a boundin
lygons shall be encoded according to Table 2.

Table 2 — XSD schema for encoding of polygon information

exType name="BoundingPolygotiType">

luence>
lement name ="cartesi¥anCoordinatelList"
sianCoordinateListType" />

lement name="localisationMethod" type="LocalisationMethodType" />
quence>

lexType>

ling of object class information

which body

bojons are the secondary mechanism for spatial annotation. They are available for

> box.

in one annotated region (e.g. face and ear), the encoded data shall represent at least one object. It
supports annotation data of multiple objects.

<xs:compl
<xs:seq
<xs:e
minOccurs=""
<xs:e
</xs:se
</xs:comp

Table 3 — XSD schema for encoding of object class information

exType
uence>
lement
o" />

lement
quence>
lexType>

name="0ObjectClassType">
name="pbiometricModality" type="BiometricModalityType"

/>

name="userDefinedObject" type="xs:string" minOccurs="0"

© ISO/IEC 2021 - All rights reserved
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<xs:simpleType name="ObjectIdentityMethodType">
<xs:restriction base="xs:string">
<xs:enumeration value="groundTruth" />

<xs:enumeration value="groundTruthRetroactive"

/>

<xs:enumeration value="automatedAlgorithmAssigned"

</xs:restriction>
</xs:simpleType>

<xs:simpleType name="BiometricModalityType">
<xs:restriction base="xs:unsignedInt">
<xs:enumeration value="1">
<xs:annotation>
<xs:appinfo>face</xs:appinfo>
.annotation

/>

ISO/IEC 30137-4:2021(E)

</xs:enumeration>
<xs:enumeration value="2">
<xs:annotation>
<xs:appinfo>mouth</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="3">
<xs:annotation>
<xs:appinfo>singlelris</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="4">
<xs:annotation>
<xs:appinfo>bothIrides</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="5">
<xs:annotation>
<xs:appinfo>ear</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="6">
<xs:annotation>
<xs:appinfo>torso</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="7">
<xs:annotation>

</xs:annotation>
</xs:enumerationi
<xs:enumeration’value="8">
<xs:annotation>
<xs:appinfo>fingerPrintTwo</xs:appinfo>
</xs:amaQtation>
</xs:entimeration>
<xs:enumeration value="9">
<Zzs=annotation>
Kxs:appinfo>fingerPrintFour</xs:appinfo>
</xs:annotation>

<xs:appinfo>fingexPrintSingle</xs:appinfo>

. CJILAIHCJ_G.tJ‘_ULl
<xs:enumeration value="10">
<xs:annotation>

<xs:appinfo>fingerPrintFourAndThumb</xs:appinfo>

</xs:annotation>
</xs:enumeration>
<xs:enumeration value="11">
<xs:annotation>
<xs:appinfo>palm</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="12">
<xs:annotation>
<xs:appinfo>backOfHand</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="13">

© ISO/IEC 2021 - All rights reserved
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<xs:annotation>
<xs:appinfo>lowerArm</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="14">
<xs:annotation>
<xs:appinfo>legs</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="15">
<xs:annotation>
<xs:appinfo>fullBody</xs:appinfo>
</xs:annotation>
</xs:enumeration
<xs:gnumeration value="16">
<xsl:annotation>
xs:appinfo>person</xs:appinfo>
</xs:annotation>
</xs:lenumeration>
</xs:relstriction>
</xs:simpleType>

<xs:compllexType name="BiometricModalityExtensionType">
<xs:sequence>
<xs:gllement name="fallback" type="BiometricModalityCodeTypel />
<xs:any namespace="##other" processContents="lax" />
</xs:selquence>
</xs:complexType>

<xs:compllexType name="BiometricModalityType">
<xs:choice>
<xs:gllement name="code" type="BiometricModalityCGodeType" />
<xs:gllement name="extensionBlock" type="BiometxicModalityExtensionType" />
</xs:chloice>
</xs:complexType>

6.4 Encoding of object information

6.4.1 Gengric object information

Object infornation shall be encoded according to Table 4.

Table 4 — XSD schema for encoding of object information

<!-- Tablle 4 in the _CR2 37N6986 text -->
<xs:compllexType nafle="ObjectInfoType">
<xs:sequence>
<xs:€llementNrame="ObjectIdentityType" type="xs:string" />
<xs:ellemént® name="0ObjectIdentityMethod" type="ObjectIdentityMethodType" />
<xs:gllgment name="Role" type="RoleType" />
<xs:ellement name="Cooperation" type="CooperationType"
<xs:element name="Abnormality" type="AbnormalityType" />
<xs:element name="HumanSpecificMetadata" type="HumanSpecificMetadataType" />
</xs:sequence>
</xs:complexType>

<xs:simpleType name="ObjectIdentityMethodType">
<xs:restriction base="xs:string">
<xs:enumeration value="groundTruth" />
<xs:enumeration value="groundTruthRetroactive" />
<xs:enumeration value="automatedAlgorithmAssigned" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="RoleType">

<xs:restriction base="xs:string">
<xs:enumeration value="targetObject" />

6 © ISO/IEC 2021 - All rights reserved
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<xs:enumeration value="nonTargetBackgroundObject" />
<xs:enumeration value="unknown" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="CooperationType">
<xs:restriction base="xs:string">
<xs:enumeration value="cooperative" />
<xs:enumeration value="nonCooperative" />
<xs:enumeration value="unCooperative" />
<xs:enumeration value="unknown" />

<!-- is this needed -->
</xs:restriction>
</xs:simpleTvype

<xg:simpleType name="AbnormalityType">
xs:restriction base="xs:string">
<xs:enumeration value="normal" />
<xs:enumeration value="unknown" />
<xs:enumeration value="abnormal" />
/xs:restriction>

</y#s:simpleType>
EXAMPLE Ambient conditions such as illumination spectrum can be encoded in the data elgment field of
user-dlefined subject information.

6.4.2] Encoding of human subject metadata
Subjgct-specific information shall be encoded according to Table 5. Additional non-standand data may

be ingluded using the encoding of Table 6.

Table 5 — XSD schema for encoding of human subject-specific information

<xgq:complexType name="HumanSpecificMetadataType">
Xs:sequence>

<xs:element name="Age" type="Xs:unsignedInt" />
<xs:element name="Sex" typ€s¥"xs:unsignedInt" />
<xs:element name="Height" “type="xs:unsignedInt" />
<xs:element name="Weight! type="xs:unsignedInt" />
<xs:element name="Erhhicity" type="xs:string" />
<xs:element name="DateOfBirth" type="xs:string" />
<xs:element namefl'extensionBlock" type="HumanSpecificMetadataExtensionTypg" />
/xs:sequence>
</Hs:complexType>

Table 6.—XSD schema for encoding of extended/proprietary subject metadata

<xgd:complexType name="HumanSpecificMetadataExtensionType">
x3¢ sequence>

k] i N 10 ladl i NI fal (=R Y, S loi o
S—eTremeTTT o T T TOaOCK CTYPC roMaiTopeCcTrrreretaTacaty P

<xs:any namespace="##other" processContents="lax" />
</xs:sequence>
</xs:complexType>

6.5 Encoding of an annotation

Regions around objects appearing in two-dimensional video frames, or still images, shall be encoded
according to Table 7.

Table 7 — XSD schema for encoding of an annotation

<xs:complexType name="ObjectAnnotationType">
<xs:sequence>

© ISO/IEC 2021 - All rights reserved 7
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<xs:e
<xs:e
<xs:e
<!--
<xs:e
<!--
</xs:se
</xs:comp

NOTE

137-4:2021(E)

lement name="BoundingBox" type="BoundingBoxType" />
lement name="BoundingPolygon" type="BoundingPolygonType"
lement name="FramelIndex" type="xs:int" />

probably not just an integer -->

lement name="Landmark" type="fac:LandmarkBlocksType"
referenced from 39794-5 -->

quence>

lexType>

/>

/>

A bounding box can have coordinates outside of the dimensions of the parent image. This is useful for

annotation of a face that is on the edge of an image. It supports GUI tools that allow an examiner to mark where

the bounding

6.6 Encodg

box would be if the image had been larger. It also supports tracking in video.

ing of frame timestamns
g-eoHHamne-tHnes PS

For an end-yiser to access video content it is necessary for the underlying media to provideira

access to thd
It is therefon
be randomly

EXAMPLE

6.7 Encoc

Full annotat
annotated in
It is useful t
data given i
more subjec

<xs:sin
<xs:reg
<xS:§
<xS:§
<xs:¢g
</xs:r€
</xs:simp

Additionally]
are not spati

<xs:simpl]

content. For example, ISO/IEC 14496-12 supports seeking to a specific time within a
e recommended that implementers of this document should only reference media tha
accessed.

Absolute and relative offsets; intervals; I-frame indices; sets of frames.

ling of frames and intervals

ion of video sequences is often prohibitively expensive and unnecessary. Objects m
zero or more frames of a video, and zero or more objects may be present in any one f
b encode whether zero, some or all objects are anngtated. This shall be encoded usin
n Table 8. A video sequence shall be considered ¢artially temporally annotated if o
s are not temporally identified as being presentin all frames.

Table 8 — XSD schema for encoding of temporal semantics

pleType name="TemporalSemantiosType">
triction base="xs:string">

numeration value="full" />
nhumeration value="oneFrame" />
numeration value="intexwal" />
striction>

leType>

ally localized within all frames. This shall be encoded in data given in Table 9.

Table 9/~ XSD schema for encoding the completeness of annotation

elYpe name="AnnotationCompletenessType">

hdom
rack.
It can

Ay be
fame.
g the
he or

a video sequence-shall be considered partially spatially annotated if one or more subjects

<XS:restrICCION PasSe—"XSTStIIng
<xs:enumeration value="none" />
<xs:enumeration value="partial" />
<xs:enumeration value="complete" />
</xs:restriction>

</xs:simp

leType>

6.8 Encoding of a track

A track shall be encoded according to Table 10. This identifies the video sequence, start and end points,
and sequence of N region encodings. Additionally, it states which body part or biometric modality is

encoded and

a description of the completeness of the annotation.
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Table 10 — XSD schema for encoding of a track

<xs:complexType name="TrackType">
<xs:sequence>
<xs:element name="TrackBegin" type="xs:unsignedInt" />
<!-- again frame index or timestamp or some other pointer -->
<xs:element name="TrackEnd" type="xs:unsignedInt" />
<xs:element name="N" type="xs:unsignedInt" />
<xs:element name="AnnotationSemantics" type="TemporalSemanticsType" />
<xs:element name="ObjectClass" type="ObjectClassType" />
<xs:element name="ObjectInfo" type="ObjectInfoType" />

D.ClclllCLIL llGU.LLC—"B\JuJ.ldJl_llLJBU = ‘L,_Yt)c—"BUullLlJI_LIKJBU T J_JC" Ia k,k,uJ_D—"ulllJUullLle />
<!-- there will be many of these -->
<xs:element name="BoundingPolygon" type="BoundingPolygonType"
maxOd¢curs="unbounded" />
<!-- there will be many of these -->
<xs:complexType name="ObjectAnnotationType">
XS :sequence>
<xs:element name="BoundingBox" type="BoundingBoxType" />
<xs:element name="BoundingPolygon" type="BoundingPolygonType" />
<xs:element name="FramelIndex" type="xs:int" />

<!-- probably not just an integer -->
<xs:element name="Landmark" type="fac:LandmarkBlocksType" />
<!-- referenced from 39794-5 -->

/xs:sequence>
</js:complexType> </xs:sequence>
</ys:complexType>

6.9 |Encoding of imaging system information

Information about the camera and imaging system-shall be encoded according to Table 11.

Table 11 — XSD schema for encoding of camera information

<xgq:complexType name="CameralnfprmationType">

Xs:sequence>

<xs:element name="Model"* type="xs:string" />

<xs:element name="Mghhfacturer" type="xs:string" />
<xs:element name="UntfquelnstanceID" type="xs:string" />
<xs:element namex!'NumberCamerasObservingVolume" type="xs:unsignedInt" />
<!-- should be~elsewhere? -->

<xs:element mame="CaptureSpectrum" type="xs:string" />
<xs:elemeng héme="MotionMode" type="MotionModeType" />
<!-- PTZ.'onn"fixed or other needed -->

<xs:eleméfit name="FocalLength" type="FocallLengthType" />
/xs:seguence>

</ds:complexType>

<xd:complexType name="FocallLengthType">
XS :sequence

<!-- 80mm -->

<xs:element name="MinLength" type="xs:unsignedInt" />

<!-- e.g. “600mm” same value if lens is fixed length or length at time of capture
was known —-->

<xs:element name="MaxLength" type="xs:unsignedInt" />
</xs:sequence>
</xs:complexType>

<xs:simpleType name="MotionModeType">
<xs:restriction base="xs:unsignedInt">
<xs:enumeration value="0">
<xs:annotation>
<xs:appinfo>fixed</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="1">

© ISO/IEC 2021 - All rights reserved 9
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<xs

<

</x

</xs:
</xs:re
</xs:simp

137-4:2021(E)

rannotation>
xs:appinfo>panTiltZoom</xs:appinfo>
s:annotation>

enumeration>

striction>

leType>

7 Annotation of one video sequence

7.1 Overview

The data record below is developed here to be included in an ISO 22311 stream. ISO/TC 292 developed

a number o
“experiment]

Evaluation ¢
imagery res
consists of
encoding log

7.2 Anno

standards for public security, including 150 22311, which provides for inclusion
al metadata” stream.

f biometric detection, counting, tracking or recognition algorithms that process

s on the known location and identity of individuals appearing in video.imagery. A

bne or more frames. This clause establishes semantic and syntactic’ Tequiremen{
ations and identities of subjects appearing in still and video images.

fation of tracks in video sequence

of an

video
video
s for

A record copformant to this document shall include header information’and one or more annodtated

tracksinad

<xs:complj

<xs:seq

<Xs:¢

<l--

<xs:§

<Xs:¢

<Xs:¢

/>

<xs:§

maxOccurs="]

<Xs:¢

<xs:§

<xs:§

</xs:s¢g

</xs:comg
EXAMPLE

to the testlab

to the testlab

tag with valu

hta structure given by Table 12.

Table 12 — XSD schema for encoding of video

exType name="CompleteAnnotationType">

uence>

lement name="ROIBegin" type="xs:int" />

again frame index or timestamp @©rd some other pointer -->

lement name="ROIEnd" type="xsahtt" />

lement name="CameralInformation" type="CameralnformationType" />

lement name="AnnotationCompléteness" type="AnnotationCompletenessType"

lement name="Exclusion%onelnterval" type="ExclusionZoneType"
unbounded" />
lement name="ObjeatClass" type="ObjectClassType" />

lement name="Tral8k!" type="TrackType" />

lement name="CouptingRegion" type="CountingRegionType" maxOccurs="unbounde
lquence>

lexType>

Regarding’the complete field, suppose that two out of five people in a test video are actors K
pratory.and that complete (x, y, t) information is held for them. The other three people are unk
pratory, The 9A Annotation data tag would be followed by various tags including a 9D Complef
p 2/and’'two 9B Track tags.

" />

nown
nown
eness

7.3 Annotation of absence in video sequence

It is useful to receiving applications to know when to ignore spatial or temporal regions, for example,
when objects are absent from video imagery. It can also be useful for an experimenter interested in
measuring false detection rates to have imagery where absence of objects is known.

The record defined in Table 13 gives two mechanisms for annotating absence. The first option specifies
an interval over which the entire image can be ignored. The second defines regions which can move
over time. These regions shall be encoded using the track tag.

10
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Table 13 — XSD schema for encoding of absence

<xs:complexType name="ExclusionZoneType'">
<xs:sequence>

<xs:element name="AbsencelntervalBegin" type="xs:int" />

<!-- again frame index or timestamp or some other pointer -->

<xs:element name="AbsencelntervalEnd" type="xs:int" />

<xs:element name="Absencelnterval" type="TrackType" maxOccurs="unbounded"

equence

-4:2021(E)

/>

</

NOTE

atte

7.4
It is

sight
be en|

For s
numb
areg

<xd

/>
/>

</

atteglgt detection and recognition (exclusion zone), and an interval over which an algorithinis ng

s:complexType>
This structure supports annotation of both a region mask, in which an algorithm-is no

t detection and recognition.

Annotation of counting information

useful for receiving applications and experimenters to know the humber of subje
ngs present in a series of frames or optionally in a region of these frames. This infor
coded as per Table 14.

pme use cases, it can also be useful for receiving applications and experimenters
er of unique subjects or objects present in at least one frame of a series of frames (or,
on of these frames). This information shall be encedéd as per Table 15.

Table 14 — XSD schema for encoding of object counting information

:complexType name="CountingRegiqalype">

XSs:sequence>

<xs:element name="N" type="xs:int" />

<xs:element name="ObjectGl@ss" type="ObjectClassType" />

<xs:element name="CountimgIntervalBegin" type="xs:int" />

<xs:element name="CountihgIntervalEnd" type="xs:int" />

<xs:element name="BoéundingBox" type="BoundingBoxType" maxOccurs="unbounde

<!-- there will_le many of these -->
<xs:element nafie="BoundingPolygon" type="BoundingPolygonType" maxOccurs="

<!-- theretwlll be many of these -->
/xs:sequence>
s:complexlype>

Table 15 — XSD schema for encoding of unique object counting informatio

t supposed to
t supposed to

ct or object
mation shall

to know the
bptionally, in

hnbounded"

<xs:complexType name="UniqueCountRegionType">
<xs:sequence>

/>

/>

<xs:element name="N" type="xs:int" />

<xs:element name="ObjectClass" type="ObjectClassType" />
<xs:element name="CountingIntervalBegin" type="xs:int" />
<xs:element name="CountingIntervalEnd" type="xs:int" />

<xs:element name="BoundingBox" type="BoundingBoxType" maxOccurs="unbounded"

<!-- there will be many of these -->

<xs:element name="BoundingPolygon" type="BoundingPolygonType" maxOccurs="unbounded"

<!-- there will be many of these -->

</xs:sequence>
</xs:complexType>

© ISO/IEC 2021 - All rights reserved
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Annex A
(normative)

ISO/IEC 30137-4 XSD Schema

<?xml version="1.0" encoding="utf-8"?>

<!-- Use of ISO/IEC copyright in this Schema is licensed for the purpose of developing,
implementi and 1sing software based on thi Schema nbhiect t+o the following
conditions:

* Software |[developed from this Schema must retain the Copyright Notice, this ligt\of
conditions |and the disclaimer below ("Disclaimer").

* Neither tfhe name or logo of ISO or of IEC, nor the names of specific congributors, mnay
be used to |endorse or promote software derived from this Schema without specdific prioj
written permission.

* The softwlre developer shall attribute the Schema to ISO/IEC andysidentify the ISO/IHC
standard from which it is taken. Such attribution (e.g., "This soffware makes use of the
Schema from ISO/IEC 39794-5 within modifications permitted in thé\relevant ISO/IEC
standard. Hlease reproduce this note if possible."), may be plac¢e€d in the software itgelf
or any othelr reasonable location.

The Disclaimer is:
THE SCHEMA |[ON WHICH THIS SOFTWARE IS BASED IS PROVIDED{BY' THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.| IN NO EVENT SHALL THE COPYRIGHT OWNERX®R CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARYy, OR CONSEQUENTIAL DAMAGES (INCLUDING,) BUT
NOT LIMITEQ TO, PROCUREMENT OF SUBSTITUTE GOOWS“OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER
IN CONTRACT, STRICT LIABILITY, OR TORT (INCGLUDING NEGLIGENCE OR OTHERWISE) ARISING IN |ANY
WAY OUT OF [THE USE OF THE CODE COMPONENTS,™ EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE. --
<xs:schema
xmlns="lhttps://standards.iso.orgfiso-1iec/30137/-4"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:vic="http://www.w3.0rg/2007/XMLSchema-versioning"
xmlns: flac="https://standdards.iso.org/iso-iec/39794/-5"
vc:minVlersion="1.0"
targetNamespace="https:.//standards.iso.org/iso-1iec/30137/-4"
elemenfFormDefault="gqualified"
attributeFormDefawlf="unqualified"
version="1.0.1"X%

<xs:import nam€space="https://standards.iso.org/iso-iec/39794/-5"
schemalLocatfiop="iso-iec-39794-5-ed-1-v1l.xsd" />

<xs:elemert uallLC7"J_c9LuuDaLa" L_YLJC7"R':9J_U11T_YPC"
<xs:annotation>
<xs:documentation>This is the root element of the 30137-4 data
structure.</xs:documentation>
</xs:annotation>
</xs:element>

<xs:complexType name="RegionType">
<xs:sequence>
<xs:element name="bounding" type="BoundingType" />
<xs:element name="objectClass" type="ObjectClassType" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="BoundingType">

<xs:choice>
<xs:element name="boundingBox" type="BoundingBoxType" />
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<xs:element name="boundingPolygon" type="BoundingPolygonType" />
</xs:choice>
</xs:complexType>

<xs:complexType name="BoundingBoxType">
<xs:sequence>

<xs:element name="boundingBoxCoordinates" type="BoundingBoxCoordinatesType"

<xs:element name="localisationMethod" type="LocalisationMethodType"
</xs:sequence>
</xs:complexType>

<xs:complexType name="BoundingBoxCoordinatesType">
<xs:sequence>

s:element name="leftTopCoordinates" tvpe="CartesianCoordinateTvpe"

/>

<xs:element name="boxWidth" type="xs:unsignedInt"/>
<xs:element name="boxHeight" type="xs:unsignedInt"/>
/xs:sequence>
</ys:complexType>

<xg4:complexType name="CartesianCoordinateType">
XS :sequence>

<xs:element name="x" type="xs:int"/>
<xs:element name="y" type="xs:int"/>
/xs:sequence>

</Hs:complexType>

<xgd:complexType name="CartesianCoordinatelListType">
XS :sequence>

maxOd¢curs="unbounded" />
/xs:sequence>
</#s:complexType>

<xq:simpleType name="LocalisationMethodType!>
xs:restriction base="xs:string">
<xs:enumeration value="reviewer" /&>
<xs:enumeration value="automaticl 7>
/xs:restriction>

</fs:simpleType>

<xgd:complexType name="BoundindgPolygonType">

Xs:sequence>

<xs:element name ="gaxtesianCoordinateList"
typeg"CartesianCoordinatebistType" />

<xs:element namex"localisationMethod" type="LocalisationMethodType"
/xs:sequence>

</ds:complexType>

<xd:complexTypgesname="0bjectClassType">

xXs:sequefice>

<xs:element name="biometricModality" type="BiometricModalityType"
minOg¢curs="-" />

<xs:kelement name="userDefinedObject" type="xs:string" minOccurs="0"
AR ysequence>

<xs:element name="cartesianCoordinate" type="CaxtesianCoordinateType"

/>

/>

</ .\,uulylc T_yj_wc

<xs:simpleType name="BiometricModalityType">
<xs:restriction base="xs:unsignedInt">
<xs:enumeration value="1">
<xs:annotation>
<xs:appinfo>face</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="2">
<xs:annotation>
<xs:appinfo>mouth</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="3">
<xs:annotation>
<xs:appinfo>singlelris</xs:appinfo>

© ISO/IEC 2021 - All rights reserved
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</xs:annotation>

</xs:enumeration>

<xs:enumeration value="4">
<xs:annotation>

<xs:appinfo>bothIrides</xs:appinfo>

</xs:annotation>

</xs:enumeration>

<xs:enumeration value="5">
<xs:annotation>

<xs:appinfo>ear</xs:appinfo>

</xs:annotation>

</xs:enumeration>

<xs:enumeration value="6">
<xssannotation

xs:appinfo>torso</xs:appinfo>
</xs:annotation>

</xs:lenumeration>

<xs:gnumeration value="7">
<xg|:annotation>

xs:appinfo>fingerPrintSingle</xs:appinfo>
</xs:annotation>

</xs:lenumeration>

<xs:gnumeration value="8">
<xsl:annotation>

xs:appinfo>fingerPrintTwo</xs:appinfo>
</xls:annotation>

</xs:lenumeration>

<xs:gnhumeration value="9">
<xg|:annotation>

xs:appinfo>fingerPrintFour</xs:appinfo>
</xls:annotation>

</xs:fenumeration>

<xs:gnumeration value="10">
<xg|:annotation>

xs:appinfo>fingerPrintFourAndThumb</xg,: appinfo>
</xs:annotation>

</xs:lenumeration>

<xs:gnumeration value="11">
<xg|:annotation>

xs:appinfo>palm</xs:appinfop
</xs:annotation>

</xs:lenumeration>

<xs:gnumeration value="12">
<xsl:annotation>

xs:appinfo>backOfHand</xs:appinfo>
</xs:annotation>

</xs:lenumeration>

<xs:gnumeration yalue="13">
<xg|:annotation>

xs:appinfe>lowerArm</xs:appinfo>
</xls :annofatiion>

</xs:lenumeration>

<xs:gnumeration value="14">
<xg|:a@¥inotation>

-Q.tJtJJl_llfU l‘CHD D.QtJtJJ..llfU
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="15">
<xs:annotation>
<xs:appinfo>fullBody</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="16">
<xs:annotation>
<xs:appinfo>person</xs:appinfo>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>

<!-- Table 4 in the CD2 37N6986 text -->
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