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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
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Introduction

Face images have been used for many decades to verify the identity of individuals. In recent years,
digital face images have been used in many applications including human examination as well as
computer-automated face recognition. Photographic formats are standardized, e.g., for passports
and driver licences. There is also a need for a standard data format for digital face images to enable
interoperability. A prominent case where such interoperability is essential is the electronic passport
system, where face images are stored for several purposes including Automated Border Control.

Biometric data interchange formats enable the interoperability of different biometric systems. The

first generation of biometric data infprr‘hnngp formats was pnh]ichnd between 2005 an
first edition of the ISO/IEC 19794 series. From 2011 onwards, the second generation of(ji
inter¢hange formats was published in the second edition of the established parts and,the
of some new parts of the ISO/IEC 19794 series. In the second generation of biometric-datal
formats, new useful data elements such as data elements related to biometric 'sample
addedl, the header data structures were harmonized across all parts of the ISO/IEC 1979

XML pncoding was been added in addition to the binary encoding.

In anfticipation of the need for additional data elements, and in ordér,to avoid future d
issuep, the ISO/IEC 39794 series provides standard biometric data interchange format
being extended in a defined way. Extensible specifications in ASN-1y(Abstract Syntax Notat]
the djstinguished encoding rules (DER) of ASN.1 form the basisfor encoding biometric d
tag-lgngth-value formats. XSDs (XML schema definitions) form the basis for encoding biom
XML [eXtensible Markup Language).

This
[SO/I1
adop
to be

EC 19794-5:2011. The first generation of bipmetric data interchange formats, whi

retained in the standards catalogue as long as needed.

This flocument is intended to provide a generic face image data format for face recognition
requiring exchange of face image data, Typical applications are:

dutomated face biometric verification (one-to-one comparison) and identification
domparison), and

uman verification of a biometric claim by comparison of data subjects against face imag
gxamination of facedmages with sufficient detail.

In addition to the data format, this document specifies application specific profiles inc

third generation of face image data interchangeformats complements ISO/IEC 19794

ed, e.g., by ICAO for the biometric data storéd-in Machine Readable Travel Documentsg,

2007 in the
bmetric data
first edition
interchange
quality were
1 series, and

ompatibility
s capable of
ion One) and
ita in binary
etric data in

-5:2005 and
ch has been
is expected

applications

bne-to-many

es,including

uding scene

consfraints, photegraphic properties and digital image attributes like image spatial sampling rate,

image size, etcThese application profiles are contained in Annex D.

The gtructure of the data format in this document is not compatible with the previous
Howdgver, this new revision addresses for the first tlme amechanism to malntaln future ex

generations.
tensionsin a

data records

and understand data 1tems that are formatted accordlng to versions of the standard that are older, the
same or newer than the parser is developed to. All newer data items will not disrupt the parsing process
and can be ignored. Newer versions of this document will at least include the mandatory data items of
the previous standards.

The 3D encoding types 3D point map and range image are not supported by this edition of this
document.
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Information technology — Extensible biometric data
interchange formats —

Part 5:
Face image data

1 Scope
This flocument specifies:

— generic extensible data interchange formats for the representation of fatcé image da];cla: A tagged
hinary data format based on an extensible specification in ASN.1 and atextual data format based on
an XML schema definition that are both capable of holding the same information;

— examples of data record contents;
— adpplication specific requirements, recommendations, and Best practices in data acquidition; and

— donformance test assertions and conformance test procedures applicable to this document.

ormative references

llowing documents are referred to in the text in such a way that some or all of their content
constlitutes requirements of this documentxFor dated references, only the edition cited| applies. For
undated references, the latest edition of the‘referenced document (including any amendments) applies.

ISO/IEC 2382-37, Information technology — Vocabulary — Part 37: Biometrics

ISO/IEC 8824-1, Information technoelogy — Abstract Syntax Notation One (ASN.1): Specificqtion of basic
notatjon — Part 1

ISO/IEC 8825-1, Information technology — ASN.1 encoding rules: Specification of Basic Erlcoding Rules
(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER) — Part 1

ITU-T Rec. T.81 (NISO/IEC 10918-1, Information technology — Digital compression apd coding of
contifiuous-tone’still images — Part 1: Requirements and guidelines

ISO 11664-2:2007, Colorimetry — Part 2: CIE standard illuminants

[SO/IECA4496-2:2004, Information technology — Coding of audio-visual objects — Part 2: Visual

ITU-T Rec. T.800 | ISO/IEC 15444-1, Information technology — JPEG 2000 image coding system— Part 1:
Core coding system

[SO/IEC 15948, Information technology — Computer graphics and image processing — Portable Network
Graphics (PNG): Functional specification

ISO/IEC 39794-1, Information technology — Extensible biometric data interchange formats — Part 1:
Framework

Doc ICAO 9303: Machine Readable Travel Documents

W3C Recommendation, XML Schema Part 1: Structures (Second Edition), 28 October 2004, http://www
w3.org/TR/xmlschema-1/

© ISO/IEC 2019 - All rights reserved 1
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W3C Recommendation, XML Schema Part 2: Datatypes (Second Edition), 28 October 2004, http://www
w3.org/TR/xmlschema-2/

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 39794-1, ISO/IEC 2382-37
and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— ISO OnliLe browsing platform: available at https://www.iso.org/obp

3.1
1:1 applicatfion case
biometric verification

Note 1 to entify: Biometric verification is defined in ISO/IEC 2382-37 as a process of configming a biometric|claim
through biomletric comparison.

3.2
1:N application case
biometric identification

Note 1 to enfry: Biometric identification is defined in ISO/IEC 2382-37 as a process of searching agajinst a
biometric enfjolment database to find and return the biometric reference identifier(s) attributable to a single
individual.

3.3
2D face imajge
two-dimensjonal face representation that encodes\the luminance and/or colour texture of the fage of a
capture subject in a given lighting environment

34
3D face imajge
three-dimenlsional face representatien.that encodes a surface in a 3D space

3.5
3D vertex
representatipn using 3D vertices and triangles between these points for coding of a 3D surface

3.6

RGB
colour spacd desiguned to encompass most of the colours achievable on CMYK colour printers, Hut by
using red, greenrand blue primary colours on a device such as a computer display

3.7
anthropometric landmark
landmark on the face used for identification and classification of humans

3.8
landmark code
<anthropometric> two-part code that uniquely defines an anthropometric landmark

3.9

camera to subject distance

CSD

distance between the eyes plane of a capture subject and the and the sensor/image plane of the camera

2 © ISO/IEC 2019 - All rights reserved
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3.10
Cartesian coordinate system
3D orthogonal coordinate system

3.11
chin
central forward portion of the lower jaw

3.12
CIE standard illuminant D65
commonly used standard illuminant defined by the International Commission on [llumination (CIE) that s

1nten ded to rnprncnnt‘ :nrnr:lgn r‘ay]]ghf and has a correlated colour fompnr:\hlrn of apprnvn‘n tely 6500 K

Note ] to entry: CIE standard illuminant D65 is specified in ISO 11664-2.

3.13
coloyr image
contifuous tone image (3.16) that has more than one channel, each of which is coded [with one or
multiple bits

3.14
coloyr space
way of representing colours of pixels in an image

EXAMPLE RGB and YUV colour spaces are typically used in this document.

3.15
common biometric exchange formats framework
CBEHF

data [format specifically for exchanging biometric data that provides for the encompapsing of any
biomegtric type into a standard format

3.16
continuous tone image
imag¢ whose channels have more than one bit per pixel

3.17
crop|factor
ratio jof the diagonal of the full frame camera (43,3 mm) to that of a selected camera’s imagp sensor

Note ] to entry: The determination of an appropriate focal length lens for a field of view equivalent fo a full frame
camefa can be madeby-considering the crop factor.

3.18
crown
top of thehead ignoring any hair

3.19
dots per inch

DPI

individual printed dots in a line or column within a span of 25,4 mm (1 inch)

3.20

exposure value

EV

number that represents a combination of a camera's shutter speed and f-number, such that all
combinations that yield the same exposure have the same description value

© ISO/IEC 2019 - All rights reserved 3
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3.21
eye centre
centre of the line connecting the inner and the outer corner of the eye

Note 1 to entry: The eye centres are the feature points 12.1 and 12.2 as defined in ISO/IEC 14496-2:2004, Annex C.

Note 2 to entry: The inner and the outer corner of the eye are defined by ISO/IEC 14496-2-2:2004: feature points
3.12 and 3.8 for the right eye, and 3.11 and 3.7 for the left eye.

3.22

eye-to-mouth distance

EMD

distance between the face centre and the mouth midpoint

Note 1 to entify: The mouth midpoint is the feature point 2.3 as defined in ISO/IEC 14496-2:2004, Apnex C.

3.23
eye visibilitly zone
EVZ
zone covering a rectangle having a margin to any part of the visible eyeball

Note 1 to entrly: The margin is defined in D.1.4.3.3.

3.24

face centre
M

midpoint of the line connecting the two eye centres

3.25
face image kind
category of flice images (3.27) that satisfy specific reqidrements

o

Note 1 to entrly: Application specific requirements arespecified in one of the application profiles in Annex

3.26
facial animation parameter
FAP
standard foif the virtual representation, which includes visual speech intelligibility, mood and gejsture
by using feaure points

Note 1 to entrly: Visual representation as specified in ISO/IEC 14496-1 and ISO/IEC 14496-2.

3.27
face image
electronic inhage-based representation of the face of a capture subject

3.28
face portrait
visual representation of the capture subject, which includes the full-frontal part of the head, including
hair in most cases, as well as neck and possibly top of shoulders

3.29

face texture

2D sampling face representation that encodes one or a combination of several spectral spatial
modulations received by 3D imaging systems of a face in a given lighting system having a 2D coordinate
link to the face shape

3.30
feature point
reference point in a face image as used by face recognition algorithms

Note 1 to entry: Commonly referred to as a landmark, an example being the position of the eyes.

4 © ISO/IEC 2019 - All rights reserved
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3.31
fish eye
type of distortion where central objects of the image erroneously appear closer than those at the edge

3.32

Frankfurt Horizon

standard plane for orientation of the head defined by a line passing through the right tragion (the front
of the ear) and the lowest point of the right eye socket

Note 1 to entry: The Frankfurt Horizon may be hard to define, as it is related to the ear position that may be
covered by hair.

Note 2 to entry: The Frankfurt Horizon has been defined in the Frankfurt-am-Main (anthropological) Agreement
of 1842.

3.33
greyscale image
contifiuous tone image (3.16) encoded with one luminance channel

Note [l to entry: If the luminance channel is coded with 8 bits, the greyscale_image is also referred to as a
monofhrome or black and white image.

3.34
horizontal deviation angle
HD
maximal allowed deviation from the horizontal of the imaginary line between the nose |of a capture
subjeict and the lens of the camera

3.35
human examination
procgss of human comparison of a face image with an individual or another face impge through
detailed examination of face characteristics and structures for the purposes of biometriq verification
or id¢ntification

3.36
human identification
procgss of human searching through a list of face images to match against an input image(s

P

Note ] to entry: Also known as one-to-many (1:N) searching.

Note P to entry: Identification can be performed by human (experts) as well, and human identification may
considler more than bienietric data.

3.37
human verification
procdss of confirming a specific biometric claim by human comparison of a face image with an individual
or anptherface image

Note 1 to entry: Also known as one-to-one (1:1) comparison.

Note 2 to entry: Verification can be performed by human (experts) as well, and human verification may consider
more than biometric data.

3.38

implementation under test

IUT

Implementation of a technical system currently tested

3.39
inner region
pixels of a face image carrying data of the central region of a face

© ISO/IEC 2019 - All rights reserved 5
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stance

length of the line connecting the eye centres of the left and right eye

3.41
issuer

organization that issues Machine Readable Travel Documents (MRTDs)

3.42

lower camel-case notation

naming cony
of the entire

3.43

ention inwhich rnmpr\nnr‘ words are jninnd fngnfhnr without spaces, where the first

word is lowercase, but the first letter of subsequent words is uppercase

magnificatipn distortion

image impey
the depth of

3.44
modus

fection where the degree of magnification varies with the distance from/the camer
the face

manner in which a particular property is acquired

3.45
near infrar
section of in

3.46
outer regioj

ed
‘rared band with wavelength from 780 nm to 3000.5in

1l

pixels of a fare image outside of the inner region

3.47

photo booth

automated s

Note 1 to ent
a camera, ligh
curtains prot

3.48
photo kiosk
semi-automa

Note 1 to enty
subject to pro

3.49

ystem for digitally capturing 2D images in either public or office environments
'y: A photo booth encloses thé\subject in a highly-controlled lighting environment and cons

ting and peripheral devicessuch as printers. It has entrances on one or both sides with refl
bcting against ambient light

ted system for digitally capturing 2D images in an office-environment

y: A photo-kiosk consists of camera and lighting and usually has a separate panel placed behi
vide thexwequired background but is otherwise open.

etter

h and

sts of
pctive

hd the

pixel

picture element on a two-dimensional array that comprises an image

3.50

pixel per inch

PPI

individual pixels in a line or column of a digital image within a span of 25,4 mm (1 inch)

3.51
presentatio

n attack

presentation of an artefact or human characteristic to the biometric capture subsystem in a fashion
that could interfere with the intended policy of the biometric system

© ISO/IEC 2019 - All rights reserved
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presentation attack detection

PAD

automated determination of a presentation attack

3.53

radial distortion
image imperfection where the degree of magnification varies with the distance from the optical axis

3.54

red eye effect

redg

-5:2019(E)

ow froma cnh}'nr‘f'c eye caused hy ]ighf from flash rnﬂnr‘fing from blood vessels behind the retina

3.55
subijg
indiv

Note

intendled to be the holder of the MRTD.

3.56

uppe
nami
every

3.57
wave
dista

Note

3.58
whit
appa
EXAM
Note

at equ
in the

4 /

For t
follov

ct
jdual who is to be displayed on the face portrait

| to entry: If the face portrait is part of a Machine Readable Travel Documeht:(MRTD), this

r camel-case notation
hg convention in which compound words are joined together without spaces and the
word is uppercase

length
hce between repeating units of a wave pattern

| to entry: Commonly designated by the Greek letter lambda (A).

e light

ently colourless light on human pérception

PLE Ordinary daylight, standard lights as D50, D65, etc.

| to entry: For many purpeses'itis assumed that white light contains all wavelengths of the vis
al intensity based on human perception. Strong deviations from equal intensity usually lead,
perception of colours.

\bbreviated terms

he purposes of this document, the abbreviated terms given in ISO/IEC 3979
ving-apply.

individual is

first letter of

ible spectrum
to deviations

1-1 and the

ABC Avtomated Border-Control

CCD charge-coupled device

CMOS complementary metal-oxide-semiconductor
CSD camera to subject distance

DOVID diffractive optically variable image device
DPI dots per inch

EMD eye-to-mouth distance

© ISO/IEC 2019 - All rights reserved
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EV
EVZ
FAP
FH
HD
ICAO
[ED

JPEG

JPEG2000

LDS

M

MP
MRTD

MTF
MTF20
NIR
PPCM
PPI
PNG
RFID
RGB
SFR
SNR

sRGB

exposure value

eye visibility zone

facial animation parameter
Frankfurt Horizon
horizontal deviation angle

International Civil Aviation Organization

Inter-eye distance

image compression standard specified as ISO/IEC 10918; the JPEG baseline standar
was published as ITU-T Rec. T.81 | ISO/IEC 10918-1

image compression standard specified as ISO/IEC 15444; the JPEG2000-baseline st:
ard was published as ITU-T Rec. T.800 | ISO/IEC 15444-1

logical data structure as defined in I[CAO Doc 9303
face centre
intensity measurement pattern side length

machine readable travel document, the term alSo)includes electronic MRTD’s, elect
machine readable travel document using a contactless integrated circuit

modulation transfer function

highest spatial frequency where the MTF is 20 % or above
near infrared

pixel per centimetre

pixel per inch

portable network:graphics format specified as ISO/IEC 15948
radio-frequeney identification

red green blue colour representation

spatial frequency response

ind-

ronic

cagnalta naica ratin
ST o tooTot—Totio

standard RGB colour space created for use on monitors, printers and the Internet
the ITU-R BT.709 primaries

5 Conformance

A BDB conforms to this document if it satisfies all the relevant requirements related to:

using

— its data structure, data values and the relationships between its data elements as specified
throughout Clauses 7, 8 and Annex A,

— the relationship between its data values and the input biometric data from which the BDB was
generated as specified throughout Clauses 7, 8, and Annex A, and
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served


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

ISO/IEC 39794-5:2019(E)

— application profile specific compliance specifications given in Annex C.4.

A system that produces biometric data records is conformant to this document if all biometric data
records that it outputs conform to this document (as defined above) as claimed in the ICS associated
with that system. A system does not need to be capable of producing biometric data records that cover
all possible aspects of this document, but only those that are claimed to be supported by the system in
the ICS.

A system that uses BDBs is conformant to this document if it can read, and use for the purpose intended
by that system, all BDBs that conform to this document (as defined above) as claimed in the ICS
associated with that system. A system does not need to be capable of using BDBs that cover all possible
an ICS.

asper‘fc ofthis r]nr‘nmnn‘l" but nn]y thaose that are claimed to be cnppnr‘l’nﬂ ]‘\y the cycfnm 1n

6

The 1
of de
be us
each

Modality specific information

the purpose
ce axes shall
ind corner of

ecorded image data shall appear to be the result of a capture process of|a’face. For
scribing the position of each pixel within an image to be exchanged, aair of referen
ed. The origin of the axes, pixel location (0, 0), shall be located at/the upper left-ha

the ¢
ther
posit

7 1

7.1

7.1.1

This
descr

The j
elemg
enco

Appl
profi

In an
elemg

taggsd

image, which corresponds to the upper right-hand side of the forehead from the p¢
ipture subject. The x-coordinate (horizontal) position shall increase positively from
ght side of the image (i.e. left-hand forehead). The y-coordinate (vertical) position s
vely from the origin to the bottom of the image.

\bstract data elements
Overview

Content and notation

clause describes the contents ofCdata elements defined in this document. The
iptions are independent of the encoding of the data elements.

resence of data elements is\specified in Annex A. Certain data elements are option
bnts need not be included\in’a BDB. An optional data element may be omitted altoget

g.

I:n
ication profiles as~defined in Annex D may further restrict the presence of data elg

es may make optional elements mandatory, and they may exclude optional elements.

ASN.1 medule, optional data elements are marked with the keyword OPTIONAL. W
ent is not present, then the tag, length and value octets of this data element are omit
d bipary encoding.

A dat]

pelement in an XML schema definition is optional if the value of its minOccurs attribu

erspective of
the origin to
hall increase

se semantic

hl. Such data
her from the

ments. Such

hen such an
ted from the

te is 0. When

such an element is not present, the opening and closing tags as well as the value of this data element are
omitted from the XML encoding.

If all child elements of a data element are optional, this data element shall be marked optional as well.

Type names are in upper camel-case notation derived from subclause titles in this clause. Element
names are in lower camel-case notation derived from these subclause titles. If the generic name starts
with a number, then this component is set to the end of the base name. In the XSD, type names will end
with the word “Type”.

EXAMPLE1 The Image Colour Space element has the encoding name imageColourSpace and the type
ImageColourSpace (in ASN.1) and ImageColourSpaceType (in XML).

EXAMPLE 2 An element value with the abstract name colour coded light has the value colourCodedLight. An
element value with the abstract name 48 bit RGB has the encoding value rgh48Bit.
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7.1.2 Structure overview

The order of the abstract data elements in 7.2 and beyond is derived from traversing the tree in Figure 1
from left to right, depth first. A formal description of the structure is given in Annex A.1 for ASN.1 and
in Annex A.2 for the XML encoding of these abstract data elements.

2] 1S0/IEC 39794-5
BDB
Face image data block

@ Version block

|
‘ }ﬂRepresentation block #1 ‘ ‘ Representation block #2

Representation block #X

|
14T [dentity

5] Representatlon
identifier
6] Capture datg/
time block
}ﬂ Quality blocks*
18] PAD data
block*
9] Session
identifier

10| perived frpm

[11] Capture deyice
block

[12] Model

identifier blogk*

ﬂCertiﬁcati n
identifier blodks*

}ﬂl Image representation block ‘

metadata block s gy
15 |
i—‘(}&‘ 1317 2p image [56] 3p shape
representation block representation.block
[ ] [ ]
132]  2p 136] 2p image [57] 3D 1617 3p imagp
18 subject representation information block representation information plock
i data data
height 37] 2D face 62-70] 3p
119] properties 33-35 2D capture | | || IMage kind 586013 capture | | || "PrereneApion
block device block* 38] Post device block*
20 Expression acquisition 71-72 )
block processing block 3D COOFdl* ate
system
21-24| pose 139] Lossy . 733D Caredhi
angle block* traniiormiltlon Jscalezggzlaﬂ
attempts
offsets blofk*
25 | Landmark 40 Image 57
block data format Image
colour spgce
26-28] 1] Camera to
Landmark kind* subject distance E 3D fa]:_e .
image Kif
29 | Landmark 42| sensor
coordinates diagonal 44_%6 Ima i
block* B3] Lens size block
focal length | 75-79BD P ysi-
cal face mepsu-
44-46 | Image rements blgck*
size block* 38 p
ost
47-51 ]mage acquisiti n
face measure- processing Block
ments block* 80-84 3D
ﬂ Image textured
colour space image resoljition
block*
53-55 Reference o¢
colour mapping 85-88 3p T¢xtu-
block* re map blojck*

Key

*

elements which can be divided in sub-elements, not shown in this Figure

<> Exclusive Or (XOR), one, and only one, option shall be chosen

]

denotes that this element is defined in Clause 7.n

The Figure has been manually generated, its content is informative. The normative structure is given in A.1 for ASN.1
and A.2 for XML.

10

Figure 1 — Face image data block
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ISO/IEC 39794-

Data conventions

For value measurement the following units are used:

— physical measurement: millimetres;

— image measurement: pixels;

— left/right: from perspective of the subject.

Unless otherwise specified, all other numeric values are unsigned integer quantities.

The ge

]
T

nuarcion of o maricualia o 1t n by raynnding dovzn £+ a frao abr o
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Conté

7.3
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D,5 and rounding up if the fractional value is greater than or equal to 0,5.

bsence of an optional element means that the encoder does not provide any stateme
of the element.

Face image data block

ISO/IEC 39794-5
BDB

Face image data block

nt about the

Representation block #2
(e.g., general purpose
face image)

Representation block #1

Version block (., MRTD image)

image)

re 2 — Example of embedding multiple representations in the same Face image

actvalues: None

nts: Each BDB shall pertait‘to a single subject and shall contain one or more
tions of a human face. Together with the Version block, each BDB can cd
more geometric representations in Representation blocks. The record
depicted in Eigire 2.

Version block

nts: The generation number of this document shall be 3. The year shall be th
publication of this document.

If a BDB contains representations encoded using different versions of 2

Representation blof
(e.g., 3D textured face

actvalues:  The'abstract values for the Version block are defined in ISO/IEC 39794-1.

rk #X

data block

representa-
ntain one or
structure is

e year of the

n extensible

bhiometricdata Inforr‘hnnnn Fnrmaf thenthe version numberofthemaostr

bcent version

of the encoding versions shall be used
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7.4 Representation block

Abstract values:

Contents:

None.

A Representation block consists of a unique Representation identifier characterizing
this Representation block, an Image representation block, a Capture date/time block,
Quality blocks, a PAD data block, a Session identifier, an identifier to define a relationship
to another record, called Derived from, a Capture device block, a Identity metadata
block describing discernible characteristics of the subject, and the Landmark blocks.

The structure of this element is shown in Figure 1.

EXAMPLE
illustrated in

Multiple face Image representations ol the same blometric data subject may be desq
in the same Face image data block. This is accomplished by including multiplé
resentation blocks. Face image representations containing 2D data may bé.com
with face image representations containing 3D data.

The structure of a possible storage of Respresentaton blocks containing(2D and 3D d
Figure 2.

7.5 Repre
Abstract val

Contents:

NOTE Un
link processe

sentation identifier

les:  Integer.

resentation shall have its unique Representation identifier.

like other parts of the ISO/IEC 39794 series, this.document requires Representation identifi
 data to its original source.

ribed
Rep-
bined

ata is

This element shall obtain a unique identifier for@he Representation block. Each rep-

ers to

7.6 Capture date/time block

Abstract valpies: See Capture date/time bloek'in ISO/IEC 39794-1.

Contents: The Capture date/time block shall indicate when the capture of this representation
started in Coordinated Universal Time (UTC).

7.7 Quality blocks

Abstract valpies:  See Quality blocks in ISO/IEC 39794-1.

Contents: Thistelement contains information on the biometric sample quality.

7.8 PAD data‘block

Abstract values: See PAD data block in ISO/IEC 39794-1.

Contents: This element shall convey the mechanism used in biometric presentation attack de-

tection and the results of the presentation attack detection mechanism.

7.9 Session identifier

Abstract values: Integer.

Contents: This element shall map the Representation block to the photo session where the face
image was recorded.

12 © ISO/IEC 2019 - All rights reserved
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7.10 Derived from

Abstract values:

Contents:

7.11| Capture device block

Absttact values:

Contgnts:

7.12| Model identifier block

Absttact values:

Conté¢nts:

7.13| Certification identifier blocks

Abstgact values:  See Certifjeation identifier blocks in ISO/IEC 39794-1.
Conté¢nts: This ddcument does not contain details of certification schemes.
NOTE Currently, o cértification schemes are available for this document.

7.14|1dentityanetadata block

Integer.

This element shall denote interdependencies when multiple representations are stored
in a Face image data block. This is of particular interest in the case where post-pro-
cessing has been used but may be used in case of all other image types, too. The value
shall be the Representation identifier number of the original representation.

To give an example for an application of this specification, assume that there are two
Representations in the overall record. Their identifiers are 1 and 2. The first rep-

Tesentation nas been posE—processea and resulted in the second represeiﬂtation. Then,

the second representation shall have the Derived from element set te 1

See Capture device block in ISO/IEC 39794-1.

The Capture device block contains the Model identifier block and the [Certification
identifier blocks.

See Model identifier block in ISO/IEC.39794-1.

The Model identifier block shallsidentify the biometric organization that manufac-
tures the product that createdcthe BDB. It shall carry a CBEFF biometric prganization
identifier (see ISO/IEC 3979451). Additionally, it shall identify the prodiict type that
created the BDB. It shall beassigned by the registered product manufactfirer or other
approved registration authority (see ISO/IEC 39794-1).

Abstract alues:  For the structure see Figure 1.
Conterts: Thetdentity metadata block s intended todescribe properties of thesubject pictured

in the image. The Identity metadata block consists of the Gender, Eye colour, Hair
colour, and Subject height elements, the Properties block, the Expression block, and
the Pose angle block.

If all elements of this element are absent, the element itself shall be absent, too.

© ISO/IEC 2019 - All rights reserved 13
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7.15 Gender

Abstract values: The value of this element shall be one of the following:
— unknown;
— other;
— male;

— female.

Contents: The Gender element shall represent the gender of the subject.

7.16 Eye colour

Abstract valies:  The value of this element shall be one of the following:
— unknown;

— other;

— black;

— blue;

— brown;

— 8rey;

— green;

— hazel;

— multi-coloured;
— pink.

Contents: The Eye colour element shall represent the colour of the irises of the eyes. If th¢ eyes
have different\colours, then the colour of the right eye shall be encoded.

14 © ISO/IEC 2019 - All rights reserved
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7.17 Hair colour

Abstract values: The value of this element shall be one of the following.
Contents: — unknown;

— other;

— bald;

— black;

— blonde;
— brown;
— grey;
— white;
— red;

— known coloured (it is known that the hair\colour has been changed from the
natural one of that capture subject).

Contg¢nts: The Hair colour element shall represent the colour of the hair of the subject.

7.18|Subject height

Abstifact values: Integer.

Contg¢nts: The Subject height element shall represent the height of the subject in{millimetres.
The minimum value for; this element shall be 1 mm and the maximum vjalue shall be
65535 mm.

NOTEH This value in most cases\¢an only be used as a rough estimate of the subject height. Shoes, age, and

even fime of the day influence this\measure.

© ISO/IEC 2019 - All rights reserved 15
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7.19 Properties block

Abstract values: This element contains one or several of the following elements:
— glasses;
— moustache;
— Dbeard;

— teeth visible;

— pupil or iris not visible (e.g. either or both eyes closed or half closed);
— mouth open;

— left eye patch;

— right eye patch;

— dark glasses (medical);

— biometric absent (conditions which could impact Jandmark detection);
— head coverings present (e.g., hats, scarves, toupees).

Contents: The Properties block indicates which properties are present. There may be restric-
tions for different Face image kinds (see the profiles in Annex D). Each element may
be true, false or absent. False elements do hot need to be listed unless those elements
are mandatory.

7.20 Exprgssion block

Abstract valpes: This element contains one ox'several of the following items:

— neutral (non-smiling) with both eyes open and mouth closed;
— smile;

— raised eyebrows;

— eyes\ooking away from the camera;

— <squinting;

— frowning.

Contents: The Expression block indicates which expressions are shown. Each element may be
true, false or absent. False elements do not need to be listed unless those elements are
mandatory. Neutral and smile shall not be both true for the same image.

16 © ISO/IEC 2019 - All rights reserved
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7.21 Pose angle block

Key

1  pitch (P)
2 yaw (Y)
3 rpll(R)

The three elements together define the pose (Y, P, R).

Absttact values:

Conté¢nts:

Figure 3 — Definition of pose angles with respéectto the frontal view of the sul

The Pose angle block contains, Anigle blocks for yaw, pitch, and roll.

bject

The Pose angle block shallré€present the estimated or measured pose df the subject

in the image.
The angles encoded in‘this element are:

Yaw angle block (¥J! Rotation about the vertical (y) axis. The yaw angle Y i
in degrees aboutthe y-axis (vertical axis) shown in Figure 3. Frontal posg
angle of 0% PRositive angles represent faces looking to their left (a count
rotation areund the y-axis).

Pitchtangle block (P): Rotation about the horizontal side-to-side (x) ax
angle’P is the rotation in degrees about the x-axis (horizontal axis) show
Erontal poses have a pitch angle of 0°. Positive angles represent faces loo
counter-clockwise rotation around the x-axis).

b the rotation
s have a yaw
er-clockwise

is. The pitch

hin Figure 3.
king down (a

© ISO/IEC 2019 - All rights reserved
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Roll angle block (R): Rotation about the horizontal back to front (z) axis. The roll angle
R is the rotation in degrees about the z-axis (the horizontal axis from front to back)
shown in Figure 3. Frontal poses have a roll angle of 0°. Positive angles represent faces
tilted toward their right shoulder (counter-clockwise rotation around the z-axis). A
roll angle of 0° denotes that the left and right eye centres have identical y coordinates.

The angles are defined relative to the frontal pose of the subject, which has angles
(Y =P =R=0)as shown in Figure 3. The frontal pose is defined by the Frankfurt Ho-
rizon as the xz plane and the vertical symmetry plane as the yz plane with the z axis
oriented in the direction of the face sight. Examples are shown in Figure 4.

Acaordaroftbho coiccnccivzn potatio ano e d el o et e donc oot ae +h o Ao Oded
10 UTINUT UI'tIITU OULTLOOIVOU TULTALIVII dI UUITU LIIU UITITCICIIUVAACO UUL O 1IIAatLlL, LIIC TlIy

rotation angle shall correspond to an order of execution starting from the frontallview.
This order shall be given by roll (about the front axis), then pitch (about thethorizontal
axis) and finally yaw (about the vertical axis). The (first executed) roll transfornjation
will therefore always be in the image xy plane.

From the point of view of executing a transformation from the‘observed view to a
frontal view, the transformation order will therefore be in the-Opposite order{ Yaw,
pitch, and then roll. The encoded angles are from the frontalview to the obs¢rved
view. The conversion to integer is specified in 7.1.

V&IPS VYVER

(YPR)=(0,0,0) (+45,0,0) (-45,0,0) (0,-45,0) (0, +45,0) (0,0,-45) (0,0,45)

7.22 Angle data block

Abstract valpes:

Contents:

7.23 Anglevalue

Abstract valpes;

Figure 4 — Examples of pose angles in the form (Y, P, R)

Angle value and- Angle uncertainty.

The Angle(data block element contains an Angle value and its corresponding Angle
uncertainty.

Integer, the minimum value is =180, the maximum value is 180.

Contents:

The Angle value is given by Tait-Bryan angles (in degrees).

7.24 Angle uncertainty

Abstract values:

Contents:

18

The minimum value of an Angle uncertainty variable is 0, the maximum value is 180.

The Angle uncertainty represents the expected degree of uncertainty of the associated
pose angle. The more uncertain, the value of the uncertainty shall become larger. The
Angle uncertainty allows storing an uncertainty or tolerance value for an angle. The
true angle should be in a range of Angle value + Angle uncertainty. If the associated
pose angle is absent, the Angle uncertainty for this angle shall be absent, too.
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7.25 Landmark block

Abstract values:

Contents:

None.

The Landmark block specifies the type, code and position of landmarks in the face
image. If the Landmark blocks element is present, it shall contain atleast one Landmark
block. A Landmark block consists of the Landmark kind element and the Landmark
coordinates block. The structure of this element is shown in Figure 1.

Landmarks can be specified as MPEG-4 feature points as given by ISO/IEC 14496-2:2004,
Annex C or as anthropometric landmarks. The description of the anthropometricland-

7.26

Abst

Conté

7.27

Abst

Contg

Landmark kind

act values:

nts:

MPEG4 feature point

act values:

nts:

Marks2l and their relation with the set of MPEGZ feature points 1s discussed in Table 2.

MPEG4 feature point or anthropometric landmark.

The Landmark kind shall either be MPEG4 feature pointé¥anthropometiic landmark.
The Landmark code shall specify the landmark that7is stored in the Landmark block
element. The MPEG4 feature points are extended bjreye and nostril landmarks

References to right and left shall be taken fromthe perspective of the subjé¢ct contained
within an image. References to right shalkmean the right side of the b¢dy from the
perspective of the subject. References to‘the left shall mean the left sid¢ of the body
from the perspective of the subject.

See Figure 5 and Figure 6

Figure 5 denotes the landmark codes associated with feature points as given by ISO/
IEC 14496-2:2004, Aninex C. Each landmark can be written in the form A.B fising a major
(A) and a minor, (B) value. Eye and nostril landmarks are contained as ah addition to
the MPEG4 feature points.
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11.5

3.9

b) Right eye c) Left eye

9.8

YYY

9.10 9.11

AALALA

9.9

d) Teeth

6.3
64762

6.1

f) Tongue g) Mouth

Key

e feature points affected by face animation parameters (FAPs) as specified in ISO/IEC 14496-2

o  other feature points
Figure 5 — Feature points as specified in ISO/IEC 14496-2

The eye centre landmarks 12.1 (left) and 12.2 (right) are defined to be the horizontal and vertical
midpoints of the eye corners (3.7, 3.11) and (3.8, 3.12) respectively. The left nostril centre landmark
12.3 is defined to be the midpoint of the nose landmarks (9.1, 9.15) in the horizontal direction and
(9.3, 9.15) in the vertical direction. Similarly, the right nostril centre landmark 12.4 is defined to be
the midpoint of the nose landmarks (9.2, 9.15) in the horizontal direction and (9.3, 9.15) in the vertical
direction. Both the eye centre and nostril centre landmarks are shown in Figure 6 and values given in
Table 1.
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a) Right eye

3.1

ISO/IEC 39794-5:2019(E)

12.1

b) Left eye

3.7

Key
e feature points affected by FAPs

o other feature points

The lgndmarks 12.1, 12.2, 12.3, and 12.4 are defined to be the midpoints of MPEG features.

c) Nostrils

Figure 6 — Eye and nostril.centre landmarks

Table 1 — Eye and nostril centre landmark codes

Centre landmark | Midpoint of landmarks | Landmark code
Left eye 377,3.11 121
Right eye 3.8,3.12 12.2
Left nostril Horizontal |Vertical 12.3
9.1,9.15 9.3,9.15
Right nostril Horizontal |Vertical 12.4
9.2,9.15 9.3,9.15

© ISO/IEC 2019 - All rights reserved
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7.28 Anthropometric landmark

Abstract values:

Contents:

See Table 2.

Anthropometric landmarks denote feature points that are used in forensics and an-
thropology for recognition of individuals via two face images or image and skull over a
long time. They also allow specification of points that are in use by criminal examiners

and anthropologists[2l.

Figure 7 and Table 2 show the definition of the Anthropometric landmarks. The

set of

points represents the craniofacial landmarks of the head and face. The latter are used

TN TOTensics Tor - face to face and SKull to face 1dentification. Some of these |
have MPEG 4 counterparts, others not.

There are three different possibilities to encode an Anthropometric landmark:

Firstly, each Anthropometric landmark may be notated in the form A:B. A spe
the global landmark of the face to which this landmark belongs sueh as nose, m
etc. B specifies the particular point. In case a landmark has twd.symmetrical en
(leftand right) the right entity always has a greater and even-minor code value. H
all landmarks from the left part of the face have odd mingr'eodes, and from the
part - even minor codes.

Secondly, each Anthropometric landmark may be nétated by its name. In case a
mark has two symmetrical entities (left and right).a"left" or "right" shall be adg
the names in Table 2.

oints

cifies
outh,
tities
ence,
right

land-
edto

Thirdly, each Anthropometric landmark maybe notated by its point identifier. It case

a landmark has two symmetrical entities (left and right) a "left" or "right" sh
added to the names in Table 2.

hll be

22

© ISO/IEC 2019 - All rights re

served


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

ISO/IEC 39794-5:2019(E)

% %
/

¢ lhndmarks without MPEG4 counterpart
¢ lpndmarks with MPEG4 counterpart

Z
Figure 7 — A@lropometric landmarks

.\Q)
Table2 — D f@ﬁions of the anthropometric landmarks
Anthropometric Anthropor@ﬁ‘ic .
landmark point landm oint | MPEG4 Anthropometric How to poinft
. iy landmark name
identifier _ hame
\% 1. @ 11.4 vertex The highest point of head when the
\ head is oriented in Frankfurt Horizon
g @)'/2 glabella The most prominent midgle point
O between the eyebrows
op NP opisthocranion Situated in the occipital rlegion of the
C)é head is most
R distant from the glabella

eu A\ 516 etFion The-mestprominentiateral point on
each side of the skull in the area of the
parietal and temporal bones

ft 1.7,1.8 frontotemporale The point on each side of the fore-
head, laterally from the elevation of
the linea temporalis

tr 1.9 11.1 trichion The point on the hairline in the mid-
line of the forehead

zy 2.1,2.2 zygion The most lateral point of each of the
zygomatic

go 2.3,2.4 2.13, gonion The most lateral point on the mandib-

2.14 ural angle close to the bony gonion

© ISO/IEC 2019 - All rights reserved
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Table 2 (continued)

Anthropometric | Anthropometric Anthropometric
landmark point landmark point | MPEG4 p How to point
. iy landmark name
identifier name
sl 2.5 sublabiale Determines the lower border of the
lower lip or the upper border of the
chin
pg 2.6 2.10 pogonion The most anterior midpoint of the
chin, located on the skin surface in
the front of the identical bony land-
mark aofthe mandible
gn 2.7 2.1 menton The lowest median landmark.onwthe
(or gnathion) lower border of the mandjble
cdl 29,2.10 condylion laterale |The mostlateral point dn the surface
of the condyle of the mandible
en 3.1,3.2 3.11, 3.8 |endocanthion The point at the ifiner commissute of
the eye fissurg
ex 3.3,3.4 3.7,3.12 |exocanthion The point at the outer commissufe of
(or ectocanthion) |the eye fisSure
p 3.5,3.6 3.5, 3.6 |centre point of pupil |Is detenmined when the head is ix the
rest’position and the eye is looking
straight forward
or 3.7,3.8 3.9, 3.10 | orbitale The lowest point on the lower mgrgin
of each orbit
ps 39,3.10 3.1, 3.2 |palpebralesuperius|The highest point in the midportion of
the free margin of each upper ey¢lid
pi 3.11,3.12 3.3,3.4 |palpebrale inferius |The lowest point in the midportign of
the free margin of each lower eyglid
0s 4.1,4.2 orbitale superius  |The highest point on the lower bqrder
of the eyebrow
sci 4.3,4.4 4.3;44 |superciliare The highest point on the upper border
in the midportion of each eyebroyw
n 5.1 nasion The point in the middle of both the
nasal root and
nasofrontal suture
se 5.2 sellion Is the deepest landmark located ¢n
(or subnasion) the bottom of the nasofrontal angle
al 5.3)5.4 9.1,9.2 |alare The most lateral point on each alar
contour
prn 5.6 9.3 pronasale The most protruded point of the
apex nasi
sn 915 subnasale Thecraniometricpointatthe bade of
the nasal (nose) spine
sbal subalare
ac 9.1,9.2 |alar curvature (or |The nasal alar crest
alar crest) point
mf 9.6,9.7 |maxillofrontale
cph 8.9, 8.10 | christa philtra The point on the crest of the philtrum,
landmark the vertical groove in the median
portion of the upper lip, just above the
vermillion border (sharp demarca-
tion between the lip and the adjacent
normal skin)
24 © ISO/IEC 2019 - All rights reserved
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Anthropometric | Anthropometric Anthropometric

landmark point landmark point | MPEG4 p How to point
. . landmark name
identifier name

Is 8.1 labiale (or labrale) |The mid point of the vermillion bor-

superius der of the upper lip

li 8.2 labiale (or labrale) |The mid point of the vermillion bor-

inferius der of the lower lip

ch 8.3,8.4 |cheilion The outer corner of the mouth where
the outer edges of the upper and
Tower vermillions meet

sto stomion The median point of the"qral slit when
the lips are closed

sa 10.1, superaurale The furthermostpoint of|the ear

10.2 lobe when measured fror the sba
landmark

sba 10.5, subaurale The lowest point on the ipferior

10.6 (lower) border of the earflobule when
thé subject is looking strgight ahead
pra 10.9, preaurale The point between obs aijd abi oppo-
10.10 site to pa

pa postaurale The most posterior point{on the free
margin of the ear

obs 10.3, otobasion superius |The highest point of attaghment of the

10.4 external ear to the head

obi obetasion inferius |The lowest point of attachment of the
external ear to the head

po porion (soft) The central point on the ypper margin
of the external auditory meatus (pas-
sage in the ear)

t tragion A cephalometric point in the notch
just above the tragus (smjall tongue-
like projection of the aurjcular carti-
lage) of the ear

7.29|Landmark codrdinates block

Abstifact valuess “None.

Contg¢nts: The Landmark coordinates block shall contain the coordinates of thg associated
landmark in the 2D Cartesian coordinate system (in case of 2D image representation
block existence), in a Coordinate texture image block, or in a 3D Cartesia|n coordinate

© ISO/IEC 2019 - All rights reserved

system (in case of 3D 1mage representation block existence).

In 2D Image representation blocks, the Z coordinate of the Cartesian coordinate system
is not used. This element shall then contain the horizontal and vertical position of the
associated landmark. They are measured in pixels with values from 0 to width-1 and
from O to height-1. The Coordinate texture image block consists of the two integer
values ulnPixel and vInPixel. In 3D Shape representation blocks, the X, Y, and Z coor-
dinates are mandatory and defined in the 3D Cartesian coordinate system. The X, Y,
and Z coordinates are non-negative integers. The landmarks are converted to metric
Cartesian coordinates using the Cartesian scales and offsets block. The error of the Z
coordinate of an anthropometric landmark location should be no greater than 3 mm.
The point shall withstand from the nearest point on the surface no further than 3 mm.
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7.30 Image representation block

Abstract values:

Contents:

Either 2D image representation block, or 3D shape representation block.

The Image representation block contains the image data and metadata. It is either a
2D image representation block or a 3D shape representation block.

7.31 2D image representation block

Abstract values:

Contents:

7.32 2D re

Abstract val

Contents:

7.33 2D ca

Abstract val

Contents:

7.34 2D ca

Abstract val

Contents:

26

None.

presentation data

les:

pture device block

les:

pture device spectral block

l1es:

The 2D image representation block contains the 2D representation data, the 2D i|mage
information block, and the 2D capture device block.

Octet string.

The 2D representation data element shall contain the encoded-itnage data in accorglance
with the value of the Image data format element.

None.

The 2D capture device block consists ofithe 2D capture device spectral block arjd the
2D capture device technology identifier:

The possible values are;
— near infrared;

— thermal;

— white light.

Many.different types of capture devices work in the near infrared, thermal, or White
lightspectral range. The 2D capture device spectral block indicates whether thé¢ cap-
ture device technology uses one or more of these spectral ranges.

© ISO/IEC 2019 - All rights reserved
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7.35 2D capture device technology identifier

broperties of

D face image
hpts element,
h, the Image
blement, and

nin Figure 1.

bquirements.

Abstract values: The possible values are:
— unknown;
— static photograph from an unknown source;
— static photograph from a digital still-image camera;
— static photograph from a scanner;
— video frame(s) from an unknown source;
— video frame(s) from an analogue video camera;
— video frame(s) from a digital video camera.
Contg¢nts: The 2D capture device technology identifier shall indicate the device technology used
to acquire the captured biometric sample.
7.36|2D image information block
Abstifact values: None.
Contg¢nts: The 2D image information block elemént is intended to describe digital
the 2D representation data.
The 2D image information block consists of the Image data format, the 2
kind, the Post-acquisition processing block, the Lossy transformation atten
the Camera to subject distance, the Sensor diagonal, the Lens focal lengf
size block, the Image fa¢e measurements block, the Image colour space
the Reference colour mapping block. The structure of this element is show
7.37|2D face image kind
Abstgact values:  See Table 3-for alist of allowed 2D face image kinds and their normative r§
Otherapplication specific image types may be added in the future.
Contegnts: The 2D face image kind element shall represent the type of the face image

2D representation data. There are several types according to the chose
specific profile (see Annex D), additional profiles may be included in fut
of this document.

stored in the
h application
ure versions

Table 3 — 2D face image kinds

Value Definition and normative requirements
MRTD Annex D.1

General purpose |Annex D.2

© ISO/IEC 2019 - All rights reserved
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7.38 Post acquisition processing block

Abstract values:

The values of this block shall be one or more of the following:
— rotated (in- plane);

— cropped;

— down-sampled;

— white balance adjusted;

Contents:

— multiply compressed;

— interpolated;

— contrast stretched;

— pose corrected;

— multi view image;

— age progressed;

— super-resolution processed;
— normalised.

There may be restrictions on the allowed values by the choice of the 2D face image|

This element contains notifications onpotential post acquisition processing st¢

While the alteration of face imagedata is discouraged, there are cases when no
native may exist:

— Legacy database of 3% frontal face images which shall be rotated to full fj
prior to biometric comparison.

— Fromafrontatimageartificialnon-frontal faceimagesareautomatically gene
at predetermined non-frontal poses (multi-view images) using an implicit
model orsimilar. These images can be beneficial during the comparison pr
or a manual review process as they show a more similar pose than the or
frontal image.

—~Asingle image is to be age progressed and used for verification of a passporthl

>~ A short video stream is super-resolved to a single face image for compa

kind.

ps.
alter-

ontal

rated
head
cess
ginal

older.

rison

against a watch list.

The Post acquisition processing block allows the specification of the kind of post pro-

cessing that has been applied to the original captured image.

On the one hand a captured image might need some post-processing so that the re-

sulting representation conforms to the requirements of this document. On the

other

hand, these processing steps should be minimal and not distort the characteristics of

the original image.

7.39 Lossy transformation attempts

Abstract values:

Contents:

28

Unknown, 0, 1, more than 1.

This element counts the number of previous lossy transformation steps.

© ISO/IEC 2019 - All rights re
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7.40 Image data format

Abstract values: The values shall be specified according to Table 4.

Contents: The Image data format denotes the encoding type of the 2D representation data and
of the 3D texture map.

For lossless compression PNG or JPEG2000 lossless shall be used. For lossless rep-
resentation of images using more than 8 bits per channel PNG or JPEG2000 lossless
shall be used. For lossy representation of images using more than eight bit per channel
JPEG2000 shall be used. For an encoding in Netpbm portable binary the image formats
PS5 (grey, PGMJand P6 (colour, PPMJshall be used.

Table 4 — Image data format codes

Value Specified in
unknown
other
jpeg ITU-T Rec. T.81 | ISO/IEC 10918-1 and.Reference [3]
peg200010ssy 1y ¢ 154441
jpeg2000 lossless
png [SO/IEC 15948
pgm Reference [33]
ppm Reference [34]

© ISO/IEC 2019 - All rights reserved 29
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30

If the Image data format value is unknown or other or a later-version extension code,
then the Image size block (with width and height) shall be included.

In the event that a greyscale face image is encoded in the Netpbm portable greyscale
binary image format (PGM), the format definition is as follows:

1. a"magic number" = “P5” for identifying the file type followed by:

2. any Whitespace (blanks, TABs, CRs, LFs);
a width, formatted as ASCII characters in decimal;

4 _any Whitespace [blanks, TABS, CRS, LFS);

5. aheight, formatted as ASCII characters in decimal;

6. any Whitespace (blanks, TABs, CRs, LFs);

7. the maximum grey value (Maxval), formatted as ASCII chafracters in deci
the value shall be smaller than 256, and larger than zero;

8. asingle Whitespace character (usually a newline);

9. araster of Height rows, in order from top to bottem. Each row consists of |

A PGM encoded greyscale face image shall be encoded in a P5 format.

grey values, in order from left to right. Each\grey value is a number fT

mal -

Vidth
om 0

through Maxval, with 0 being black and Magyal being white. Each grey vallue is

represented in pure binary by either 1 of\2 bytes. If the Maxval is less thaf
itis 1 byte. Otherwise, it is 2 bytes. The'most significant byte is first.

1 256,

In the event that a colour face imageds encoded in the Netpbm portable colour biinary

image format (PPM), the format,definition is as follows:

1.

2
3
4
5.
6
7

a "magic number" = “P6{or identifying the file type followed by:
any Whitespace (blanks, TABs, CRs, LFs);

a width, formatted as ASCII characters in decimal;

any Whitespace (blanks, TABs, CRs, LFs);

a height, formatted as ASCII characters in decimal;

any Whitespace (blanks, TABs, CRs, LFs);

the maximum channel value (Maxval), formatted as ASCII characters in de
- the value shall be smaller than 256, and larger than zero;

cimal

a single VWhitespace character (usually a newlinej;

a raster of Height rows, in order from top to bottom. Each row consists of
Width pixel values, in order from left to right. Each pixel value is represented
by 1 number for red, 1 number for green and 1 number for blue, each from 0
through Maxval; thus each pixel value is represented in pure binary by 3 bytes.

A PPM encoded colour face image shall be encoded in a P6 format.

© ISO/IEC 2019 - All rights re
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7.41 Camera to subject distance

Abstract values:

Contents:

Integer.

The Camera to subject distance (CSD) element contains the camera to subject distance
of the photographical setup used for capturing the photo in millimetres. The maxi-
mum CSD to be encoded is 50000 mm. All larger distances shall by encoded using that
maximum value.

7.42 Sensor diagonal

Absttact values:

Conté

nts:

Integer.

The Sensor diagonal element contains the diagonal length of the.camerd sensor used
for capturing the photo in millimetres. The maximum Sensor diagonal to pe encoded is
2000 mm. All larger distances shall by encoded using that maximum value. [fa zoom lens
is used, this data element shall encode the actual focal length used to captufre the image.

Figure 8 illustrates the relative sizes of some conimonly available imjage sensors.
Table 5 provides the approximate widths, heightsj@areas, diagonals, and|crop factors
for these sensors. The dimensions in Table 5 argapproximates and servefas examples.

36 mum Full Frame
~ 287Amm APS-H
-
¥ mm APS-C
4\
[ O :
= )| m 4 B
A a
P23
Q A
5 o ©
~13,2mm q" o 3
O 5 3
O o E
N -
i g
=}

Figure 8 — Typical sensors and their relation in size to the traditional full frame

[t might be noted that, by gathering more light, a larger image sensor will provide typ-
ically lower image noise, and a fixed focal length lens will generally provide a higher
image quality than a zoom lens of the same focal length. Moreover, by using a fixed
focal length lens, the problem of inadvertent change to the zoom ratio (i.e., the field
of view) can be avoided.
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Table 5 — Typical image sensor sizes and corresponding crop factors

Sensor type Width (mm) Height (mm) Area (mm?2) Diagonal (mm) Crop factor
Full frame 36 24 864 43,3 1
APS-H 28,7 19 545 34,4 1,26
APS-C 251 16,7 419 30,1 1,44
sg‘;‘;gr;h(i;‘/j% 17,3 13 225 21,6 2,00
1inch (1") 13,2 8,8 116 159 2,73

7.43 Lens focal length

Abstract valpes:

Contents:

7.44 Image size block

Abstract valpes:

Contents:

7.45 Width

Abstract valpes:

Contents:

7.46 Height

Abstract valpes:

Contents:

7.47 Image face measurements block

Abstract valpes:

Integer.

The Lens focal length element contains the focal length of the camera lens us¢d for
capturing the photo in millimetres. The maximum Lens focal ledgth to be encoded is
2000 mm. All larger distances shall by encoded using that makimum value.

None.

The Image size block consists of the Width arid the Height element.

Integer.

The Width element shall speegify the number of pixels of the 2D representatior] data
in the horizontal direction:

Integer.

The Height.element shall specify the number of pixels of the 2D representatior] data
in the vertical direction.

None.

Contents:

32

For specific application domains different minimal spatial sampling rates of the inter-
change data may be required. For example, using higher spatial sampling rate images
allow for specific human as well as machine inspection methods that depend on the
analysis of very small details.

The Image face measurements block consists of four elements. If the number of pixels
across the width of the head shall be encoded the Image head width may be used. If the
number of pixels across the length of the head shall be encoded the Image head length
may be used. If the inter-eye distance shall be encoded the Image inter-eye distance
data element may be used. If the eye-to-mouth distance shall be encoded the Image
eye-to-mouth distance data element may be used. If necessary, all four elements may
be used.

© ISO/IEC 2019 - All rights reserved
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7.48 Image head width

Abstract values: Integer.

Contents: The Image head width element provides information on the number of pixels in the
image across the width of the head. The head width (W) is defined in Figure 9.

a) Abstract geometric characteristics

Key

A image width

B iI:age height

W  hlead width

L  hlead length

V  vertical centre line

H hlorizontal céntre line
M fice centre

Figure 9 — Abstract geometric characteristics of a portrait applied to a sample

NOTE The typical inter-eye distance is approximately half of the head width.

7.49 Image inter-eye distance

Abstract values: Integer.

Contents: The Image inter-eye distance element provides information on the number of pixels in
the image between the eye centres (feature points 12.1 and 12.2). For an explanation
of the inter-eye distance see Figure 10. The value of this element shall be the number
of pixels between the eye centres.
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3
1 eyecentrg C)(b
2 inner canthus
3  outer canthus ()\\Q/
4  Inter-eye|distance \%
| .

Figure 10 — Inter-eye distance (IE]%Qleasurement

NOTE Be

NOTE Af
7.50 Image

Abstract val

Contents:

7.51 Imag

Abstract val

l1es:

Contents:

aware that the eye centre is not necessarily thes\@re of the pupil.

ypical real IED (distance measured at the ﬁ{{&s between 60 mm and 65 mm.

» eye-to-mouth distance

> head le@ ’
O
Jes:cﬁtegen

NS

N
NG

xO
O
The Image eye—t@%uth distance element provides information on the number of
pixels in the image between the mouth and the eyes. The value of this element] shall
be the num f pixels between the midpoint of the line connecting the eye centres
(feature s 12.1 and 12.2) and the mouth (feature point 2.3).

Integer.

The Imngp head Ipngfh element prm/idpc information on the number of piyplc n the

34

image from the chin to crown, or length, of the head. The head length (L) is defined
in Figure 9. The value of this element shall be the number of pixels across the length
of the head.
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7.52 Image colour space

Abstract values:

The value of this element shall be one of the following:
— unknown;

— other;

— 24 bit RGB;

— 48 Dit RGB;

-5:2019(E)

Contgnts:

7.53| Reference colour mapping block

Absttact values:

Conté¢nts:

7.54| Reference colour schema

Absttact values:

Conté¢nts:

7.55| Reference colour definition and value block

Abstrfact values:

Conté¢nts:

— YUV422;
— 8 bit greyscale;

— 16 bit greyscale.

The Image colour space element indicates the colour space\used in the efncoded 2D or

3D image information block. RGB encoding is recommeénded. The ICC p
be embedded inside the Texture map data (if applicable), as JPEG and
allow ICC profile encoding.

None.

rofile should
PNG formats

Mapping of reference colours likelin IEC 61966-8. This data element contalins the name

of the applied Reference colouréchema, like IEC 61966-8, and a list of Refée
definition and value blocks,

Octet string.

This dataelement contains the name of the applied Reference colour
IEC 61966-8.

Two octet strings.

These data elements contain pairs of elements consisting of a Reference ¢
tion like "] 14" in the IEC case, and the respective Reference colour value

rence colour

schema, like

olour defini-
in the given

face portrait.

7.56 3D shape representation block

Abstract values:

Contents:

None.

The 3D shape representation block contains the 3D representation data, the 3D image
information block, and the 3D capture device block. The structure of the 3D shape

representation block is shown in Figure 1.

© ISO/IEC 2019 - All rights reserved
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7.57 3D representation data

Abstract values:

Contents:

Octet string.

The 3D representation data element shall contain the image data in a vertex representa-
tion. The 3D representation kind (vertex) shall be specified in the 3D representation
kind element.

7.58 3D capture device block

Abstract valp

Contents:

7.59 3D m

Abstract val

Contents:

7.60 3D ca

Abstract val

Contents:

ac:

PresT

bdus

les:

les:

Nona
™NOTHE:

In analogy to the 2D capture device block in the 2D image representation block, v
the source of the 2D data can be coded, the 3D capture device block should.be u

indicate the device that was used to acquire the 3D data.

The 3D capture device block consists of the 3D modus element/and the 3D ca

device technology identifier 3D element.

If all elements of the 3D capture device block are absent the 3D capture device

element shall be absent.

The value of this element shall be one of the following:

This element describes thesmanner in which the 3D image is acquired.

unknown;
active;

passive.

pture device technology identifier

The value of this element shall be one of the following:

unknewn;
stereoscopic scanner;
moving (monochromatic) laser line;

structured light;

vhere
edto

pture

block

colour coded light;
ToF (time of flight);

shape from shading.

This element contains information on the technology used in the capture device used.

NOTE Some of the listed 3D capture device technology identifier abstract values are incompatible with a 3D

modus value of passive.

36
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7.61 3D image information block

Abstract values:

Contents:

7.62

None.

The 3D image information block consists of the the 3D representation kind block, the
3D coordinate system, the 3D Cartesian scales and offsets block, the Image colour
space (see 7.52), the 3D face image kind, the Image size block (see 7.44), the 3D physical
face measurements block, the Post acquisition processing block (see 7.38), and the 3D

texture map block. The structure of this element is shown in Figure 1.

Abst1

Contg

7.63

Abstl

Contg

7.64

Absti

Contg

3D representation Kind block

act values:

nts:

3D vertex block

act values:

nts:

3D vertexiinformation block

act yalues:

nts:

Vertex.

The 3D representation kind block shall contain the name of the encoding scHi

ema used for

the 3D representation data, which is 3D vertex block for thisyersion of this document.

3D vertex block codes 3D points based on a non-regulatsampling inter

val, typically

resulting in a sparse coding. Due to variable sampling of the vertex points the vertex

representation on the one hand can resultin very compact representation
exact representation when using many vertices.

None.

The 3D vertex block consists of atlone or more 3D vertex information blg
or more 3D vertex triangle data blocks.

The Coordinate system type for vertex data shall be Cartesian. All Cartg
nates shall be non-negative integer. After application of Cartesian scales
the Cartesian coordinates become metric Cartesian coordinates which ca
and positive and-decimal.

The origin of the metric Cartesian coordinates is defined. For example,
linked to landmarks like the middle of the 2 eyes for the 3D textured imag
profile, or.like to the top of the nose.

The'scale is defined to be in conformity with the 3D textured image resd

None.

The 3D vertex information block consists of the 3D vertex coordinates |

sorinavery

cks, and one

bsian coordi-
and offsets,
n be negative

this origin is
e application

lution block.

block, the 3D

vertex identifier, the 3D vertex normals block, the 3D vertex textures b
3D error map elements.

7.65 3D vertex coordinate block

Abstract values:

Contents:

3D coordinate Cartesian unsigned short block, see ISO/IEC 39794-1.

ock, and the

The location of each vertex is represented by its X coordinate, Y coordinate, and Z

coordinate.

© ISO/IEC 2019 - All rights reserved
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7.66 3D vertex identifier

Abstract values:

Contents:

NOTE
data block.

7.67 3D vertex normals block

Integer.

This element shall obtain a unique identifier for the associated vertex. Each two ver-

tices in a record shall have different identifiers.

If the 3D vertex identifier is absent for a vertex, it is impossible to refer to it in the 3D vertex triangle

Abstract val

Contents:

7.68 3D ve

Abstract val

Contents:

7.69 3D er

Abstract val

Contents:

les:

les:

l1esS:

3D coordinate Cartesian unsigned short block, see ISO/IEC 39794-1.

The 3D vertex normals block contains the normal X, normal Y and norm@al,Z’coord

elements.

rtex textures block

2D coordinate Cartesian unsigned short block, see ISO/TEG39794-1.

The vertex texture X and vertex texture Y fields représent the corresponding x

inate

and y

pixel position in the 3D texture map block with (0;.0) denoting the upper left corner.

ror map

Octet string.

The 3D error map can be used to.give further information on how the 3D dat
been processed before it was stored in the 3D representation. The 3D error map
be coded in the PNG format using an 8 bit per pixel greyscale image. The length
map is variable, as it depends on the lossless compression algorithm.

Pixel values tin the range of 0 to 199 and 206 to 255 are reserved for future use. A
of t =200 codes thatthe depth value is considered to be correct. Values of t 2 201
a specific potential or corrected defect of the 3D data or the corresponding te

image. See Table 6 for an enumerated list of possible values.

Table 6 — 3D error map values

a has
shall
Of the

value
code
Kture

Description Value

Reserved for|futurewuse 0to 199
Depth value is ¢onsidered correct 200

Depth value fsinterpotated;interpotationrtypeisn'tspecified 26t

Depth value is interpolated, linear interpolation has been used 202

Depth value is interpolated, bi-cubic interpolation has been used 203

Value of optional texture image potentially wrong (texture noisy, overexposure, etc.) 204

Value of optional texture image has been corrected by post processing (image processing) |205
Reserved for future use 206 to 255
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7.70

ISO/IEC 39794

3D vertex triangle data block

Abstract values: None.

Contents:

7.71

-5:2019(E)

The 3D vertex triangle data block contains a list of triangle descriptions. Each triangle

is specified by the three indices (Triangle index 1, Triangle index 2, and Triangle index
3) of the vertices in the vertex data list forming the triangle. The order of the vertex
indices shall be counter clock wise to indicate the external face of the triangle.

3D coordinate system

Abst

Conté

7.72

Abstl

Contg

actvalues: 3D Cartesian coordinate system.
nts: This element contains information on the coordinate system used!

Originally, 3D data is acquired in a device dependent coordinate system.
knowledge about several device parameters the 3D data can’hetransformec
coordinates. This transformation may involve rotationytranslation and
Efforts must be made to preserve the precision of thé€ original data as intg
document and defined by the 3D textured image.fesolution block.

Based on the
| in Cartesian
resampling.
ended by this

This document supports the Cartesian coordinate system for all encodings.

The transformation to metric world coordinates is described by approp

riate scaling

factors and implicit rules (e.g. as used in the anthropometric landmark type).

3D Cartesian coordinate system

act values: None.

nts: In the 3D Cartesian coordinate system, the point of origin must be defindd in order to

get positive encoding.of XYZ coordinates.

Figure 11 shows:two examples of a metric Cartesian coordinate system
sample of a Captiesian coordinate system with the origin on the tip of the n

In the left, a
bse is shown.

The XZ plane s defined parallel to the Frankfurt Horizon. In the right, § sample of a

metric Cartesian coordinate system with the origin at the middle of th
given. The XZ plane passes the horizontal gaze axis. This metric Cartesia

b two eyes is
In coordinate

system is used by the 3D textured face image application profile. The X axfis leads from

right eye to left eye, the Z axis is in Horizontal eye direction, looking stra
In‘rest position.

fight forward

© ISO/IEC 2019 - All rights reserved
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- 5
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e X
-
o i /—T A—
Z \—
| J
| -
L.. -
Key
X,Y,Z coordinate axes
FH FranHKfurt Horizon
0 coordinate origin

Figure 11 — Samples of Cartesian (QQdinate systems

N

i <O
7.73 3D Cartesian scales and offsets block \,‘Q\

N

Abstract valpes: Real. A.\Q)
Contents: ScaleX, ScaleY, ScaleZ, OffsetX, OffsetY and OffsetZ are needed to transform digital

coordinates to metrjcteoordinates. The scale values have no dimension, the pffset
values are given 1@{\ limetres.

The transformation from Cartesian coordinates to metric Cartesian coordinaltes is
derived as 81&%:

— X %’caleX + OffsetX;
—OQ‘: y *ScaleY + OffsetY:

Z =z *ScaleZ + OffsetZ.
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For certain 3D face image kinds, the origin of the metric Cartesian coordinate system
can be the midpoint between the left eye centre (12.1) and the right eye centre (12.2),
or can be also the nose (prn).

For certain 3D face image kinds, the orientation of the Cartesian system is linked to
the pose of the head. One example is the frontal pose which is defined by the Frankfurt
Horizon as the xz plane and the vertical symmetry plane as the yz plane with the z
axis oriented in the direction of the face sight. Another example is the rest position
(gaze looking straight forward) with the xz plane passing the two eye centres, and the
horizontal gaze axis, vertical symmetry plane as the yz plane with the z axis oriented
in the direction of the face sight.

7.74

Abst1

Contgé

7.75

Abst1

Conté

Large values of ScaleX, ScaleY or ScaleZ indicate a low spatial samplinlg rate in the
respective dimension. Boundary values of ScaleX, ScaleY and ScateZ’may be strongly
restricted for different 3D face image kinds.

3D face image Kind
actvalues: None.
nts: The 3D face image kind element shall representjthe type of the face imjge stored in

the 3D representation data. See Table 7 for‘alist of allowed image tyges and their

normative requirements.

Table 7 — 3D Face iniage kind codes
Value Definition and normative requirements
3D Textured face images Annex,D.3

3D physical face measurements-block
actvalues: None.
nts: For specificapplication domains different minimal spatial sampling rates of the inter-

change data‘may be required. For example, using higher spatial sampling rate images
allow,_for specific human as well as machine inspection methods that d¢pend on the
analysis of very small details.

The' 3D physical face measurements block consists of four elements. If [the width of
the head shall be encoded the 3D physical head width may be used. If the length of
the head shall be encoded the 3D physical head length may be used. If the inter-eye
distance shall be encoded the Physical inter-eye distance may be used. [f the eye-to-
mouth distance shall be encoded the 3D physical eye-to-mouth distance may be used.
If necessary, all four elements may be used. All measures shall be given injmillimetres.

See 7.48 for equivalent definitions for pixel measurements in 2D images.

7.76 3D physical head width

Abstract values:

Contents:

Integer.

The 3D physical head width element provides information on the width of the head
in millimetres.
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7.77 3D physical inter-eye distance

Abstract values:

Contents:

Integer.

The 3D physical inter-eye distance element provides information on the distance
between the eye midpoints in millimetres.

7.78 3D physical eye-to-mouth distance

Abstract values:

Integer.

Contents:

7.79 3D physical head length

Abstract valpes:

Contents:

7.80 3D textured image resolution block

Abstract valpes:

Contents:

7.81 3D MM shape [X/Y/Z] resolution

Abstract valpes:

Contents:

7.82 3D MM texture resolution

Abstract valpes:

The 3D physical eye-to-mouth distance element provides information on the distance
between the mouth and the eyes in millimetres, more precise, between theumidpoint
of the line connecting the eye centres (feature points 12.1 and 12.2) and the mouth
(feature point 2.3).

Integer.

The 3D physical head length element provides information on the distance from the
chin to crown, or length, of the head, in millimetres:

None.

The 3D textured image resolutionbléck consists of MM shape [X/Y/Z] resolutidn, 3D
MM texture resolution, 3D texture acquisition period, and 3D face area scanned.

Real (Decimal).

The 3D MM shape X resolution, the 3D MM shape Y resolution, and the 3D MM shape
Z resolution‘define the minimal distance acquired by the shape acquisition system
in millimetres. These resolutions may be different compared with the MM tekture
resolution-value.

Real (Decimal).

Contents:

The 3D MM texture resolution defines the minimal distance acquired by the texture
acquisition system in mm. This resolution may be different compared with the 3D MM
shape [X/Y/Z] resolution values.

7.83 3D texture acquisition period

Abstract values:

Contents:

42

Real (Decimal).
The 3D texture acquisition period defines the time in milliseconds used for shape and

texture acquisition. During this period neither the acquisition system nor the subject
shall move or be moved.
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7.84 3D face area scanned block

Abstract values: The value of this element shall be one or more of the following:
— Front of the head;
— Chin;
— Ears;
— Neck;
— Back of the head;
— Full head.
Contgnts: The 3D face area scanned shall indicate the area scanned ofithe face. T

allowed 3D face area scanned is Front of the head.

7.85| 3D texture map block

Absttact values:

Contgnts:

None.

The 3D texture map block consists of the 3D texture map data, the Image

he minimum

data format,

the 3D texture capture device spectral bloek, the 3D texture standard illminant, and

the 3D error map (See 7.70) elements:

The 3D texture map block should.only be used to store face texture dafa that is ac-

quired by a scanning device during the 3D acquisition process, and theref
a different geometry than the’2D representation data stored in the same
a substitute for the 2D representation data. The 3D texture map shall be

or 16 bit greyscale or as'a 24 bit colour image. The length of the map is

depends on the applied compression algorithm.

7.86| 3D texture capture device spectral block

Absttact values:

The value, of this element shall be one of the following:
— (uhknown;

= other;

— white (380 nm-780 nm);

— very near infrared (photographic) (780 nm-1000 nm);

bre may have
BDB. Itis not
oded in 8 bit
yariable as it

Contents:

— short wave infrared (1000 nm-1400 nm).

The 3D texture capture device spectral block denotes the kind of spectrum that has
been used for acquiring the 3D texture map. This spectrum may differ from the one

used for 2D image representation data.
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7.87 3D texture standard illuminant

Abstract values: The value of this element shall be one of the following:
— D30;
— D35;
— DA40;
— DA45;

— D50;
— D55;
— D60;
— D65;
— D70;
— D75;
— D8o.

Contents: [llumination according to one of the standard.illuminants defined in ISO 11664-2 or
similar.

7.88 3D texture map data

Abstract valpes:  Octet string.

Contents: The 3D texture map data shall contain the face texture data acquired by a capture
device during the 3D acquisition process. The 3D texture map data element shal] have
the format specified in.the Image data format element.

8 Encoding

8.1 Overview

The tagged Qinary enceding as well as the XML encoding is given in this clause and Annex A, respectively.
In order to did recognition of abstract values, the same lower camel-case notation is used for abgtract
data elements in-the ASN.1 module and in the XSD. The lower camel-case names are derived from the
abstract vahlles given here.

The names of the ASN.1 module and of the XML schema definition (available at http://standards.iso
.org/iso-iec/39794/-5/ed-1/en) are iso-iec-39794-5-ed-1-vl.asn and iso-iec-39794-5-ed-1-v1.xsd,
respectively.

Content and semantics of parameters of ISO/IEC 19794-5 (2011 edition) served as starting point for this
document. The syntax has been modified to accommodate new requirements, and many parameters
have been added allowing the encoding of many more properties of face images than before.

Most of the face image data record parameters are considered as optional to allow application specific
profiles and efficient storage of the available data.

The 3D encoding types 3D point map and range image are not supported by this version of this
document.
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8.2 Tagged binary encoding

This clause specifies the ASN.1 module implementing the abstract data elements specified in Clause 7. It
describes the parameters of face image data as they are encoded in ASN.1. These ASN.1 definitions are
based on the following design decisions:

The A

Additlional explanations on the mapping between the specifications in Clause 7 and the A|
given

© ISO/IEC 2019 - All rights reserved

The ASN.1 types as defined in Clause A.1 which encode the abstract data elements of Clause 7 shall
conform to the ASN.1 standard (ISO/IEC 8824-1) and to ISO/IEC 39794-1.

The tagged binary encoding of face image data shall be obtained by applying the ASN.1 distinguished
encoding rules (DER) defined in ISO/IEC 8825-1 to a value of the type FacelmageDataBlock defined in

the given ASN.1 module. The DER encading of each data object has three parts: tag aoctet

thatidentify

—

he data object, length octets that give the number of subsequent value octets, and thew

he ISO/IEC 39794 ASN.1 modules are defined independently, i.e. no re-use or inipotts
utside the ISO/IEC 39794 series area in order to avoid interdependencies to other sta
odies even if this might be useful (e.g., considering X.509/PKIX definitiong)

ny face image data specific definition is fully included in the ASN.1 thodule in this dd
e-usable header field that is defined in the ISO/IEC 39794-1 framework is part of
50/1EC 39794-1 ASN.1 module.

—_— = > o 0O =

he entry point for any ISO/IEC 39794 series biometric type definition is the Biomet
efined in the ISO/IEC 39794-1 ASN.1 module. This module includes the ASN.1 def
hodality specific parts of the ISO/IEC 39794 series. Thig allows modifying or extend
eneric header information and the supported set©f biometric data types at one p
mpacting the other parts of the ISO/IEC 39794-series. For example, the ISO/IEC 39
hodule includes the definitions of face image data-and fingerprint image data and is e
n by iris data. In this case, the ASN.1 definitious of ISO/IEC 39794-4 and this documen
b be modified.

(sllle Nl lllailliclielloNl—

(wul

xtension markers are included in all data elements to ensure extensibility and forwar
ompatibility when new parametersieed to be added to existing containers/blocks.

Q

o

he latest version of the ASN.1'stdndard is employed, namely ISO/IEC 8824-1:2015.

he distinguished encodingtules (DER) as specified in ISO/IEC 8825-1 are utilized
he data in binary format.Other options such as XML encoding rules shall not be used
f face image XML documents shall be based on the XML schema definition in A.2, not
nodule in A.1.

= 0O o

SN.1 moduletin-A.1 is available at http://standards.iso.org/iso-iec/39794/-5/ed-1/en.

in A.Xapply:

hlue octets.

f definitions
ndardization

cument, any
the separate

ricDataBlock
nition of all
ing both the
lace without
794-1 ASN.1
tended later
[ do not need

d/backward

to represent
. The syntax
bn the ASN.1

SN.1 module

element are

ThetASN.1 schema does not guarantee that if all elements that could be contained in ar

absent, the whole element 1s absent too.

Ifin the propertiesBlock element a property is set to TRUE, the respective property is present in the
image. Otherwise if its set to FALSE, that property is absent in the image. If a property is omitted no
statement has been made.

If in the expressionBlock element one of the components is set to TRUE, the respective attribute is
present in the image. Otherwise if its set to FALSE, it is absent in the image. If an element is omitted
no statement has been made. The ASN.1 schema does not prevent from choosing the expressions
neutral and smile for the same face image. However, neutral and smile shall not be both true for the
same image.

At least one of the elements of the poseAngleBlock element shall be present; otherwise the whole
poseAngleBlock element shall be absent. This requirement is not covered by the ASN.1 schema.
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— MPEGH4 feature points with the abstract name <1>.<2> are encoded as mpeg4PointCode-<01>-<02>.
AnthropometricLandmarkPointCode elements with the abstract name <1>.<2> are encoded as
pointCode-<01>-<02>.

Encoding examples are contained in Annex B.

8.3 XML encoding

Annex A.2 specifies an XSD schema, in which the abstract data elements of Clause 7 are constrained by
XML types defined within one of the following standards: W3C Recommendations, XML Schema Parts 1
and 2,1SO/1EC 39794-1, or this document.

Binary data
underlying t

For avoidan
extensions v

Additional e
A.2 apply:

— The XMI
absent, 1

hall only be encoded as base 64 and stored as a text string in an element, which itselfh
ype of xs:base64Binary, for example: <xs:element name="data" type="xs:base64Bjnai

hs the
y" >

fe of doubt other methods of encoding binary data such as xs:hexBinary 6p proprietary

Fhich support binary data encoding (i. e.: XOP) are not permitted.

kplanations on the mapping between the specifications in Clause 7-and the XSD giy

en in

, schema does not guarantee that if all elements that could be\contained in an element are

he whole element is absent, too.

— Ifapro

erty in a propertiesBlock element is set to TRUE, this property is present in the i

Otherwise if its set to FALSE, the property is absent in_the image. If a property is omitt
statemept has been made.

— Ifanexpressioninan expressionBlock element is set£to“FRUE, this expression is presentin the i}
Otherwise if its set to FALSE, the expression is ahsent in the image. If an expression is omitt
statemept has been made.

— The XML schema does not prevent from choosing the expressions neutral and smile for the

face im

— At least
poseAng

ge. However, neutral and smile shall not be both true for the same image.

one of the elements of the péseAngleBlock element shall be present; otherwise the ¥
leBlock element shall be.absent. This requirement is not covered by the XML schema.

— MPEGH4 feature points with the abstract name <1>.<2> are encoded as MPEG4PointCode-<01>-

— Anthrop
PointCo

The XSD mo

Encoding ex

ometricLandmarkPointCode elements with the abstract name <1>.<2> are encod
le-<01>-<02>,

Hule in A<2‘can be retrieved from http://standards.iso.org/iso-iec/39794/-5/ed-1/en.

hmpléestare contained in Annex B.

mage.
bd no

mage.
ed no

same

whole

<02>.

bd as
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9 Registered BDB format identifiers

The registrations listed in Table 8 have been made in accordance with ISO/IEC 19785 (all parts)[31l to
identify the face image data interchange formats defined in this document. The format owner is ISO/
[ECJTC 1/SC 37 with the registered biometric organization identifier 257 (0101Hex).

Table 8 — BDB format identifiers

B.DB fo_r{nat Short name Full object identifier
identifier
42 (002AHex) |g3-binary- {iso(1) registration-authority(1) cbeff(19785) biometric-
face-image organization(0) jtcl-sc37(257) bdbs(0) g3-binary-face-image(42)
43 (002BHex) |g3-xml-face- |{iso(1) registration-authority(1) cbeff(19785) biometric-
image organization(0) jtc1-sc37(257) bdbs(0) g3-xml-face-image(43) }

© ISO/IEC 2019 - All rights reserved
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Annex A
(normative)

Formal specifications

A.1 ASN.1 module for tagged binary encoding

This ASN.1 module is available at http://standards.iso.org/iso-iec/39794/-5/ed-1/en

ISO-IEC-397194-5-ed-1-v1l {iso(l) standard(0) iso-1ec-39794(39794) part-5(5) ed~Ty(1l) vi1|l)
iso-iec-39794-5(0) }

-— Use of IISO/IEC copyright in this Schema is licensed for the purpose ¢f
-- developilhg, implementing, and using software based on this Schema, ‘subject
-- to the flollowing conditions:

-- * Software developed from this Schema must retain the Copyright“Notice,
- this 1lJist of conditions and the disclaimer below ("Discladimer").

-—- * Neither the name or logo of ISO or of IEC, nor the names of specific
-= contrifputors, may be used to endorse or promote soffware derived from
-= this Ychema without specific prior written permisgion.

-— * The sdftware developer shall attribute the Schema to ISO/IEC and

-= identiffy the ISO/IEC standard from which it dsg\taken. Such attribution
-— (e.g.,| "This software makes use of the Schema™ from ISO/IEC 39794-5

-= withinl modifications permitted in the relevant ISO/IEC standard.

-= Pleaseq reproduce this note if possible.!)V may be placed in the

-= softwalre itself or any other reasonable*location.

-— The Disdlaimer is:

—-— THE SCHEMA ON WHICH THIS SOFTWARE EIS/BASED IS PROVIDED BY THE COPYRIGHT
—-— HOLDERS |JAND CONTRIBUTORS "AS IS"NAND ANY EXPRESS OR IMPLIED WARRANTIES,
—-— INCLUDING, BUT NOT LIMITED TO,\HE IMPLIED WARRANTIES OF MERCHANTABILITY
-— AND FITNESS FOR A PARTICULAR(PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
—-— THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
—-— INCIDENTAL, SPECIAL, EXEMPDARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
-- NOT LIMIITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
-— DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

—-— THEORY QF LIABILITY,N\WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

-— (INCLUDING NEGLIGEN€E OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
-—- THE CODH COMPONENES, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

DEFINITIONS| IMPLIC€IT TAGS ::= BEGIN

IMPORTS
VersionBlock,
CaptureDateTimeBlock,
QualityBlocks,
PADDataBlock,
CoordinateCartesian2DUnsignedShortBlock,
CoordinateCartesian3DUnsignedShortBlock,
RegistryIdBlock,
CertificationIdBlocks

FROM ISO-IEC-39794-1-ed-1-vl;

FaceImageDataBlock ::= [APPLICATION 5] SEQUENCE ({
versionBlock [0] VersionBlock,
representationBlocks [1] RepresentationBlocks,
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RepresentationBlocks ::= SEQUENCE OF RepresentationBlock

RepresentationBlock ::= SEQUENCE ({
representationId [0] INTEGER (0..MAX),
imageRepresentation [1] ImageRepresentation,

captureDateTimeBlock [2] CaptureDateTimeBlock OPTIONAL,

qualityBlocks [3] QualityBlocks OPTIONAL,
padDataBlock [4] PADDataBlock OPTIONAL,

sessionId [5] INTEGER (0..MAX) OPTIONAL,
derivedFrom [6] INTEGER (0..MAX) OPTIONAL,
captureDeviceBlock [7] CaptureDeviceBlock OPTIONAL,

identityMetadataBlock [8] IdentityMetadataBlock OPTIONAL,

landmarkBlocks [9] LandmarkBlocks OPTIONAL,

ISO/IEC 39794-5:2019(E)

CqptureDeviceBlock ::= SEQUENCE ({
modelIdBlock [0] RegistryIdBlock OPTIONAL,

IdentityMetadataBlock ::= SEQUENCE ({

gender [0] Gender OPTIONAL,

eyeColour [1] EyeColour OPTIONAL,

hairColour [2] HairColour OPTIONAL,
subjectHeight [3] SubjectHeight OPTIONAL,
propertiesBlock [4] PropertiesBlock OPTIONAL,
expressionBlock [5] ExpressionBlock OPTIONAL,
poseAngleBlock [6] PoseAngleBlock OPTIONAL,

GgnderCode ::= ENUMERATED ({
unknown (0),

other (1),

male (2),

female (3)

Gg¢nderExtensionBlock ::= SEQUENCE ({
fallback [0] GenderCode,

Ggnder ::= CHOICE-F
code [0] GenderCode,
extensionBloek [1] GenderExtensionBlock

EyeColoutCdde ::= ENUMERATED {

unkrown (0),

other (1),
)

certificationIdBlocks [1] CertificationIdBlocks OPTIONAL,

green
hazel (7),
multi-coloured (8),
pink (9)

}

EyeColourExtensionBlock ::= SEQUENCE ({
fallback [0] EyeColourCode,

}
EyeColour ::= CHOICE {

code [0] EyeColourCode,
extensionBlock [1] EyeColourExtensionBlock

© ISO/IEC 2019 - All rights reserved
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}

HairColourCode = ENUMERATED {

unknown (0),

other (1),

bald (2),

black (3),

blonde (4),

brown (5),

grey (6),

white (7),

red (8),

knownColoured (9)

}

lurExtensionBlock
ack [0] HairColourCode,

HairColqg
fallp

}

U = CHOICE {
[0] HairColourCode,
sionBlock [1] HairColourExte

HairColdg
code
exten

}

SubjectHeight INTEGER (1..65535)

esBlock = SEQUENCE {
es [0] BOOLEAN OPTIONAL,
ache [1] BOOLEAN OPTIONAL,
[2] BOOLEAN OPTIONAL,
Visible [3] BOOLEAN OPTIONAL
OrIrisNotVisible [4] BOOLEAN
Open [5] BOOLEAN OPTIONAL,
vePatch [6] BOOLEAN OPTIONAL
EyvePatch
lasses [8] BOOLEAN OPTIONAL,
tricAbsent [9] BOOLEAN OPTIO
overingsPresent [10] BOOLEAN

Properti
glasg
moust
beard
teeth
pupil
mouth
leftH
right
darkQg
biomg
headd

}

onBlock SEQUENCE
al [0] BOOLEAN OPTIONAL,
[1] BOOLEAN OPTIQNAL,
dEyebrows [2]
ocokingAwayFromTheCamera [3]
ting [4] BOQLEAN OPTIONAL,
ing [5] BOQLBAN OPTIONAL,

Expressi]
neutmy
smilsg
raiss
eyesl
squin
frown

}

eBlaock
€Block

SEQUENCE {
[0] AngleDataBlock

PoseAngll
yawAry

SEQUENCE {

[7] BOOLEAN OPTIONAL,

BOOLEAN OPTIONAL,

nsionBlock

4

OPTIONAL,

’

NAIg
OPTIONAL,

BOOLEAN OPTIONAL,

OPTIONAL,

pltc}‘ T T
rollAngleBlock [2]

2 1ol h 2 TP T N |
OIIgTCDTOCK DIgreractaproc

}

AngleDataBlock
angleValue [0]
angleUncertainty [1]

= SEQUENCE {
AngleValue,

AngleUncerta

}

k] RO T ONAT
KO T TOUNIIy,

AngleDataBlock OPTIONAL

inty OPTIONAL,

AngleValue = INTEGER (-180..180)
AngleUncertainty = INTEGER (0..180)
LandmarkBlocks = SEQUENCE OF LandmarkBlock
LandmarkBlock = SEQUENCE ({
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landmarkKind [0] LandmarkKind,
landmarkCoordinates [1] LandmarkCoordinates OPTIONAL,

}

LandmarkKind ::= CHOICE {
base [0] LandmarkKindBase,
extensionBlock [1] LandmarkKindExtensionBlock

}

LandmarkKindBase ::= CHOICE ({
mpegd4FeaturePoint [0] MPEG4FeaturePoint,
anthropometricLandmark [1] AnthropometricLandmark

LgndmarkKindExtensionBlock ::= SEQUENCE {

MREG4FeaturePointCode
mpeg4PointCode-02-01
mpeg4PointCode-02-02
mpeg4PointCode-02-03
mpeg4PointCode-02-04
mpeg4PointCode-02-05
mpeg4PointCode-02-06
mpeg4PointCode-02-07
mpeg4PointCode-02-08
mpeg4PointCode-02-09
mpeg4PointCode-02-10
mpeg4PointCode-02-11
mpeg4PointCode-02-12
mpeg4PointCode-02-13
mpeg4PointCode-02-14
mpeg4PointCode-03-01
mpeg4PointCode-03-02
mpeg4PointCode-03-03
mpeg4PointCode-03-04
mpeg4PointCode-03-05
mpeg4PointCode-03-06
mpeg4PointCode-03-07
mpeg4PointCode-03-08
mpeg4PointCode-03-09
mpeg4PointCode-03-10
mpeg4PointCode-08-11
mpeg4PointCode=83-12
mpeg4PointCode=03-13
mpeg4PointCode-03-14
mpeg4PoingCode-04-01
mpeg4PodintCode-04-02
mpeg4RointCode-04-03
mpegéd4PointCode-04-04
mpeghdPointCode-04-05
mpegd4PointCode-04-06
MltJ‘ij‘qPUJ._lltﬁU\J].C GS Ol
mpeg4PointCode-05-02
mpeg4PointCode-05-03
mpeg4PointCode-05-04
mpeg4PointCode-06-01
mpeg4PointCode-06-02
mpeg4PointCode-06-03
mpeg4PointCode-06-04
mpeg4PointCode-07-01
mpeg4PointCode-08-01
mpeg4PointCode-08-02
mpeg4PointCode-08-03
mpeg4PointCode-08-04
mpeg4PointCode-08-05
mpeg4PointCode-08-06
mpeg4PointCode-08-07
mpeg4PointCode-08-08

NUMERATED {

QWO -JO U WNEFEFOWOW-JTOUE WNEFE OWOWOW-JOUPD WNELO O IO Ud WN R O~ —— —— —— — — 1

G DD DD DD DWWWWWwEPWWwWwWNhNNhDNNNNNDNNNNNNYNORFR PR RERERERERRRRERE OO WNDERE O
—_—— e — — — — —m — — — — — — —F e e e e e L — —— — — N N N SN NSNS SN S

~~ e~~~ e~~~ o~~~ o~~~ o~~~ o~~~ o~~~ o~~~ N AN N~~~ o~~~ o~~~ o~ o~~~ — ||

P T T T T T T T T T T N T T T T T T e T )
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mpeg4PointCode-08-09 (
mpeg4PointCode-08-10 (
mpeg4PointCode-09-01 (
mpeg4PointCode-09-02 (
mpeg4PointCode-09-03 (
mpeg4PointCode-09-04 (
mpeg4PointCode-09-05 (
mpeg4PointCode-09-06 (
mpeg4PointCode-09-07 (
mpeg4PointCode-09-08 (
mpeg4PointCode-09-09 (
mpeg4PointCode-09-10 (
mpeg4PointCode-09-11 (
mpeg4PointCode—-09-12

oY Oy O U1 U U1 U1 OO 01 OO
N O WOo Joy Ul W -

mpeg4PointCode-09-13
mpeg4PointCode-09-14
mpeg4PointCode-09-15

mpeg4
mpegé
mpegé
mpegé
mpeg4
mpegé
mpegé
mpegé
mpeg4
mpegé
mpegé
mpegé
mpeg4
mpegé
mpegé
mpegé
mpeg4
mpegé
mpegé
mpegé
}

MPEG4Fed
fallp

}

MPEG4Fed
code
exten

}

Anthropg
base
extern

}

(

(

(
PointCode-10-01 (
PointCode-10-02 (
PointCode-10-03 (
PointCode-10-04 (
PointCode-10-05 (
PointCode-10-06 (
PointCode-10-07 (
PointCode-10-08 (
PointCode-10-09 (
PointCode-10-10 (
PointCode-11-01 (
PointCode-11-02 (
PointCode-11-03 (
PointCode-11-04 (
PointCode-11-05 (
PointCode-11-06 (
PointCode-12-01 (
PointCode-12-02 (
PointCode-12-03 (
PointCode-12-04 (

QO 00 OWAOOMWOWOMW-TJJJJIJIJIJIJIJJooo o
O U WNEFE OWO-JdJo) U WNFE OWOo Jo

turePointExtensionBlock
MPEG4FeaturePointCode,

ack [0]

turePoint CHOIC
[0]

sionBlock [1]

metricLandmark
[0]
sionBteek [1]

E- {

MPEG4FeaturePointCode,
MPEG4FeaturePointExtensionBlock

CHOICE {
AnthrnopometricLandmarkBase,
AnthropometricLandmarkExtensionBlock

SEQUENCE {

oo T om

Anthrop

anthropometricLandmarkName [O0]
anthropometricLandmarkPointName
anthropometricLandmarkPointId

}

AnthropometricLandmarkExtensionBlock

}

Bt T R el
T T r e riDase

AnthropometricLandmarkNameCode
vertex
glabella
opisthocranion
eurionlLeft
eurionRight
frontotemporalelLeft
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AnthropometricLandmarkName,
[1] AnthropometricLandmarkPointName,

[2] AnthropometricLandmarkPointId

SEQUENCE {

ENUMERATED {
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frontotemporaleRight (
trichion (
zygionLeft (
zygionRight (
gonionLeft (
gonionRight (
sublabiale (
pogonion (
menton (
condylionlLateraleleft (
condylionLateraleRight (
endocanthionLeft (
endocanthionRight (
exocanthionleft (19)

[ e e el el RSO

exocanthionRight
centerPointOfPupilleft
centerPointOfPupilRight
orbitaleleft
orbitaleRight
palpebraleSuperiusleft
palpebraleSuperiusRight
palpebraleInferiusleft
palpebraleInferiusRight
orbitaleSuperiuslLeft
orbitaleSuperiusRight
superciliareleft
superciliareRight
nasion

sellion

alarelLeft

alareRight

pronasale

subnasale

subalare

alarCurvatureRight
maxillofrontale
christaPhiltralandmarkLeft
christaPhiltralandmarkRight
labialeSuperius
labialeInferius
cheilionLeft

cheilionRight

stomion

superauraleleft
superauraleRight
subauraleleft
subauraleRight

preaurale

postaurade
otobasignSuperiusLeft
otobasionSuperiusRight
otebasionInferius

porion

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
alarCurvaturelLeft (
(
(
(
{
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
\

2\ .
CragTolT

}

AnthropometricLandmarkNameExtensionBlock

::= SEQUENCE ({

fallback [0] AnthropometricLandmarkNameCode,

}

AnthropometricLandmarkName ::= CHOICE ({
code [0] AnthropometricLandmarkNameCode,

extensionBlock [1] AnthropometricLandmarkNameExtensionBlock

}

AnthropometricLandmarkPointNameCode
pointCode-01-01 (0),
pointCode-01-02 (1),
pointCode-01-05 (2),
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pointCode-01-06
pointCode-01-07
pointCode-01-08
pointCode-01-09
pointCode-02-01
pointCode-02-02
pointCode-02-03
pointCode-02-04
pointCode-02-05
pointCode-02-06
pointCode-02-07
pointCode-02-09
pointCode-02-10
pointCode-03-01
poinfCode-03-02

point
point
point
point
point
point
point
point
point
point
point
point
point
point
point
point
point
point
point

}

Anthropdg
fallp

}

Anthropg

Code-03-03
Code-03-04
Code-03-05
Code-03-06
Code-03-07
Code-03-08
Code-03-09
Code-03-10
Code-03-11
Code-03-12
Code-04-01
Code-04-02
Code-04-03
Code-04-04
Code-05-01
Code-05-02
Code-05-03
Code-05-04
Code-05-06

metricLandmarkPointNameExtensionBlocCk SEQUENCE {
ack [0] AnthropometricLandmarkBolntNameCode,

metricLandmarkPointName CHOICE {

code |[0] AnthropometricLandmarkPointNameCode,
extensionBlock [1] AnthropemetricLandmarkPointNameExtensionBlock
}
AnthropgmetricLandmarkPointIdCode = ENUMERATED {

4 (0),

g (1),

op (2) 7

eu-lgft (3) ,

eu-rijght _<4),

ft-1gft (5),

ft-rilght, (6),

tr (7/,

zy-left (8),

zy-right (9),

go-left (10),

go-right (11),

sl (12),

Pg (13),

gn (14),

cdl-left (15),

cdl-right (16),

en-left (17),

en-right (18),

ex—-left (19),

ex-right (20),

p-left (21),

p-right (22),

or—-left (23),
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or-right
ps-left
ps-right
pi-left
pi-right
os-left
os-right
sci-left
sci-right
n

se
al-left
al-right
DIrn

ISO/IEC 39794-5:2019(E)

UG WNEHE O WO Jdo U

sn
sbal
ac-left
ac-right
mf-left
mf-right
cph-left
cph-right
1s

1i
ch-left
ch-right
sto
sa-left
sa-right
sba-left
sba-right
pra-left
pra-right
ra
obs-left
obs-right
obi

po

t

AnjthropometricLandmarkPoiptiIdExtensionBlock ::= SEQUENCE {

fallback

AnfthropometricLandmarkPointId ::= CHOICE ({

code [0]

Y OV OY Ul U1 U1 U1 U1 U1 U1 U U U1 b D D D D DD DD W
NP OWOWw-JoUd WNRE O WOW-JoUdwNDE O

[0] AnthropometricLandmarkPointIdCode,

ApnthropometricLandmarkPointIdCode,

extensionBlock

[1] AnthropometricLandmarkPointIdExtensionBlock

Lgndmark€oordinates ::= CHOICE {

base

[0] LandmarkCoordinatesBase,

e&rensionBlock [1l] LandmarkCoordinatesExtensionBlock

}

LandmarkCoordinatesBase ::= CHOICE {

coordinateCartesian2DBlock [0] CoordinateCartesian2DUnsignedShortBlock,

coordinateTextureImageBlock [1l] CoordinateTexturelImageBlock,

coordinateCartesian3DBlock [2] CoordinateCartesian3DUnsignedShortBlock

}

LandmarkCoordinatesExtensionBlock ::= SEQUENCE ({
}

CoordinateTextureImageBlock ::= SEQUENCE ({

ulnPixel [0] INTEGER (0..MAX),
vInPixel [1] INTEGER (0..MAX)
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ImageRepresentation ::= CHOICE {
base [0] ImageRepresentationBase,
extensionBlock [1] ImageRepresentationExtensionBlock

}
ImageRepresentationBase ::= CHOICE {
imageRepresentation2DBlock [0] ImageRepresentation2DBlock,

shapeRepresentation3DBlock [1] ShapeRepresentation3DBlock
}

ImageRepresentationExtensionBlock ::= SEQUENCE ({

}

ImageReygresentation2DBlock ::= SEQUENCE ({
repregsentationData2D [0] OCTET STRING,
imaggInformation2DBlock [1] ImageInformation2DBlock,
captyreDevice2DBlock [2] CaptureDevicez2DBlock OPTIONAL,

}

Capturefevice2DBlock ::= SEQUENCE {
captyreDeviceSpectral2DBlock [0] CaptureDeviceSpectral2DBlock QPTIONAL,
captyreDeviceTechnologyId2D [1] CaptureDeviceTechnologyId2D OPIIONAL,

}

CapturefeviceSpectral2DBlock ::= SEQUENCE ({
whitgLight [0] BOOLEAN OPTIONAL,
nearInfrared [1] BOOLEAN OPTIONAL,
thermal [2] BOOLEAN OPTIONAL,

}

CapturefeviceTechnologyId2DCode ::= ENUMERATED, {
unkngwn (0),
statilcPhotographFromUnknownSource (1),
statijcPhotographFromDigitalStillImageCamera (2),
statijcPhotographFromScanner (3),
videgFrameFromUnknownSource (4),
videgFrameFromAnalogueVideoCamera (5),
videdFrameFromDigitalVideoCamexa (6)

}

CaptureDeviceTechnologyId2DExtensionBlock ::= SEQUENCE ({
falldhack [0] CapturepeyiceTechnologyId2DCode,

}

CaptureleviceTechmelogyId2D ::= CHOICE ({
code |[0] CaptureDeviceTechnologyId2DCode,
extensionBteek [1] CaptureDeviceTechnologyId2DExtensionBlock

}

- Anm 1 morToaas ¢
ImageIn e T IOz DD TOC K T o U N

imageDataFormat [0] ImageDataFormat,

faceImageKind2D [1] FacelmageKind2D OPTIONAL,
postAcquisitionProcessingBlock [2] PostAcquisitionProcessingBlock OPTIONAL,
lossyTransformationAttempts [3] LossyTransformationAttempts OPTIONAL,
cameraToSubjectDistance [4] CameraToSubjectDistance OPTIONAL,
sensorDiagonal [5] SensorDiagonal OPTIONAL,

lensFocallength [6] LensFocallength OPTIONAL,

imageSizeBlock [7] ImageSizeBlock OPTIONAL,

imageFaceMeasurementsBlock [8] ImageFaceMeasurementsBlock OPTIONAL,
imageColourSpace [9] ImageColourSpace OPTIONAL,
referenceColourMappingBlock [10] ReferenceColourMappingBlock OPTIONAL,

}

FaceImageKind2DCode ::= ENUMERATED {
mrtd (0),
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generalPurpose (1)

}

FaceImageKind2DExtensionBlock ::= SEQUENCE ({
fallback [0] FacelImageKind2DCode,

}

FaceImageKind2D ::= CHOICE {
code [0] FaceImageKind2DCode,
extensionBlock [1] FaceImageKind2DExtensionBlock

PostAcquisitionProcessingBlock «:= SFQUENCE {
rotated [0] BOOLEAN OPTIONAL,

cropped [1] BOOLEAN OPTIONAL,

downSampled [2] BOOLEAN OPTIONAL,
whiteBalanceAdjusted [3] BOOLEAN OPTIONAL,
multiplyCompressed [4] BOOLEAN OPTIONAL,
interpolated [5] BOOLEAN OPTIONAL,
contrastStretched [6] BOOLEAN OPTIONAL,
poseCorrected [7] BOOLEAN OPTIONAL,
multiViewImage [8] BOOLEAN OPTIONAL,
ageProgressed [9] BOOLEAN OPTIONAL,
superResolutionProcessed [10] BOOLEAN OPTIONAL,
normalised [11] BOOLEAN OPTIONAL,

Lg¢ssyTransformationAttemptsCode ::= ENUMERATED {{
unknown (0),
zero (1),
one (2),

moreThanOne (3)

LgssyTransformationAttemptsExtensignBlock ::= SEQUENCE ({
fallback [0] LossyTransformationAttemptsCode,

LgssyTransformationAttemptsi™: := CHOICE ({
code [0] LossyTransfeoxmationAttemptsCode,
extensionBlock [1] hossyTransformationAttemptsExtensionBlock

InageDataFormatedde ::= ENUMERATED ({
unknown (0) ,

other (1)

jpeg (294

jpeg2000Lossy (3),
Jjpeg2000Lossless (4),

png_J)(5),
pgm (6),
o)
}
ImageDataFormatExtensionBlock ::= SEQUENCE {
}
ImageDataFormat ::= CHOICE {

code [0] ImageDataFormatCode,
extensionBlock [1] ImageDataFormatExtensionBlock

}

CameraToSubjectDistance ::= INTEGER (0..50000)
SensorDiagonal ::= INTEGER (0..2000)
LensFocallength ::= INTEGER (0..2000)
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ImageSizeBlock ::= SEQUENCE ({
width [0] ImageSize,
height [1] ImageSize

}

ImageSize ::= INTEGER (0..65535)

ImageFaceMeasurementsBlock ::= SEQUENCE ({
imageHeadWidth [0] INTEGER (0..MAX) OPTIONAL,
imageInterEyeDistance [1] INTEGER (0..MAX) OPTIONAL,
imageEyeToMouthDistance [2] INTEGER (0..MAX) OPTIONAL,
imageHeadLength [3] INTEGER (0..MAX) OPTIONAL,

}

ImageColljourSpaceCode ::= ENUMERATED ({
unkngwn (0),
otherq (1),
rgb24Bit (2),
rgb48Bit (3),
yuvéd22 (4),
greygcale8Bit (5),
greyslcalel6Bit (6)

}

ImageColjourSpaceExtensionBlock ::= SEQUENCE ({
falldack [0] ImageColourSpaceCode,

}

ImageColjourSpace ::= CHOICE ({
code |[0] ImageColourSpaceCode,
extensionBlock [1] ImageColourSpaceExtensiorBlock

}

ReferendeColourMappingBlock ::= SEQUENCE _{
referlenceColourSchema [0] OCTET STRING® OPTIONAL,

referlenceColourDefinitionAndValueBRl\0cks [1] ReferenceColourDefinitionAndValueBl¢cks

OPTIONAL,

}

ReferendeColourDefinitionAndValueBlocks ::= SEQUENCE OF ReferenceColourDefinitionApdval
ueBlock

ReferendeColourDefinigd\omAndvValueBlock ::= SEQUENCE ({

referlenceColourDefinition [0] OCTET STRING OPTIONAL,
referlenceColour¥alie [1] OCTET STRING OPTIONAL,

}

ShapeRegresenfation3DBlock ::= SEQUENCE ({
represertrationData3D [0] OCTET STRING,
imag Frrformerttonr3bBtock [1] Iulclk_dcquuJ.uLatJ‘.uu?}DBlu\,}x,

captureDevice3DBlock [2] CaptureDevice3DBlock OPTIONAL,

}

CaptureDevice3DBlock ::= SEQUENCE {
modus3D [0] Modus3D OPTIONAL,

captureDeviceTechnologyId3D [1] CaptureDeviceTechnologyId3D OPTIONAL,

}

Modus3DCode ::= ENUMERATED {
unknown (0),
active (1),
passive (2)
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Modus3DExtensionBlock ::= SEQUENCE ({
fallback [0] Modus3DCode,

}

Modus3D ::= CHOICE {
code [0] Modus3DCode,
extensionBlock [1] Modus3DExtensionBlock

}

CaptureDeviceTechnologyId3DCode ::= ENUMERATED ({
unknown (0),

stereoscopicScanner (1),

movinglaserline (2)

structuredLight (3),

colourCodedLight (4),

timeOfFlight (5),

shapeFromShading (6)

CqptureDeviceTechnologyId3DExtensionBlock ::= SEQUENCE ({
fallback [0] CaptureDeviceTechnologyId3DCode,

CqptureDeviceTechnologyId3D ::= CHOICE ({
code [0] CaptureDeviceTechnologyId3DCode,
extensionBlock [1] CaptureDeviceTechnologyId3DExternisionBlock

InageInformation3DBlock ::= SEQUENCE ({

representationKind3D [0] RepresentationKind3D,

coordinateSystem3D [1] CoordinateSystemn3dD,
cartesianScalesAndOffsets3DBlock [2] CartesianScalesAndOffsets3DBlock,
imageColourSpace [3] ImageColourSpace OPTIONAL,

faceImageKind3D [4] FaceImageKind3dD“OPTIONAL,

imageSizeBlock [5] ImageSizeBlock OPTIONAL,
physicalFaceMeasurements3DBlogk™[6] PhysicalFaceMeasurements3DBlock OPTIONAL,
postAcquisitionProcessingBlaoék [7] PostAcquisitionProcessingBlock OPTIONAL,
texturedImageResolution3DBrock [8] TexturedImageResolution3DBlock OPTIONAL,
textureMap3DBlock [9] TextureMap3DBlock OPTIONAL,

RgpresentationKind3B, :<:= CHOICE {
base [0] Represé&ntationKind3DBase,
extensionBloek. [1l] RepresentationKind3DExtensionBlock

RgpresentatiehKind3DBase ::= CHOICE ({
vertex3DBlock [0] Vertex3DBlock

RegprésgentationKind3DExtensionBlock ::= SEQUENCE {

}

Vertex3DBlock ::= SEQUENCE {
vertexInformation3DBlocks [0] VertexInformation3DBlocks OPTIONAL,
vertexTriangleData3DBlocks [1] VertexTriangleData3DBlocks OPTIONAL,

}
VertexInformation3DBlocks ::= SEQUENCE OF VertexInformation3DBlock

VertexInformation3DBlock ::= SEQUENCE {
vertexCoordinates3DBlock [0] CoordinateCartesian3DUnsignedShortBlock,
vertexId3D [1] INTEGER (0..MAX) OPTIONAL,
vertexNormals3DBlock [2] CoordinateCartesian3DUnsignedShortBlock OPTIONAL,
vertexTextures3DBlock [3] CoordinateCartesian2DUnsignedShortBlock OPTIONAL,
errorMap3D [4] OCTET STRING OPTIONAL,
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}
VertexTriangleData3DBlocks ::= SEQUENCE OF VertexTriangleData3DBlock

VertexTriangleData3DBlock ::= SEQUENCE ({
triangleIndexl [0] INTEGER (0..MAX),
triangleIndex2 [1] INTEGER (0..MAX),
triangleIndex3 [2] INTEGER (0..MAX)

}

CoordinateSystem3DCode ::= ENUMERATED ({
cartesianCoordinateSystem3D (0)

}

CoordinagfteSystem3DExtensionBlock ::= SEQUENCE ({
falllack [0] CoordinateSystem3DCode,

}

CoordingteSystem3D ::= CHOICE ({
code |[0] CoordinateSystem3DCode,
extensionBlock [1] CoordinateSystem3DExtensionBlock

}

CartesignScalesAndOffsets3DBlock ::= SEQUENCE {
scalgX [0] REAL,
scalgY [1] REAL,
scalgZz [2] REAL,
offsegtX [3] REAL,
offsegtY [4] REAL,
offsegtZ [5] REAL
}

FaceImageKind3DCode ::= ENUMERATED {
textyredFaceImage3d (0)
}

FaceImageKind3DExtensionBlock ::= SEQUENCE ({
falldack [0] FaceImageKind3DCodey

}

FaceImageKind3D ::= CHOICE {
code |[0] FacelImageKind3DCede,
extensionBlock [1] EacelImageKind3DExtensionBlock

}

PhysicallFaceMeasurements3DBlock ::= SEQUENCE {
physilcalHeadWideh3D [0] INTEGER OPTIONAL,
physilcalIntgdrEyeDistance3D [1] INTEGER OPTIONAL,
physijcalEyeTeoMouthDistance3D [2] INTEGER OPTIONAL,
physilcalHeadLength3D [3] INTEGER OPTIONAL,

}

TexturedImageResolution3DBlock ::= SEQUENCE ({
mMShapeXResolution3D [0] REAL OPTIONAL,
mMShapeYResolution3D [1] REAL OPTIONAL,
mMShapeZResolution3D [2] REAL OPTIONAL,
mMTextureResolution3D [3] REAL OPTIONAL,
textureAcquisitionPeriod3D [4] REAL OPTIONAL,
faceAreaScanned3DBlock [5] FaceAreaScanned3DBlock OPTIONAL,

}

FaceAreaScanned3DBlock ::= SEQUENCE ({
frontOfTheHead [0] BOOLEAN OPTIONAL,
chin [1] BOOLEAN OPTIONAL,
ears [2] BOOLEAN OPTIONAL,
neck [3] BOOLEAN OPTIONAL,
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backOfTheHead [4] BOOLEAN OPTIONAL,
fullHead [5] BOOLEAN OPTIONAL,

}

TextureMap3DBlock ::= SEQUENCE ({
textureMapData3D [0] OCTET STRING,
imageDataFormat [1] ImageDataFormat,
textureCaptureDeviceSpectral3D [2] TextureCaptureDeviceSpectral3D OPTIONAL,
textureStandardIlluminant3D [3] TextureStandardIlluminant3D OPTIONAL,
errorMap3D [4] OCTET STRING OPTIONAL,

TgxtureCaptureDeviceSpectral3DCode ::= ENUMERATED ({
unknown (0),

other (1),

white (2),
veryNearInfrared (3),

shortWavelInfrared (4)
TgxtureCaptureDeviceSpectral3DExtensionBlock ::= SEQUENCE {
fallback [0] TextureCaptureDeviceSpectral3DCode,

TgxtureCaptureDeviceSpectral3D ::= CHOICE {
code [0] TextureCaptureDeviceSpectral3DCode,
extensionBlock [1] TextureCaptureDeviceSpectral3DExtensionBlock

}

TgxtureStandardIlluminant3DCode ::= ENUMERATED {
d30
d35
d4o
das
d50
d55
de0
des
d70
d75
dso

= O
~

~ S~ S~ 0~

~

~

~

O 00 Jo U Wb
O — — — — — — — — —
~

-~

Tg¢xtureStandardEZhliuminant3DExtensionBlock ::= SEQUENCE {
fallback [0]NTextureStandardIlluminant3DCode,

TgxtureStandardIlluminant3D ::= CHOICE ({
code) [0] TextureStandardIlluminant3DCode,
e&rensionBlock [1l] TextureStandardIlluminant3DExtensionBlock

END

A.2 XML schema definition for XML encoding

The XSD module below can be retrieved from http://standards.iso.org/iso-iec/39794/-5/ed-1/en

<?xml version="1.0" encoding="utf-8"7?>

<!--Use of ISO/IEC copyright in this Schema is licensed for the purpose of developing,
implementing, and using software based on this Schema, subject to the following
conditions:

* Software developed from this Schema must retain the Copyright Notice, this list of
conditions and the disclaimer below ("Disclaimer").
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* Neither t

written per

794-5:2019(E)

he name or logo of ISO or of IEC, nor the names of specific contributors,

mission.

may
be used to endorse or promote software derived from this Schema without specific prior

* The software developer shall attribute the Schema to ISO/IEC and identify the ISO/IEC

standard fr

om which it is taken. Such attribution (e.g.,

Schema from ISO/IEC 39794-5 within modifications permitted in the relevant ISO/IEC

standard. P
or any othe

The Disclai
THE SCHEMA
CONTRIBUTO

lease reproduce this note if possible."™),
r reasonable location.

mer is:
ON WHICH THIS SOFTWARE IS BASED IS PROVIDED BY THE COPYRIGHT HOLDERS AND
S "AS TS"™ AND ANY FXPRESS OR TMPT.TED WARRANTTIES INCTUDING, BUT NOT T.IMTTE

THE IMPLIED
DISCLAIMED.
DIRECT, IND
NOT LIMITEDN
PROFITS; OR
IN CONTRACT
WAY OUT OF
DAMAGE.-->

<xs:schema
xmlns:xg
xmlns:vdg
xmlns : con
xmlns="Hh
vc:minVe
targetNg|
elementF]
attribuy

<xs:impor]
iec-39794-1

<xs:elemqg

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE

IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANK
IRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATZ,* OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHE
, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)~ARISING IN
THE USE OF THE CODE COMPONENTS, EVEN IF ADVISED OF THE POSSIBTYLITY OF SUCH

="http://www.w3.0rg/2001/XMLSchema"
="http://www.w3.0rg/2007/XMLSchema-versioning"
n="http://standards.iso.org/iso-iec/39794/-1"
ttp://standards.iso.org/iso-iec/39794/-5"

rsion="1.0"
mespace="http://standards.iso.org/iso-iec/39794/-5"
ormDefault="qualified"

eFormDefault="unqualified">

t namespace="http://standards.iso.org/&sé-iec/39794/-1" schemaLocation="is
-ed-1-v1.xsd" />

Int name="faceImageData" type="Fac&ImageDataBlockType">

<xs:annotation>
<xs:documentation>root element</xsidocumentation>
</xs:annotation>
</xs:elenfent>
<xs:compllexType name="FacelmageBataBlockType">
<xs:sequence>
<xs:gllement name="versionBlock" type="cmn:VersionBlockType" />
<xs:€llement name="representationBlocks" type="RepresentationBlocksType" />
<xs:any namespace=/niodther" processContents="lax" minOccurs="0" />
</xs:sequence>
</xs:complexType>
<xs:compllexType, hame="RepresentationBlocksType">
<xs:sequence®
<xs:¢lleménf name="representationBlock" type="RepresentationBlockType"
maxOccurs="junkkounded" />
</XS:S TenceE
</xs:complexType>
<xs:complexType name="RepresentationBlockType">
<xs:sequence>
<xs:element name="representationId" type="xs:unsignedInt" />
<xs:element name="imageRepresentation" type="ImageRepresentationType" />
<xs:element name="captureDateTimeBlock" type="cmn:CaptureDateTimeBlockType"
minOccurs="0" />
<xs:element name="qualityBlocks" type="cmn:QualityBlocksType" minOccurs="0" />
<xs:element name="padDataBlock" type="cmn:PADDataBlockType" minOccurs="0" />
<xs:element name="sessionId" type="xs:unsignedInt" minOccurs="0" />
<xs:element name="derivedFrom" type="xs:unsignedInt" minOccurs="0" />
<xs:element name="captureDeviceBlock" type="CaptureDeviceBlockType" minOccurs="0"
<xs:element name="identityMetadataBlock" type="IdentityMetadataBlockType"
minOccurs="0" />
<xs:element name="landmarkBlocks" type="LandmarkBlocksType" minOccurs="0" />
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any namespace="##other" processContents="lax" minOccurs="0" />

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

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

element name="modelIdBlock" type="cmn:RegistryIdBlockType" minOccurs="0" />

element name="certificationIdBlocks" type="cmn:CertificationIdBlocksType"

minOccurs="0" />

<xXs:
<xS:

<xXS:

any namespace="##other" processContents="lax" minOccurs="0" />

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

<xsecomplexType name="TdentityvMetadataBlockType"

<xSs

<xSs

Xs:sequence>

:element name="gender" type="GenderType" minOccurs="0" />
<xs:
<xs:
<xS:

element name="eyeColour" type="EyeColourType" minOccurs="0" />
element name="hairColour" type="HairColourType" minOccurs="0", />
element name="subjectHeight" type="SubjectHeightType" minOccurs="0" /

:element name="propertiesBlock" type="PropertiesBlockType" minOccurs="
<xs:
<xs:
<xS:

/xs:sequence>

element name="expressionBlock" type="ExpressionBlockType\ minOccurs="
element name="poseAngleBlock" type="PoseAngleBlockTypelminOccurs="0"
any namespace="##other" processContents="lax" minOccurs="0" />

</H#s:complexType>

<xgq:complexType name="GenderCodeType">

xs:choice>
<XS:
<xs:
<xs:
<XS:
/xs:choice>

element name="unknown" type="xs:int" fixedsgV 0" />
element name="other" type="xs:int" fixedz"1" />
element name="male" type="xs:int" fixed="2" />
element name="female" type="xs:int" fixed="3" />

</ys:complexType>

<xg4:complexType name="GenderExtensionBloeckType">

xS :sequence>
<XS:
<XS:
/xs:sequence>

element name="fallback" typg="GenderCodeType" />
any namespace="##other" processContents="1lax" />

</H#s:complexType>

<xgq:complexType name="GenderType">

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

element names!'code" type="GenderCodeType" />
element name=""extensionBlock" type="GenderExtensionBlockType" />

</H#s:complexTypex

<xgq:complexType name="EyeColourCodeType">

<X's

xs:chqice>
<xsf
:Blement name="other" type="xs:int" fixed="1" />

edement name="unknown" type="xs:int" fixed="0" />

hm />
]vv />
/>

J{&g:element name="black" type="xs:int" fixed="2" />
D.Clclllcllt JIGJHC_"LJ}_LAC" t_yj_./c—" .J‘_llt" fJ‘_ C\J‘._"g"

<xs:element name="brown" type="xs:int" fixed="4" />
<xs:element name="grey" type="xs:int" fixed="5" />
<xs:element name="green" type="xs:int" fixed="6" />
<xs:element name="hazel" type="xs:int" fixed="7" />
<xs:element name="multi-coloured" type="xs:int" fixed="8" />
<xs:element name="pink" type="xs:int" fixed="9" />

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

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

<xXs:
<xS:

element name="fallback" type="EyeColourCodeType" />
any namespace="##other" processContents="lax" />

</xs:sequence>
</xs:complexType>
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<xs:complexType name="EyeColourType">
<xs:choice>
<xs:element name="code" type="EyeColourCodeType" />
<xs:element name="extensionBlock" type="EyeColourExtensionBlockType" />
</xs:choice>
</xs:complexType>

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

<xs:element name="unknown" type="xs:int" fixed="0" />
<xs:element name="other" type="xs:int" fixed="1" />
<xs:element name="bald" type="xs:int" fixed="2" />
<xs:element name="black" type="xs:int" fixed="3" />
<xs:element name="blonde" type="xs:ipnt" fixed="4"
<xs:gllement name="brown" type="xs:int" fixed="5" />

<xs:gllement name="grey" type="xs:int" fixed="6" />
<xs:¢gllement name="white" type="xs:int" fixed="7" />
<xs:€llement name="red" type="xs:int" fixed="8" />
<xs:gllement name="knownColoured" type="xs:int" fixed="9" />

</xs:chloice>
</xs:complexType>

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

<xs:compllexType name="HairColourType">
<xs:choice>
<xs:€llement name="code" type="HairColourCodeType" />
<xs:€llement name ="extensionBlock" type="HairCelourExtensionBlockType" />
</xs:chloice>
</xs:complexType>

<xs:simplleType name="SubjectHeightType">
<xs:resftriction base="xs:unsignedInt'>
<xs:minInclusive value="1" />
<xs:maxInclusive value="65535" /»
</xs:relstriction>
</xs:simpleType>

<xs:compllexType name="PropertlesBlockType">
<xs:sequence>
<xs:gllement name="glasges" type="xs:boolean" minOccurs="0" />

<xs:€llement name="moustache" type="xs:boolean" minOccurs="0" />

<xs:gllement namez"kheard" type="xs:boolean" minOccurs="0" />

<xs:¢gllement name="teethVisible" type="xs:boolean" minOccurs="0" />
<xs:€llement ndme="pupilOrIrisNotVisible" type="xs:boolean" minOccurs="0" />
<xs:glement, (hame="mouthOpen" type="xs:boolean" minOccurs="0" />
<xs:¢gllement—name="1leftEyePatch" type="xs:boolean" minOccurs="0" />
<xs:¢gllemént name="rightEyePatch" type="xs:boolean" minOccurs="0" />
<xs:elledent name="darkGlasses" type="xs:boolean" minOccurs="0" />

< P e (TR RSN R Tl 1 3 1 . no
XS ! eremenrtIame="orome T rIchaoSenT CYpPT— TooOoTTTaIT mTrTocTorsS— U

<xs:element name="headCoveringsPresent" type="xs:boolean" minOccurs="0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="ExpressionBlockType">
<xs:sequence>
<xs:element name="neutral" type="xs:boolean" minOccurs="0" />
<xs:element name="smile" type="xs:boolean" minOccurs="0" />
<xs:element name="raisedEyebrows" type="xs:boolean" minOccurs="0" />
<xs:element name="eyesLookingAwayFromTheCamera" type="xs:boolean" minOccurs="0" />
<xs:element name="squinting" type="xs:boolean" minOccurs="0" />
<xs:element name="frowning" type="xs:boolean" minOccurs="0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
</xs:sequence>
</xs:complexType>
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<xs:complexType name="PoseAngleBlockType">
<xs:sequence>
<xs:element name="yawAngleBlock" type="AngleDataBlockType" minOccurs="0"

/>

<xs:element name="pitchAngleBlock" type="AngleDataBlockType" minOccurs="0" />

<xs:element name="rollAngleBlock" type="AngleDataBlockType" minOccurs="0"
</xs:sequence>
</xs:complexType>

<xs:complexType name="AngleDataBlockType">
<xs:sequence>
<xs:element name="angleValue" type="AngleValueType" />

/>

<xs:element name="angleUncertainty" type="AngleUncertaintyType" minOccurs="0" />

s:any namespace="##other" processContents="1ax" minOccurs="0"

/xs:sequence>
</H#s:complexType>

<xgd:simpleType name="AngleValueType">
xs:restriction base="xs:integer">
<xs:minInclusive value="-180" />
<xs:maxInclusive value="180" />
/xs:restriction>

</fs:simpleType>

<xd4:simpleType name="AngleUncertaintyType">
xs:restriction base="xs:integer">
<xs:minInclusive value="0" />
<xs:maxInclusive value="180" />
/xs:restriction>

</dfs:simpleType>

<xg4:complexType name="LandmarkBlocksType">

Xs:sequence>

<xs:element name="landmarkBlock" typeslLandmarkBlockType" maxOccurs="unbo
/xs:sequence>

</H#s:complexType>

<xg:complexType name="LandmarkBlogkType">

XS :sequence>

<xs:element name="landmark&ind" type="LandmarkKindType" />

<xs:element name="landmark€oordinates" type="LandmarkCoordinatesType" min
/>
<xs:any namespace="jdfether" processContents="lax" minOccurs="0" />
/xs:sequence>

</H#s:complexType>

<xg:complexType mame="LandmarkKindBaseType">

xs:choice>

<xs:elemenfvname="mpegd4FeaturePoint" type="MPEG4FeaturePointType" />
<xs:elefient name="anthropometricLandmark" type="AnthropometricLandmarkTyp
/xs:chéige>

</ds:compPexType>

<xgacOmplexType name="LandmarkKindExtensionBlockType">

hnded" />

Dccurs="0"

b />

(Sl DC\iuCLl\,C

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

</xs:complexType>

<xs:complexType name="LandmarkKindType">
<xs:choice>
<xs:element name="base" type="LandmarkKindBaseType"/>
<xs:element name="extensionBlock" type="LandmarkKindExtensionBlockType"/>
</xs:choice>
</xs:complexType>

<xs:complexType name="MPEG4FeaturePointCodeType">
<xs:choice>
<xs:element name="mpeg4PointCode-02-01" type="xs:int" fixed="0" />
<xs:element name="mpeg4PointCode-02-02" type="xs:int" fixed="1" />
<xs:element name="mpeg4PointCode-02-03" type="xs:int" fixed="2" />
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element name="mpeg4PointCode-02-04" type="xs:int" fixed="3" />
element name="mpeg4PointCode-02-05" type="xs:int" fixed="4" />
element name="mpeg4PointCode-02-06" type="xs:int" fixed="5" />
:element name="mpeg4PointCode-02-07" type="xs:int" fixed="6" />
:element name="mpeg4PointCode-02-08" type="xs:int" fixed="7" />
element name="mpeg4PointCode-02-09" type="xs:int" fixed="8" />
element name="mpeg4PointCode-02-10" type="xs:int" fixed="9" />
:element name="mpeg4PointCode-02-11" type="xs:int" fixed="10" />
element name="mpeg4PointCode-02-12" type="xs:int" fixed="11" />
element name="mpeg4PointCode-02-13" type="xs:int" fixed="12" />
element name="mpeg4PointCode-02-14" type="xs:int" fixed="13" />
:element name="mpeg4PointCode-03-01" type="xs:int" fixed="14" />
element name="mpeg4PointCode-03-02" type="xs:int" fixed="15" />
element name="mpegdPointCode-03-03" type="xs:int" fixed="17106"

gllement name="mpeg4PointCode-03-04" type="xs:int" fixed="17" />
gllement name="mpeg4PointCode-03-05" type="xs:int" fixed="18" />
gllement name="mpeg4PointCode-03-06" type="xs:int" fixed="19" />
gllement name="mpeg4PointCode-03-07" type="xs:int" fixed="20" />
gllement name="mpeg4PointCode-03-08" type="xs:int" fixed="21" />
gllement name="mpeg4PointCode-03-09" type="xs:int" fixed="22" />
gllement name="mpeg4PointCode-03-10" type="xs:int" fixed="23" /¥
gllement name="mpeg4PointCode-03-11" type="xs:int" fixed="24".J)>
gllement name="mpeg4PointCode-03-12" type="xs:int" fixed="25" />
gllement name="mpeg4PointCode-03-13" type="xs:int" fixed=%2¢6" />
gllement name="mpeg4PointCode-03-14" type="xs:int" fixeds™27" />
gllement name="mpeg4PointCode-04-01" type="xs:int" fixgads"28" />
gllement name="mpeg4PointCode-04-02" type="xs:int" fixed="29" />
gllement name="mpeg4PointCode-04-03" type="xs:int"(fixXed="30" />
gllement name="mpeg4PointCode-04-04" type="xs:int'\Ffixed="31" />
gllement name="mpeg4PointCode-04-05" type="xs:ifit" fixed="32" />
gllement name="mpeg4PointCode-04-06" type="xs<int" fixed="33" />
gllement name="mpeg4PointCode-05-01" type="#g:Int" fixed="34" />
gllement name="mpeg4PointCode-05-02" type=lxs:int" fixed="35" />
gllement name="mpeg4PointCode-05-03" type=lxs:int" fixed="36" />
gllement name="mpeg4PointCode-05-04" type="xs:int" fixed="37" />
gllement name="mpeg4PointCode-06-01"y{¥ype="xs:int" fixed="38" />
gllement name="mpeg4PointCode-06-02% type="xs:int" fixed="39" />
glement name="mpeg4PointCode-06-03" type="xs:int" fixed="40" />
gllement name="mpeg4PointCode-0604" type="xs:int" fixed="41" />
gllement name="mpeg4PointCoderQ7-01" type="xs:int" fixed="42" />
gllement name="mpeg4PointCode=08-01" type="xs:int" fixed="43" />
glement name="mpeg4PointGode-08-02" type="xs:int" fixed="44" />
gllement name="mpeg4Point80de-08-03" type="xs:int" fixed="45" />
gllement name="mpeg4PolwntCode-08-04" type="xs:int" fixed="46" />
gllement name="mpeg4PointCode-08-05" type="xs:int" fixed="47" />
gllement name="mpegdPointCode-08-06" type="xs:int" fixed="48" />
gllement name="mpeg4PointCode-08-07" type="xs:int" fixed="49" />
gllement namez="mpeg4PointCode-08-08" type="xs:int" fixed="50" />
gllement name="mpeg4PointCode-08-09" type="xs:int" fixed="51" />
gllement ndme="mpeg4PointCode-08-10" type="xs:int" fixed="52" />
gllement, hame="mpeg4PointCode-09-01" type="xs:int" fixed="53" />
gllement—name="mpeg4PointCode-09-02" type="xs:int" fixed="54" />
gllemént name="mpeg4PointCode-09-03" type="xs:int" fixed="55" />
glerdent name="mpeg4PointCode-09-04" type="xs:int" fixed="56" />

lCHlCllt llQ.lll‘C_"llltJij4?UJ‘_lltCU\l‘C Cﬁ OS" t_YtJ‘C_" D.J‘_llt" fJ‘_ ‘C\l_"\rj'—/’"

:element name="mpeg4PointCode-09-06" type="xs:int" fixed="58" />
:element name="mpeg4PointCode-09-07" type="xs:int" fixed="59" />
element name="mpeg4PointCode-09-08" type="xs:int" fixed="60" />
element name="mpeg4PointCode-09-09" type="xs:int" fixed="61" />
:element name="mpeg4PointCode-09-10" type="xs:int" fixed="62" />
element name="mpeg4PointCode-09-11" type="xs:int" fixed="63" />
element name="mpeg4PointCode-09-12" type="xs:int" fixed="64" />
element name="mpeg4PointCode-09-13" type="xs:int" fixed="65" />
element name="mpeg4PointCode-09-14" type="xs:int" fixed="66" />
element name="mpeg4PointCode-09-15" type="xs:int" fixed="67" />
element name="mpeg4PointCode-10-01" type="xs:int" fixed="68" />
element name="mpeg4PointCode-10-02" type="xs:int" fixed="69" />
:element name="mpeg4PointCode-10-03" type="xs:int" fixed="70" />
:element name="mpeg4PointCode-10-04" type="xs:int" fixed="71" />
element name="mpeg4PointCode-10-05" type="xs:int" fixed="72" />
element name="mpeg4PointCode-10-06" type="xs:int" fixed="73" />



https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

ISO/IEC 39794-5:2019(E)

<xs:element name="mpeg4PointCode-10-07" type="xs:int" fixed="74" />
<xs:element name="mpeg4PointCode-10-08" type="xs:int" fixed="75" />
<xs:element name="mpeg4PointCode-10-09" type="xs:int" fixed="76" />
<xs:element name="mpegd4PointCode-10-10" type="xs:int" fixed="77" />
<xs:element name="mpeg4PointCode-11-01" type="xs:int" fixed="78" />
<xs:element name="mpeg4PointCode-11-02" type="xs:int" fixed="79" />
<xs:element name="mpeg4PointCode-11-03" type="xs:int" fixed="80" />
<xs:element name="mpegd4PointCode-11-04" type="xs:int" fixed="81" />
<xs:element name="mpeg4PointCode-11-05" type="xs:int" fixed="82" />
<xs:element name="mpeg4PointCode-11-06" type="xs:int" fixed="83" />
<xs:element name="mpeg4PointCode-12-01" type="xs:int" fixed="84" />
<xs:element name="mpegd4PointCode-12-02" type="xs:int" fixed="85" />
<xs:element name="mpeg4PointCode-12-03" type="xs:int" fixed="86" />
s:element name="mpegdPointCode-12-04" type=" ipt" fixed="g87"

/xs:choice>

</H#s:complexType>

<xg:complexType name="MPEG4FeaturePointExtensionBlockType">
Xs:sequence>

<xs:element name="fallback" type="MPEG4FeaturePointCodeType" />
<xs:any namespace="##other" processContents="lax" />
/xs:sequence>

</js:complexType>

<xg:complexType name="MPEG4FeaturePointType">

xs:choice>

<xs:element name="code" type="MPEG4FeaturePointCodelype" />
<xs:element name="extensionBlock" type="MPEG4FeatufePointExtensionBlockType" />
/xs:choice>
</ys:complexType>

<xg:complexType name="AnthropometricLandmarkBaseType">
xs:choice>

<xs:element name="anthropometricLandmdckName" type="AnthropometricLandmarkNameType"
/>
<xs:element name="anthropometrichandmarkPointName" type="AnthropometricLapdmarkPoint
Namelype" />
<xs:element name="anthropometrzcLandmarkPointId" type="AnthropometricLandmarkPointId
Type'l />
/xs:choice>
</H#s:complexType>

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

<xs:any namespace="4##other" processContents="lax"/>
/xs:sequence>

</ds:complexType>

<xd:complexType“name="AnthropometricLandmarkType">

xs:choicéx>

<xs:element name="base" type="AnthropometricLandmarkBaseType"/>
<xgfedement name="extensionBlock" type="AnthropometricLandmarkExtensionBlpckType"/>
/xskchoice>
</dsi¢omplexType>

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

<xs:element name="vertex" type="xs:int" fixed="0" />
<xs:element name="glabella" type="xs:int" fixed="1" />
<xs:element name="opisthocranion" type="xs:int" fixed="2" />
<xs:element name="eurionLeft" type="xs:int" fixed="3" />
<xs:element name="eurionRight" type="xs:int" fixed="4" />
<xs:element name="frontotemporaleLeft" type="xs:int" fixed="5" />
<xs:element name="frontotemporaleRight" type="xs:int" fixed="6" />
<xs:element name="trichion" type="xs:int" fixed="7" />
<xs:element name="zygionLeft" type="xs:int" fixed="8" />
<xs:element name="zygionRight" type="xs:int" fixed="9" />
<xs:element name="gonionLeft" type="xs:int" fixed="10" />
<xs:element name="gonionRight" type="xs:int" fixed="11" />
<xs:element name="sublabiale" type="xs:int" fixed="12" />
<xs:element name="pogonion" type="xs:int" fixed="13" />
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<xs:element name="menton" type="xs:int" fixed="14" />

<xs:element name="condylionLateraleleft" type="xs:int" fixed="15" />

<xs:element name="condylionLateraleRight" type="xs:int" fi
<xs:element name="endocanthionLeft" type="xs:int" fixed="1
<xs:element name="endocanthionRight" type="xs:int" fixed="
<xs:element name="exocanthionLeft" type="xs:int" fixed="19
<xs:element name="exocanthionRight" type="xs:int" fixed="2

xed="16" />

/>
18" />
" />

o" />

<xs:element name="centerPointOfPupillLeft" type="xs:int" fixed="21" />
<xs:element name="centerPointOfPupilRight" type="xs:int" fixed="22" />

<xs:element name="orbitaleleft" type="xs:int" fixed="23" /
<xs:element name="orbitaleRight" type="xs:int" fixed="24"

>
/>

<xs:element name="palpebraleSuperiusLeft" type="xs:int" fixed="25" />
<xs:element name="palpebraleSuperiusRight" type="xs:int" fixed="26" />

<xs:element name="palpebraleTInferiusleft" type="xg:int" fixed="27"
<xs:gllement name="palpebraleInferiusRight" type="xs:int" fixed="28" />
<xs:€gllement name="orbitaleSuperiusLeft" type="xs:int" fixed="29" />
<xs:gllement name="orbitaleSuperiusRight" type="xs:int" fixed="30" />
<xs:ellement name="superciliarelLeft" type="xs:int" fixed="31" />
<xs:gllement name="superciliareRight" type="xs:int" fixed="32" />
<xs:gllement name="nasion" type="xs:int" fixed="33" />

<xs:gllement name="sellion" type="xs:int" fixed="34" />

<xs:€llement name="alareleft" type="xs:int" fixed="35" />

<xs:gllement name="alareRight" type="xs:int" fixed="36" />

<xs:¢gllement name="pronasale" type="xs:int" fixed="37" />

<xs:¢gllement name="subnasale" type="xs:int" fixed="38" />

<xs:€llement name="subalare" type="xs:int" fixed="39" />

<xs:€llement name="alarCurvaturelLeft" type="xs:int" fixed="40" />
<xs:¢llement name="alarCurvatureRight" type="xs:int" fixad="41" />
<xs:¢llement name="maxillofrontale" type="xs:int" fixed="42" />
<xs:ellement name="christaPhiltralLandmarkLeft" type&'xs:int" fixed="43" />
<xs:€llement name="christaPhiltralandmarkRight" t¢pe="xs:int" fixed="44" />
<xs:gllement name="labialeSuperius" type="xs:intl fixed="45" />
<xs:¢gllement name="labialeInferius" type="xs:int" fixed="46" />
<xs:€llement name="cheilionLeft" type="xs:intWfixed="47" />
<xs:€llement name="cheilionRight" type="xsyint" fixed="48" />
<xs:gllement name="stomion" type="xs:int Fixed="49" />

<xs:¢gllement name="superauralelLeft" typ&="xs:int" fixed="50" />
<xs:€llement name="superauraleRight" gype="xs:int" fixed="51" />
<xs:gllement name="subauraleLeft" type="xs:int" fixed="52" />
<xs:gllement name="subauraleRight!type="xs:int" fixed="53" />
<xs:€llement name="preaurale" type="xs:int" fixed="54" />

<xs:€llement name="postaurale'r €ype="xs:int" fixed="55" />

<xs:€llement name="otobasionStiperiusleft" type="xs:int" fixed="56" />
<xs:gllement name="otobasionSuperiusRight" type="xs:int" fixed="57" />
<xs:gllement name="otobasienInferius" type="xs:int" fixed="58" />
<xs:gllement name="poxlon" type="xs:int" fixed="59" />

<xs:€llement name="gragion" type="xs:int" fixed="60" />

</xs:chloice>
</xs:complexType>

<xs:compllexType hame="AnthropometricLandmarkNameExtensionBlockType">

<Xs:sequencegw

<xs:ellemént name="fallback" type="AnthropometricLandmarkNameCodeType" />

<xs:ahy<{namespace="##other" processContents="lax" />

</XS:S TenceE
</xs:complexType>

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

<xs:element name="code" type="AnthropometricLandmarkNameCodeType" />
<xs:element name="extensionBlock" type="AnthropometricLandmarkNameExtensionBlockT

ype" />
</xs:choice>
</xs:complexType>

<xs:complexType name="AnthropometricLandmarkPointNameCodeType"
<xs:choice>
<xs:element name="pointCode-01-01" type="xs:int" fixed="0"
<xs:element name="pointCode-01-02" type="xs:int" fixed="1"
<xs:element name="pointCode-01-05" type="xs:int" fixed="2"
<xs:element name="pointCode-01-06" type="xs:int" fixed="3"
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<xs:element name="pointCode-01-07" type="xs:int" fixed="4" />
<xs:element name="pointCode-01-08" type="xs:int" fixed="5" />
<xs:element name="pointCode-01-09" type="xs:int" fixed="6" />
<xs:element name="pointCode-02-01" type="xs:int" fixed="7" />
<xs:element name="pointCode-02-02" type="xs:int" fixed="8" />
<xs:element name="pointCode-02-03" type="xs:int" fixed="9" />
<xs:element name="pointCode-02-04" type="xs:int" fixed="10" />
<xs:element name="pointCode-02-05" type="xs:int" fixed="11" />
<xs:element name="pointCode-02-06" type="xs:int" fixed="12" />
<xs:element name="pointCode-02-07" type="xs:int" fixed="13" />
<xs:element name="pointCode-02-09" type="xs:int" fixed="14" />
<xs:element name="pointCode-02-10" type="xs:int" fixed="15" />
<xs:element name="pointCode-03-01" type="xs:int" fixed="16" />
s:element name="pointCode-03-02" type="xgs:int" fixed="17"

</H

<X 9

</

<X9

kTyp4d
</

<X9

<xs:element name="pointCode-03-03" type="xs:int" fixed="18" />
<xs:element name="pointCode-03-04" type="xs:int" fixed="19" />
<xs:element name="pointCode-03-05" type="xs:int" fixed="20" />
<xs:element name="pointCode-03-06" type="xs:int" fixed="21" />
<xs:element name="pointCode-03-07" type="xs:int" fixed="22" />
<xs:element name="pointCode-03-08" type="xs:int" fixed="23" />
<xs:element name="pointCode-03-09" type="xs:int" fixed="24" /%
<xs:element name="pointCode-03-10" type="xs:int" fixed="25"")>
<xs:element name="pointCode-03-11" type="xs:int" fixed="26"J />
<xs:element name="pointCode-03-12" type="xs:int" fixedz="27" />
<xs:element name="pointCode-04-01" type="xs:int" fixed%$M28" />
<xs:element name="pointCode-04-02" type="xs:int" fiKed="29" />
<xs:element name="pointCode-04-03" type="xs:int" Eixed="30" />
<xs:element name="pointCode-04-04" type="xs:int!' fixed="31" />
<xs:element name="pointCode-05-01" type="xs:ing% ™ fixed="32" />
<xs:element name="pointCode-05-02" type="xs:iant" fixed="33" />
<xs:element name="pointCode-05-03" type="x&:)int" fixed="34" />
<xs:element name="pointCode-05-04" type=9%xXs:int" fixed="35" />
<xs:element name="pointCode-05-06" typéaI'xs:int" fixed="36" />
/xs:choice>

s:complexType>

:complexType name="AnthropometriclandmarkPointNameExtensionBlockType">
Xs:sequence>

<xs:element name="fallback" &ype="AnthropometricLandmarkPointNameCodeType

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

:complexType name="AnthropometricLandmarkPointNameType">
xs:choice>
<xs:element name='"code" type="AnthropometricLandmarkPointNameCodeType"

/>

<xs:element mame="extensionBlock" type="AnthropometricLandmarkPointNameEx

" />
/xs:choices
s:complekfype>

:conmplexType name="AnthropometricLandmarkPointIdCodeType">
xsischbice>
L&Lg:element name="v" type="xs:int" fixed="0" />

FensionBloc

L_yt)c_ o e L1ITT L1 U= L

<xs:element name="op" type="xs:int" fixed="2" />
<xs:element name="eu-left" type="xs:int" fixed="3" />
<xs:element name="eu-right" type="xs:int" fixed="4" />
<xs:element name="ft-left" type="xs:int" fixed="5" />
<xs:element name="ft-right" type="xs:int" fixed="6" />
<xs:element name="tr" type="xs:int" fixed="7" />
<xs:element name="zy-left" type="xs:int" fixed="8" />
<xs:element name="zy-right" type="xs:int" fixed="9" />
<xs:element name="go-left" type="xs:int" fixed="10" />
<xs:element name="go-right" type="xs:int" fixed="11" />
<xs:element name="sl" type="xs:int" fixed="12" />
<xs:element name="pg" type="xs:int" fixed="13" />
<xs:element name="gn" type="xs:int" fixed="14" />
<xs:element name="cdl-left" type="xs:int" fixed="15" />
<xs:element name="cdl-right" type="xs:int" fixed="16" />
<xs:element name="en-left" type="xs:int" fixed="17" />

k1 e [T
ST Trement rrameT g
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<xs:element name="en-right" type="xs:int" fixed="18" />
<xs:element name="ex-left" type="xs:int" fixed="19" />
<xs:element name="ex-right" type="xs:int" fixed="20" />
<xs:element name="p-left" type="xs:int" fixed="21" />
<xs:element name="p-right" type="xs:int" fixed="22" />
<xs:element name="or-left" type="xs:int" fixed="23" />
<xs:element name="or-right" type="xs:int" fixed="24" />
<xs:element name="ps-left" type="xs:int" fixed="25" />
<xs:element name="ps-right" type="xs:int" fixed="26" />
<xs:element name="pi-left" type="xs:int" fixed="27" />
<xs:element name="pi-right" type="xs:int" fixed="28" />
<xs:element name="os-left" type="xs:int" fixed="29" />
<xs:element name="os-right" type="xs:int" fixed="30" />
<xs:element name="gci-left" type="xg:int" fixed="31"

<xs:€llement name="sci-right" type="xs:int" fixed="32" />
<xs:¢gllement name="n" type="xs:int" fixed="33" />
<xs:gllement name="se" type="xs:int" fixed="34" />
<xs:€llement name="al-left" type="xs:int" fixed="35" />
<xs:glement name="al-right" type="xs:int" fixed="36" />
<xs:gllement name="prn" type="xs:int" fixed="37" />
<xs:gllement name="sn" type="xs:int" fixed="38" />
<xs:€llement name="sbal" type="xs:int" fixed="39" />
<xs:¢llement name="ac-left" type="xs:int" fixed="40" />
<xs:¢llement name="ac-right" type="xs:int" fixed="41" />
<xs:€llement name="mf-left" type="xs:int" fixed="42" />
<xs:ellement name="mf-right" type="xs:int" fixed="43" />
<xs:glement name="cph-left" type="xs:int" fixed="44" />
<xs:€llement name="cph-right" type="xs:int" fixed="45"¢/>
<xs:gllement name="1s" type="xs:int" fixed="46" />
<xs:€llement name="11i" type="xs:int" fixed="47" />
<xs:gllement name="ch-left" type="xs:int" fixed="48Y" />
<xs:¢llement name="ch-right" type="xs:int" fixedz"49" />
<xs:gllement name="sto" type="xs:int" fixed="5Q" />
<xs:€llement name="sa-left" type="xs:int" fiked="51" />
<xs:glement name="sa-right" type="xs:int" (fixed="52" />
<xs:¢gllement name="sba-left" type="xs:int! “fixed="53" />
<xs:¢gllement name="sba-right" type="xs:int" fixed="54" />
<xs:€llement name="pra-left" type="xsmpint" fixed="55" />
<xs:€llement name="pra-right" type="®s:int" fixed="56" />
<xs:gllement name="pa" type="xs:ipt" fixed="57" />
<xs:gllement name="obs-left" types"xs:int" fixed="58" />
<xs:€llement name="obs-right! (type="xs:int" fixed="59" />
<xs:¢llement name="obi" typex=M"xs:int" fixed="60" />
<xs:€llement name="po" type="xs:int" fixed="61" />

<xs:gllement name="t" type="xs:int" fixed="62" />
</xs:chloice>
</xs:complexType>

<xs:compllexType name=AnthropometricLandmarkPointIdExtensionBlockType">
<xs:secquence>
<xs:gllement (hame="fallback" type="AnthropometricLandmarkPointIdCodeType" />
<xs:dny namespace="##other" processContents="lax" />
</xs:selquenceé>
</xs:compleXPype>

<xs:complexType name="AnthropometricLandmarkPointIdType">
<xs:choice>
<xs:element name="code" type="AnthropometricLandmarkPointIdCodeType" />
<xs:element name="extensionBlock" type="AnthropometricLandmarkPointIdExtensionBlockT
ypen />
</xs:choice>
</xs:complexType>

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

<xs:element name="coordinateCartesian2DBlock" type="cmn:CoordinateCartesian2DUnsigne
dShortBlockType" />

<xs:element name="coordinateTexturelImageBlock" type="CoordinateTextureImageBlockT
ype" />

<xs:element name="coordinateCartesian3DBlock" type="cmn:CoordinateCartesian3DUnsigne
dShortBlockType" />
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</xs:choice>
</xs:complexType>

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

<xs:complexType name="LandmarkCoordinatesType">
<xs:choice>
<xs:element name="base" type="LandmarkCoordinatesBaseType"/>
<xs:element name="extensionBlock" type="LandmarkCoordinatesExtensionBlockType"/>
choice
</js:complexType>

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

<xs:element name="uInPixel" type="xs:unsignedInt" />
<xs:element name="vInPixel" type="xs:unsignedInt" />
/xXs:sequence>

</ys:complexType>

<xg4:complexType name="ImageRepresentationType">

xs:choice>

<xs:element name="base" type="ImageRepresentationBasaType" />
<xs:element name="extensionBlock" type="ImageRepré€sentationExtensionBlock[ype" />
/xs:choice>
</H#s:complexType>

<xg:complexType name="ImageRepresentationBaseType">
xs:choice>

<xs:element name="imageRepresentation2DBlock" type="ImageRepresentation2DBlockType"
/>
<xs:element name="shapeRepresentation3DBlock" type="ShapeRepresentation3DBlockType"
/>
/xs:choice>
</ys:complexType>

<xg:complexType name="ImageRepresentationExtensionBlockType">

XS :sequence>

<xs:any namespace="##oth€r" processContents="lax" minOccurs="0" />
/xs:sequence>

</H#s:complexType>

<xg:complexType name='"ImageRepresentation2DBlockType">

XS :sequence>

<xs:element ‘mame="representationData2D" type="xs:base64Binary" />
<xs:elemenfidhame="1imageInformation2DBlock" type="ImageInformation2DBlockType" />
<xs:elefuent name="captureDevice2DBlock" type="CaptureDevice2DBlockType"
minOg¢curs="0")/>

<xsfany namespace="##other" processContents="lax" minOccurs="0" />
/xskskquence>

</dsi¢omplexType>

<xs:complexType name="CaptureDevice2DBlockType">
<xs:sequence>
<xs:element name="captureDeviceSpectral2DBlock" type="CaptureDeviceSpectral2DBlockT
ype" minOccurs="0" />
<xs:element name="captureDeviceTechnologyId2D" type="CaptureDeviceTechnologyId2DT
ype" minOccurs="0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="CaptureDeviceSpectral2DBlockType">
<xs:sequence>
<xs:element name="whiteLight" type="xs:boolean" minOccurs="0" />
<xs:element name="nearInfrared" type="xs:boolean" minOccurs="0" />
<xs:element name="thermal" type="xs:boolean" minOccurs="0" />
<xs:any namespace="#f#other" processContents="lax" minOccurs="0" />
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</xs:sequence>
</xs:complexType>
<xs:complexType name="CaptureDeviceTechnologyId2DCodeType">
<xs:choice>
<xs:element name="unknown" type="xs:int" fixed="0" />
<xs:element name="staticPhotographFromUnknownSource" type="xs:int" fixed="1" />
<xs:element name="staticPhotographFromDigitalStillImageCamera" type="xs:int"
fixed="2" />
<xs:element name="staticPhotographFromScanner" type="xs:int" fixed="3" />
<xs:element name="videoFrameFromUnknownSource" type="xs:int" fixed="4" />
<xs:element name="videoFrameFromAnalogueVideoCamera" type="xs:int" fixed="5" />
<xs:element name="videoFrameFromDigitalVideoCamera" type="xs:int" fixed="6" />
</xs:chaice

</xs:comg

<xs:complf
<xs:seq
<xS:§
<xs:d
</xs:s§
</xs:comg

<xs:compl
<xs:chqg
<xs:§
<xs:§
/>
</xs:ch
</xs:comg

ype"

<xs:compl
<xs:seq
<xSs:§

<xSs:§

<xs:¢g
ckType" min
<xs:§

ype" minOcd
<xs:¢
minOccurs="
<xs:§

<xSs:§

<xs:¢

<xs:¢
minOccurs="
<xSs:§

<xs:¢

ype" minOcd
<xs:an
</xs:s§
</xs:comp

<xs:compl]

lexType>

exType name="CaptureDeviceTechnologyId2DExtensionBlockType">

uence>

lement name="fallback" type="CaptureDeviceTechnologyId2DCodeType'" />
ny namespace="4##other" processContents="lax" />

lquence>

lexType>

exType name="CaptureDeviceTechnologyId2DType">

ice>

lement name="code" type="CaptureDeviceTechnologyId2DCodeType" />

lement name ="extensionBlock" type="CaptureDeviceT&clifologyId2DExtensionBl

oice>
lexType>

exType name="ImageInformation2DBlockType"*

uence>

lement name="imageDataFormat" type="InagéDataFormatType" />

lement name="faceImageKind2D" type="FacelmageKind2DType" minOccurs="0" />
lement name="postAcquisitionProcesgingBlock" type="PostAcquisitionProcessif
Occurs="0" />

lement name="lossyTransformationAttempts" type="LossyTransformationAttempty
urs="0" />

lement name="cameraToSubjectPistance" type="CameraToSubjectDistanceType"

O" />

lement name="sensorDiagonal" type="SensorDiagonalType" minOccurs="0" />
lement name="lensFocathength" type="LensFocalLengthType" minOccurs="0" />
lement name="imageSizeBlock" type="ImageSizeBlockType" minOccurs="0" />
lement name="imagefaceMeasurementsBlock" type="ImageFaceMeasurementsBlockTy
O" />

lement name="jimageColourSpace" type="ImageColourSpaceType" minOccurs="0" /

lement namez="keferenceColourMappingBlock" type="ReferenceColourMappingBlock
urs="0" />

v namespage="##other" processContents="1lax" minOccurs="0" />

lquence

lexType>

exType name="FaceImageKind2DCodeType">

ckT

gBlo

7pe"

<xs:ch
<xs:e
<xs:e

JI_\_/‘C
lement name="mrtd" type="xs:int" fixed="0"
lement name="generalPurpose" type="xs:int"

/>

fixed="1" />

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

<xs:compl

exType name="FacelmageKind2DExtensionBlockType">

<xs:sequence>

<xs:element name="fallback" type="FaceImageKind2DCodeType" />
<xs:any namespace="##other" processContents="lax" />
</xs:sequence>

</xs:complexType>

<xs:compl
<xs:cho
<xs:e
<xs:e
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exType name="FaceImageKind2DType">

ice>

lement name="code" type="FacelmageKind2DCodeType" />

lement name="extensionBlock" type="FaceImageKind2DExtensionBlockType" />
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</xs:choice>
</xs:complexType>

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

<xs:element name="rotated" type="xs:boolean" minOccurs="0" />

<xs:element name="cropped" type="xs:boolean" minOccurs="0" />

<xs:element name="downSampled" type="xs:boolean" minOccurs="0" />

<xs:element name="whiteBalanceAdjusted" type="xs:boolean" minOccurs="0" />

<xs:element name="multiplyCompressed" type="xs:boolean" minOccurs="0" />

<xs:element name="interpolated" type="xs:boolean" minOccurs="0" />

<xs:element name="contrastStretched" type="xs:boolean" minOccurs="0" />

<xs:element name="poseCorrected" type="xs:boolean" minOccurs="0" />
s:element name="multiViewImage" type=" :boolean” minOccurs="0"

</

<xd

</3

<xd

</
<xd
ype n

</

<xd

<xs:element name="ageProgressed" type="xs:boolean" minOccurs="0" />

<xs:element name="superResolutionProcessed" type="xs:boolean" minOccurs="p"

<xs:element name="normalised" type="xs:boolean" minOccurs="0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
/xs:sequence>

s:complexType>

:complexType name="LossyTransformationAttemptsCodeType">
xs:choice>

<xs:element name="unknown" type="xs:int" fixed="0" />
<xs:element name="zero" type="xs:int" fixed="1" />
<xs:element name="one" type="xs:int" fixed="2" />
<xs:element name="moreThanOne" type="xs:int" fixed="3" />
/xs:choice>

s:complexType>

:complexType name="LossyTransformationAttemptisExtensionBlockType">
Xs:sequence>

<xs:element name="fallback" type="LossylransformationAttemptsCodeType" />
<xs:any namespace="##other" processCditents="1lax" />

/xs:sequence>

s:complexType>

:complexType name="LossyTransformationAttemptsType">
xs:choice>
<xs:element name="code" type="LossyTransformationAttemptsCodeType" />

<xs:element name="extensionBlock" type="LossyTransformationAttemptsExtensfionBlockT

/>
/xs:choice>
s:complexType>

ccomplexType name="ImageDataFormatCodeType">

xs:choice>

<xs:element wmame="unknown" type="xs:int" fixed="0" />
<xs:elemenfidhame="other" type="xs:int" fixed="1" />
<xs:elefgént name="jpeg" type="xs:int" fixed="2" />

<xs:element name="jpeg2000Lossy" type="xs:int" fixed="3" />
<xsfedement name="Jjpeg2000Lossless" type="xs:int" fixed="4" />
<xs:klement name="png" type="xs:int" fixed="5" />

{kg:element name="pgm" type="xs:int" fixed="6" />
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</xs:choice>
</xs:complexType>

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

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

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

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

<xs:element name="code" type="ImageDataFormatCodeType" />
<xs:element name="extensionBlock" type="ImageDataFormatExtensionBlockType"

</xs:choice>
</xs:complexType>
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<xs:simpleType name="CameraToSubjectDistanceType">
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0" />
<xs:maxInclusive value="50000" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="SensorDiagonalType">
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0" />
<xs:maxInclusive value="2000" />
</xs:restriction>
</xs:simpleType>

<xs:simplleType name="LensFocallLengthType">
<xs:resltriction base="xs:unsignedInt">
<xs:minInclusive value="0" />
<xs:maxInclusive value="2000" />
</xs:restriction>
</xs:simpleType>

<xs:compllexType name="ImageSizeBlockType">
<xs:secquence>
<xs:gllement name="width" type="ImageSizeType" />
<xs:gllement name="height" type="ImageSizeType" />
</xs:selquence>
</xs:complexType>

<xs:simplleType name="ImageSizeType">
<xs:resftriction base="xs:integer">
<xs:minInclusive value="0" />
<xs:maxInclusive value="65535" />
</xs:restriction>
</xs:simpleType>

<xs:compllexType name="ImageFaceMeasurementsBlockType">
<xs:sequence>
<xs:€llement name="imageHeadWidth" typé="xs:unsignedInt" minOccurs="0" />
<xs:€llement name="imageInterEyeDistiance" type="xs:unsignedInt" minOccurs="0" />
<xs:gllement name="imageEyeToMouthbistance" type="xs:unsignedInt" minOccurs="0" [>
<xs:€llement name="imageHeadLength™ type="xs:unsignedInt" minOccurs="0" />
<xs:anly namespace="##other" processContents="lax" minOccurs="0" />
</xs:selquence>
</xs:complexType>

<xs:compllexType name="ImagefolourSpaceCodeType">
<xs:chdice>

<xs:¢llement name="wunknown" type="xs:int" fixed="0" />
<xs:gllement name="Other" type="xs:int" fixed="1" />
<xs:€llement ndme="rgb24Bit" type="xs:int" fixed="2" />
<xs:€gllement (hame="rgb48Bit" type="xs:int" fixed="3" />
<xs:€llemept=name="yuv422" type="xs:int" fixed="4" />
<xs:egllemént name="greyscale8Bit" type="xs:int" fixed="5" />

<xs:elledent name="greyscalel6Bit" type="xs:int" fixed="6" />
</XS:C}‘ e
</xs:complexType>

<xs:complexType name="ImageColourSpaceExtensionBlockType">
<xs:sequence>
<xs:element name="fallback" type="ImageColourSpaceCodeType" />
<xs:any namespace="##other" processContents="lax" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="ImageColourSpaceType">
<xs:choice>
<xs:element name="code" type="ImageColourSpaceCodeType" />
<xs:element name="extensionBlock" type="ImageColourSpaceExtensionBlockType" />
</xs:choice>
</xs:complexType>
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<xs:complexType
<xs:sequence>

nitionAndValueBlocksType" minOccurs="0"

<xs:element
<xs:element

<xXs:any name

</xs:sequence>
</xs:complexType>
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name="ReferenceColourMappingBlockType">

name="referenceColourSchema" type="xs:base64Binary" minOccurs="0" />
name="referenceColourDefinitionAndValueBlocks" type="ReferenceColourDefi
/>

space="##other" processContents="1lax" minOccurs="0" />

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

<xs:element

name="referenceColourDefinitionAndValueBlock" type="ReferenceColourDefin

itionAndValueBlockType" maxOccurs="unbounded" />
cguence
</js:complexType>
<xg4:complexType name="ReferenceColourDefinitionAndValueBlockType">
XS :sequence>
<xs:element name="referenceColourDefinition" type="xs:base64Binary! minOcfurs="0" />
<xs:element name="referenceColourValue" type="xs:base64Binary'~mtnOccurs=[0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
/xs:sequence>
</js:complexType>
<xg:complexType name="ShapeRepresentation3DBlockType">
XS :sequence>
<xs:element name="representationData3D" type="xs:bas€¢64Binary" />
<xs:element name="imageInformation3DBlock" types"IMageInformation3DBlockType" />
<xs:element name="captureDevice3DBlock" type="€aptureDevice3DBlockType"
minOdcurs="0" />
<xs:any namespace="#f#other" processContent§s™lax" minOccurs="0" />
/xs:sequence>
</H#s:complexType>
<xg:complexType name="CaptureDevice3DBlgekType">
XSs:sequence>
<xs:element name="modus3D" typez\'Modus3DType" minOccurs="0" />
<xs:element name="captureDevigeTechnologyId3D" type="CaptureDeviceTechnolpgyId3DT
ype" |minOccurs="0" />
<xs:any namespace="##other! processContents="lax" minOccurs="0" />
/xXs:sequence>
</ys:complexType>
<xg4:complexType name="Modus3DCodeType">
xs:choice>
<xs:element nam&="unknown" type="xs:int" fixed="0" />
<xs:element mame="active" type="xs:int" fixed="1" />
<xs:element ‘mame="passive" type="xs:int" fixed="2" />
/xs:choices
</3ys:complekType>
<x9q:complexType name="Modus3DExtensionBlockType">
XSz 'sefjuence>
J&g:element name="fallback" type="Modus3DCodeType" />
D.G\l.l_y llalllCDPch_"##UtllCJ—" l-/J_U\_/C Dﬂuutc“ta—"lc\ =
</xs:sequence>
</xs:complexType>
<xs:complexType name="Modus3DType'">
<xs:choice>
<xs:element name="code" type="Modus3DCodeType" />
<xs:element name="extensionBlock" type="Modus3DExtensionBlockType" />
</xs:choice>
</xs:complexType>
<xs:complexType name="CaptureDeviceTechnologyId3DCodeType">
<xs:choice>
<xs:element name="unknown" type="xs:int" fixed="0" />
<xs:element name="stereoscopicScanner" type="xs:int" fixed="1" />
<xs:element name="movingLaserLine" type="xs:int" fixed="2" />
<xs:element name="structuredLight" type="xs:int" fixed="3" />
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<xs:element name="colourCodedLight" type="xs:int" fixed="4" />
<xs:element name="timeOfFlight" type="xs:int" fixed="5" />
<xs:element name="shapeFromShading" type="xs:int" fixed="6" />
</xs:choice>
</xs:complexType>

<xs:complexType name="CaptureDeviceTechnologyId3DExtensionBlockType">
<xs:sequence>
<xs:element name="fallback" type="CaptureDeviceTechnologyId3DCodeType" />
<xs:any namespace="##other" processContents="lax" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="CaptureDeviceTechnologyTd3DType"
<xs:choice>
<xs:gllement name="code" type="CaptureDeviceTechnologyId3DCodeType" />
<xs:¢llement name="extensionBlock" type="CaptureDeviceTechnologyIld3DExtensionBlo¢kT
ype" />
</xs:chloice>
</xs:complexType>

<xs:compllexType name="ImageInformation3DBlockType">
<xs:seduence>
<xs:gllement name="representationKind3D" type="Representationkind3DType" />
<xs:gllement name="coordinateSystem3D" type="CoordinateSystem3DType" />
<xs:gllement name="cartesianScalesAndOffsets3DBlock" type={CartesianScalesAndOffgets3
DBlockType"| />
<xs:gllement name="imageColourSpace" type="ImageColour8paleType" minOccurs="0" /
<xs:¢gllement name="facelmageKind3D" type="FacelmageKimd3DType" minOccurs="0" />
<xs:€llement name="imageSizeBlock" type="ImageSizeBleockType" minOccurs="0" />
<xs:ellement name="physicalFaceMeasurements3DBlock? type="PhysicalFaceMeasurement$3DBl
ockType" mijnOccurs="0" />
<xs:gllement name="postAcquisitionProcessingBleck" type="PostAcquisitionProcessingBlo
ckType" minOccurs="0" />
<xs:egllement name="texturedImageResolution3PBlock" type="TexturedImageResolution}DBlo
ckType" minOccurs="0" />
<xs:€llement name="textureMap3DBlock" typé="TextureMap3DBlockType" minOccurs="0"|/>
<xs:any namespace="##other" processColttents="lax" minOccurs="0" />
</xs:selquence>
</xs:complexType>

<xs:compllexType name="RepresentatiehKind3DBaseType">
<xs:choice>
<xs:¢gllement name="vertex3DBlock" type="Vertex3DBlockType" />
</xs:chloice>
</xs:complexType>

<xs:compllexType name="RepresentationKind3DExtensionBlockType">
<xs:sequence>
<xs:any namespaee="##other" processContents="lax"/>
</xs:selquence
</xs:complexType>

<xs:compllexType name="RepresentationKind3DType">
<xs:chotee
<xs:element name="base" type="RepresentationKind3DBaseType"/>
<xs:element name="extensionBlock" type="RepresentationKind3DExtensionBlockType"/>
</xs:choice>
</xs:complexType>

<xs:complexType name="Vertex3DBlockType">
<xs:sequence>
<xs:element name="vertexInformation3DBlocks" type="VertexInformation3DBlocksType"
minOccurs="0" />
<xs:element name="vertexTriangleData3DBlocks" type="VertexTriangleData3DBlocksType"
minOccurs="0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="VertexInformation3DBlocksType">
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<xs:sequence>

<xs:element name="vertexInformation3DBlock" type="VertexInformation3DBlockType"

maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="VertexInformation3DBlockType">
<xs:sequence>

<xs:element name="vertexCoordinates3DBlock" type="cmn:CoordinateCartesian3DUnsignedS

hortBlockType" />

<xs:element name="vertexId3D" type="xs:unsignedInt" minOccurs="0" />

<xs:element name="vertexNormals3DBlock" type="cmn:CoordinateCartesian3DUnsignedShort
BlockType" minOccurs="0" />

s:element name="vertexTextures3DBlock" tvpe="cmn:CoordinateCartesian?2DU

tBlo

</H

<X9

max0d
</

<X9

</

<X9

</

<xd

</H

<X9

</

kType" minOccurs="0" />

<xs:element name="errorMap3D" type="xs:base64Binary" minOccurs="0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
/xs:sequence>

s:complexType>

:complexType name="VertexTriangleData3DBlocksType">

XS :sequence>

<xs:element name="vertexTriangleData3DBlock" type="VertexTriangleData3DBl
curs="unbounded" />

/xXs:sequence>

s:complexType>

:complexType name="VertexTriangleData3DBlockType!' >

XS :sequence>

<xs:element name="triangleIndexl" type="xs:ulysignedInt" />
<xs:element name="triangleIndex2" type="xs&unsignedInt" />
<xs:element name="triangleIndex3" type="%g:UnsignedInt" />
/xXs:sequence>

s:complexType>

:complexType name="CoordinateSystem3bPCodeType">

xs:choice>

<xs:element name="cartesianCoQrdinateSystem3D" type="xs:int" fixed="0" />
/xs:choice>

s:complexType>

:complexType name="CoorginateSystem3DExtensionBlockType">
Xs:sequence>

<xs:element name="fallback" type="CoordinateSystem3DCodeType" />
<xs:any namespace="4##other" processContents="lax" />
/xs:sequence>

s:complexType>

:complexTypesname="CoordinateSystem3DType">

xs:choicéex>

<xs:element name="code" type="CoordinateSystem3DCodeType" />

<xsfedement name="extensionBlock" type="CoordinateSystem3DExtensionBlockT
/xskchoice>

siComplexType>

<xs:complexType name="CartesianScalesAndOffsets3DBlockType">
<xs:sequence>

<xs:element name="scaleX" type="xs:decimal" />
<xs:element name="scaleY" type="xs:decimal" />
<xs:element name="scaleZ" type="xs:decimal" />
<xs:element name="offsetX" type="xs:decimal" />
<xs:element name="offsetY" type="xs:decimal" />
<xs:element name="offsetzZ" type="xs:decimal" />

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

<xs:complexType name="FaceImageKind3DCodeType">
<xs:choice>

<xs:element name="texturedFaceImage3d" type="xs:int" fixed="0" />

</xs:choice>
</xs:complexType>
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<xs:complexType name="FacelmageKind3DExtensionBlockType">
<xs:sequence>
<xs:element name="fallback" type="FacelmageKind3DCodeType" />
<xs:any namespace="##other" processContents="lax" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="FaceImageKind3DType">
<xs:choice>
<xs:element name="code" type="FacelmageKind3DCodeType" />
<xs:element name="extensionBlock" type="FaceImageKind3DExtensionBlockType" />
</xs:choice>
</xs:complexType

<xs:compllexType
<xs:secuence>

<xXSs:
<xs:

<xs

ellement
ellement

:ellement
<xXs:
<xs:

ellement
any name

</xs:selquence>
</xs:complexType

<xs:compllexType
<xs:seduence>

<xs

:ellement
<xXs:
<xs:
<xs:
<xXs:
<xXs:

lement
lement
lement
lement
lement

[OENORNOREONN()]

minOccurs="[0" />
<xs:anly names
</xs:sejquence>
</xs:compllexType

<xs:compllexType
<xs:sequence>

<xs

<xs

<xXs:
<xXSs:
<xs:

IS
IS
:ellement
S
IS

:ellement
<xs:
<xs:

lement
lement

lement
lement
any name

</xs:sejquence>
</xs:compllexType

<xs:compllexType
<xs:sequence%

<xs:
<xXSs:
<xs:

ellement
ellenent

name="PhysicalFaceMeasurements3DBlockType">

name="physicalHeadWidth3D" type="xs:int" minOccurs="0" />
name="physicallnterEyeDistance3D" type="xs:int" minOccurs="Q0% />
name="physicalEyeToMouthDistance3D" type="xs:int" minOccuns="0" />
name="physicalHeadLength3D" type="xs:int" minOccurs="0%\/3

space="##other" processContents="1lax" minOccurs="0" /L>
>
name="TexturedImageResolution3DBlockType">

name="mMShapeXResolution3D" type="xs:decimali" minOccurs="0" />
name="mMShapeYResolution3D" type="xs:decimal" minOccurs="0" />
name="mMShapeZResolution3D" type="xs:d€eimal" minOccurs="0" />
name="mMTextureResolution3D" type="x§:decimal™ minOccurs="0" />
name="textureAcquisitionPeriod3D" #ype="xs:decimal" minOccurs="0" /
name="faceAreaScanned3DBlock" type=s"FaceAreaScanned3DBlockType"

pace="##other" processContentgz"lax" minOccurs="0" />
>
name="FaceAreaScanned3DBlockType">

name="frontOfTheHead¥ type="xs:boolean" minOccurs="0" />
name="chin" typez"x5:boolean”" minOccurs="0" />
name="ears" typeé="xs:boolean" minOccurs="0" />
name="neck" type="xs:boolean" minOccurs="0" />
name="back@fTheHead" type="xs:boolean" minOccurs="0" />
name="fullHead" type="xs:boolean" minOccurs="0" />

space=Mptother" processContents="lax" minOccurs="0" />
>
name="TextureMap3DBlockType">

name="textureMapData3D" type="xs:base64Binary" />
name="imageDataFormat" type="ImageDataFormatType" />

& e
TemeTT

[T - o e =N : e REEaR =N | B nm - o e o : t 1
Tame— CocXACUrcCcaprurcoevIceopeCTtratoy TYype— rcXxtuarecaprtuarepevreeopectira

3DType" minOccurs="0" />
<xs:element name="textureStandardIlluminant3D" type="TextureStandardIlluminant3DT
ype" minOccurs="0" />
<xs:element name="errorMap3D" type="xs:base64Binary" minOccurs="0" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType
<xs:choice>

<xXSs:

<xs
<xs

element

:element
:element
<XsS:
<xXs:

element
element

</xs:choice>
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name="TextureCaptureDeviceSpectral3DCodeType">

name="unknown" type="xs:int" fixed="0" />
name="other" type="xs:int" fixed="1" />
name="white" type="xs:int" fixed="2" />
name="veryNearInfrared" type="xs:int" fixed="3" />
name="shortWaveInfrared" type="xs:int" fixed="4" />
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</xs:complexType>

<xs:complexType name="TextureCaptureDeviceSpectral3DExtensionBlockType">
<xs:sequence>
<xs:element name="fallback" type="TextureCaptureDeviceSpectral3DCodeType" />
<xs:any namespace="##other" processContents="lax" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="TextureCaptureDeviceSpectral3DType">
<xs:choice>
<xs:element name="code" type="TextureCaptureDeviceSpectral3DCodeType" />
<xs:element name="extensionBlock" type="TextureCaptureDeviceSpectral3DExtensionBlock

Type

/xs:choice>
</H#s:complexType>

<xg:complexType name="TextureStandardIlluminant3DCodeType">
xs:choice>

<xs:element name="d30" type="xs:int" fixed="0" />
<xs:element name="d35" type="xs:int" fixed="1" />
<xs:element name="d40" type="xs:int" fixed="2" />
<xs:element name="d45" type="xs:int" fixed="3" />
<xs:element name="d50" type="xs:int" fixed="4" />
<xs:element name="d55" type="xs:int" fixed="5" />
<xs:element name="d60" type="xs:int" fixed="6" />
<xs:element name="d65" type="xs:int" fixed="7" />
<xs:element name="d70" type="xs:int" fixed="8" />
<xs:element name="d75" type="xs:int" fixed="9"(¥>
<xs:element name="d80" type="xs:int" fixed="10" />
/xs:choice>

</H#s:complexType>

<xg:complexType name="TextureStandardIllumihant3DExtensionBlockType">
Xs:sequence>

<xs:element name="fallback" typeslextureStandardIlluminant3DCodeType" />
<xs:any namespace="##other" processContents="lax" />

/xs:sequence>

</js:complexType>

<xg:complexType name="TextureStandardIlluminant3DType">

xs:choice>

<xs:element name="coedeV type="TextureStandardIlluminant3DCodeType" />
<xs:element name="extensionBlock" type ="TextureStandardIlluminant3DExtengionBlockT
ype" |/>

/xs:choice>
</ds:complexType>

</xs{schema>

© ISO/IEC 2019 - All rights reserved 79


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

ISO/IEC 39794-5:2019(E)
Annex B
(informative)

Encoding examples

B.1 Binary encoding example

A binary TLY encoding example based on the ASN.1 schema in Annex A.1 is given below. This.exdgmple
encoding is gvailable at http://standards.iso.org/iso-iec/39794/-5/ed-1/en.

<65 83 0D A3 B8 A0 07 80 01 03 81 02 07 E3 Al 83 0D A3 AA 30 83 0D A3 A5>
0 893880: [APPLICATION 5] {
<AO0 07 80 0L 03 81 02 07 E3>

5 7 [0] {

<80 01 03>
7 1: [0] 03

<81 02 07 H3>
10 2: [1] 07 E3

: }

<Al 83 0D A3 AA 30 83 0D A3 A5 80 01 01 Al 83 0D A2 97 A0 &3N0D A2 92 AO>
14 8938[66: [1]1 {

<30 83 0D A3 A5 80 01 01 A1l 83 0D A2 97 A0 83 0D A2 92(A(>»83 0D A2 8D 80>
19 893g61: SEQUENCE {

<80 01 01>
24 1: [0] 01

<Al 83 0D A2 97 A0 83 0D A2 92 A0 83 0D A2 8D 80-83 0D A2 75 FF D8 FF EO0O>
27 893991: [11 |

<A0 83 0D A2 92 A0 83 0D A2 8D 80 83 0D A2 75 FF D8 FF EO 00 10 4A 46 49>
32 893586: [0] {

<AO 83 0D A2 8D 80 83 0D A2 75 FF D8 FF HEHO,00 10 4A 46 49 46 00 01 01 00>
37 893581: [0] |

<80 83 0D A2 75 FF D8 FF EO 00 10 4A 26749 46 00 01 01 00 00 01 0O 01 00>

42 893557: [0]
: FF DENFF EO 00 10 4A 46 49 46 00 01 01 00 00 01

00N\01 00 00 FF DB 00 43 00 01 01 01 01 01 01 01
01.01 01 01 01 01 01 01 01 01 01 01 01 01 01 01
01 01 01 01 01 01 01 01 01 01 01 01 01 02 02 01
01 02 01 01 01 02 02 02 02 02 02 02 02 02 01 02
02 02 02 02 02 02 02 02 02 FF DB 00 43 01 01 01
01 01 01 01 01 01 01 01 02 01 01 01 02 02 02 02
02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02
: [ Another 893429 bytes skipped ]

<Al OA A0 03 80 €©In02 A1 03 80 01 01>

893604 10; [1]1 {

<A0 03 80 0L Q2>

893606 3% ot

<80 01 02>

893608 1: [0] 02
: }

<Al 03 80 01 01>

893611 3: [1] {

<80 01 01>

893613 1: [0] O1

: }
<A2 05 A1 03 80 01 01>

893616 5: [2] {
<Al 03 80 01 01>

893618 3: [1] |
<80 01 01>

893620 1: [0] O1
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}
: }
80 02 07 E3
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<A2 0A 81 01 07 82 01 08>
893623 10: [21 {
<80 02 07 E3>
893625 2: [0] 07 E3
<81 01 07>
893629 1: [1] 07
<82 01 08>
893632 1: [2] 08
: }
<A3 23 30 0F AQ 07 80 01 2A 81 Q 12 67 A1 03 80 01 32 30 11 A0 08 80 02
893635 35: [31 {
<30 (E A0 07 80 01 2A 81 02 12 67 Al 03 80 01 32>
893637 14: SEQUENCE {
<A0 (7 80 01 2A 81 02 12 67>
893639 7 [01 {
<80 (1 2A>
893641 1: [0] 2A
<81 (2 12 67>
893644 2: [1] 12 67
<Al (3 80 01 32>
893648 3: [11 {
<80 (1 32>
893690 1: [0] 32
: }
: }
<30 11 A0 08 80 02 1E 3F 81 02 06 72 Al 05 Al 03( 80 01 00>
893643 17: SEQUENCE {
<A0 (8 80 02 1E 3F 81 02 06 72>
8936945 8: [0] {
<80 (2 1E 3F>
8936937 2: [0] 1E 3F
<81 (2 06 72>
893641 2: [1] 06 72
<Al (5 A1 03 80 01 00>
893645 5: [11 {
<Al (3 80 01 00>
893647 3: NS
<80 (1 00>
893649 1: [0] 00
}
}
: }
<A4 35 A0 03 €0-01 01 A1 10 30 OE A0 07 80 01 2A 81 02 12 67 Al 03 80 01>
893672 853 [41 {
<AO0 (3 80.%9H 01>
893674 3: [0] {
<80 (1 N1>
8936 — -o4—6-
: }
<Al 10 30 OE A0 07 80 01 2A 81 02 12 67 Al 03 80 01 2A>
893679 16: [11 {
<30 OE A0 07 80 01 2A 81 02 12 67 Al 03 80 01 2A>
893681 14: SEQUENCE {
<AQ0 07 80 01 2A 81 02 12 67>
893683 7 [01 {
<80 01 22>
893685 1: [0] 2A
<81 02 12 67>
893688 2: [1] 12 67
<Al 03 80 01 2A>
893692 3: [11 {
<80 01 22>
893694 1: [0] 2A
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<A3 03
893697
<80 01
893699

<A4 03
893702
<80 01
893704

<85 01
893707
<A6 03
893710
<80 01
893712

<87 13
893715
<A8 15
893736
<04 13
893738

<85 03
893759
<A7 0B
893764
<Al 09
893766
<30 07
893768
<80 01
893770
<81 02
893773

<A8 2E
893777
<A0 03
893779
<80 01
893781

<Al 03
893784
<80 01
893786

<A2 03
893789
<80 01
893791

<83 02
893794
<A4 03
893798
<82 01
893800

<A5 03
893803
<81 01
893805

82

80 01 00>
3: [3] |
00>
1: [0] 00
: }
80 01 04>
3: [4] {
04>
1: [0] 04
}
64>
1: [5] o4
80 0L 02>
3: [6]1 {
02>
1: [0] 02
: }
50 41 44 20 70 61 72 61 6D 65 74 65 72 20 62 79 74 65 73>
19: [7] '"PAD parameter bytes'
04 13 50 41 44 20 63 68 61 6C 6C 65 6E 67 65 20 62 79 74 65 73>
21: [81 {
50 4|1 44 20 63 68 61 6C 6C 65 6E 67 65 20 62 79 74 65 73>
19: OCTET STRING 'PAD challenge bytes'
: }
: }
06 gE C3>
3: [5] 06 8E C3
Al Q9 30 07 80 01 2A 81 02 12 67>
11: [71 {
30 07 80 01 2A 81 02 12 67>
9: [1] |
80 0L 2A 81 02 12 67>
7: SEQUENCE {
21>
1: [0] 2A
12 7>
2: [1] 12 67
: }
}
: }
A0 OB 80 01 02 A1 03 80 0407 A2 03 80 01 05 83 02 00 B4 A4 03 82>
46 [81 {
80 0O 02>
3: [ PN
02>
1: [0] 02
: }
80 0O 07>
3: [1] |
07>
L [0] 07
. IS
80 01 05>
3: [2] |
05>
1: [0] 05
: }
00 B4>
2: [3] 00 B4
82 01 00>
3: [4] {
00>
1: [2] 00
: }
81 01 FE>
3: [5] {
FE>
1: [1] FF
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<A6 OF
893808 15: [61 {
<AQ0 03 80 01 00>
893810 3: [0] {
<80 01 00>
893812 1: [0] 00
<Al 03 80 01 OF>
893815 3: [11 {
<80 01 OF>
893817 1: [0] OF
: }
<A2 Q380 01 1F
893840 3: [21 {
<80 (1 1E>
893842 1: [0] 1E
}
: }
<A9 3A 30 1B A0 OB A0 09 A1 07 A0 05 A0 03 80 01 15 Al 0OC A0 OA A0708/ 80>
893845 58: [91 {
<30 1B A0 0B A0 09 A1l 07 A0 05 A0 03 80 01 15 Al 0OC A0 0OA A0 08 80 02 01>
893897 27: SEQUENCE {
<A0 (B A0 09 A1 07 A0 05 A0 03 80 01 15>
893849 11: [01 {
<A0 (9 A1 07 A0 05 A0 03 80 01 15>
893831 9: [0] |
<Al (7 A0 05 A0 03 80 01 15>
893833 7 [11 {
<A0 (5 A0 03 80 01 15>
893835 5: [0] {
<AO0 (3 80 01 15>
893837 3: [01 {
<80 (1 15>
893839 1: [0] 26
}
}
}
}
: }
<Al (C A0 OA A0 08 80 02 01, g1v81 02 01 EO>
893842 12: FINNT
<A0 (A A0 08 80 02 01 81 81 02 01 EO>
893844 10: [0] {
<A0 (8 80 02 01 81 84802 01 EO>
893846 8: [01 {
<80 (2 01 81>
893848 2: [0] 01 81
<81 (2 01 EO>
893842 23 [1] 01 EO
}
}
. 7
<30 1B A0 0B A0 09 A1 07 A0 05 A0 03 80 01 16 A1 OC A0 OA A0 08 80 02 02>
893856 27: SEQUENCE {
<A0 0B A0 09 A1 07 A0 05 A0 03 80 01 16>
893858 11: [01 {
<A0 09 A1 07 A0 05 A0 03 80 01 16>
893860 9: [0] {
<Al 07 AO 05 A0 03 80 01 16>
893862 7 [11 {
<A0 05 A0 03 80 01 16>
893864 5: [0] {
<A0 03 80 01 16>
893866 3: [01 {
<80 01 16>
893868

1: [0] 16
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}

: }
A A0 08 80 02 02

<Al 0C A0 0 80 81 02 01 DB>
893871 12: [11 {
<A0 OA A0 08 80 02 02 80 81 02 01 DB>
893873 10: [01 {
<A0 08 80 02 02 80 81 02 01 DB>
893875 8: [0] {
<80 02 02 80>
893877 2: [0] 02 80
<81 02 01 DB>
893881 2: [1] 01 DB

: )]

}
}
}
}
}
}
}

B.2 Exaniple encodings for a face image XML document

An encoding

NOTE Th
of the 2D face
element. The

<?xml versi
<fac:faceln|
xmlns:fac="
<fac:versg
<cmn:g¢g
<cmn: ye
</fac:ven
<fac:repry]
<fac:re¢
<fac:

<fac:

<fa

e example available at http://standards.iso.org/iso-iec£39794/-5/ed-1/en possesses full coj

yalue is replaced below in a truncated version (with fall length in the brackets) for simplicity.

on="1.0" encoding="utf-8"7?>
ageData xmlns:cmn="http://standards.igo.org/iso-iec/39794/-1"
http://standards.iso.org/iso-iec/39%94/-5">
ionBlock>
neration>3</cmn:generation>
ar>2019</cmn:year>
sionBlock>
esentationBlocks>
presentationBlock>
representationId>1</fadyrepresentationId>
imageRepresentation>
c:base>
fac:imageRepresentation2DBlock>
<fac:represemtationDatal2D>
/93 /4AAQSkAZIRGABRAQ... (191412 bytes)
</fac:repkesgentationData2D>
<fac:imagelnformation2DBlock>
<fac:imageDataFormat>
<fac:code>
<fac:jpeg>2</fac:jpeg>
</fac:code>

example based on the XSD schema in Annex A.2 is given below. This example encodfing is
available at Ittp://standards.iso.org/iso-iec/39794/-5/ed-1/en.

htents

JPEG image data encoded within the base64Binary type value field of the “representationData2D”

nSource>

<
</f

84

Tac:imageDatarormac
<fac:faceImageKind2D>
<fac:code>
<fac:generalPurpose>1</fac:generalPurpose>
</fac:code>
</fac:faceImageKind2D>
</fac:imageInformation2DBlock>
<fac:captureDevice2DBlock>
<fac:captureDeviceTechnologyId2D>
<fac:code>

<fac:staticPhotographFromUnknownSource>1</fac:staticPhotographFromUnknow

</fac:code>
</fac:captureDeviceTechnologyId2D>
</fac:captureDevice2DBlock>
/fac:imageRepresentation2DBlock>
ac:base>
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</fac:imageRepresentation>
<fac:captureDateTimeBlock>
<cmn:year>2019</cmn:year>
<cmn:month>7</cmn:month>
<cmn:day>8</cmn:day>
</fac:captureDateTimeBlock>
<fac:qualityBlocks>
<cmn:qualityBlock>
<cmn:algorithmIdBlock>
<cmn:organization>42</cmn:organization>
<cmn:1d>4711</cmn:id>
</cmn:algorithmIdBlock>
<cmn:scoreOrError>
cmn:.score>H0 cmn.score
</cmn:scoreOrError>
</cmn:qualityBlock>
<cmn:qualityBlock>
<cmn:algorithmIdBlock>
<cmn:organization>7743</cmn:organization>
<cmn:id>1650</cmn:id>
</cmn:algorithmIdBlock>
<cmn:scoreOrError>
<cmn:error>
<cmn:code>
<cmn:failureToAssess>0</cmn:failureToAssess®
</cmn:code>
</cmn:error>
</cmn:scoreOrError>
</cmn:qualityBlock>
</fac:qualityBlocks>
<fac:padbDataBlock>
<cmn:decision>
<cmn:code>
<cmn:attack>1</cmn:attack>
</cmn:code>
</cmn:decision>
<cmn:scoreBlocks>
<cmn:scoreBlock>
<cmn:mechanismIdBlock>
<cmn:organization>@de</cmn:organization>
<cmn:1d>4711</cmnxid>
</cmn:mechanismIg@Block>
<cmn:scoreOrEprex>
<cmn:score>42</cmn:score>
</cmn:scoreOrError>
</cmn:scoreBlock>
</cmn:scoreBlocks>
<cmn:captfuxeContext>
<cmn :eQde>
<€mn:enrolment>0</cmn:enrolment>
<Jcmn:code>
</crmn:captureContext>
Kchn:supervisionLevel>
<cmn:code>

. dlaals 4 . daal
cHmT o T ee et cHmT T T TenoeT

</cmn:code>
</cmn:supervisionLevel>
<cmn:riskLevel>100</cmn:riskLevel>
<cmn:criteriaCategory>
<cmn:code>
<cmn: common>2</cmn : common>
</cmn:code>
</cmn:criteriaCategory>
<cmn:parameter>
UEFEIHBhcmFtZXR1lciBieXRlcw==
</cmn:parameter>
<cmn:challenges>
<cmn:challenge>
UEFEIGNOYWxSZW5nZSBieXRlcw==
</cmn:challenge>
</cmn:challenges>
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</fac:padbataBlock>
<fac:sessionId>429763</fac:sessionId>
<fac:captureDeviceBlock>
<fac:certificationIdBlocks>
<cmn:certificationIdBlock>
<cmn:organization>42</cmn:organization>
<cmn:1d>4711</cmn:id>
</cmn:certificationIdBlock>
</fac:certificationIdBlocks>
</fac:captureDeviceBlock>
<fac:identityMetadataBlock>
<fac:gender>
<fac:code>
facimale>2</fac:male

/fac:code>
</flac:gender>
<fajc:eyeColour>
fac:code>
<fac:hazel>7</fac:hazel>
/fac:code>
</flac:eyeColour>
<falc:hairColour>
fac:code>
<fac:brown>5</fac:brown>
/fac:code>
</flac:hairColour>
<falc:subjectHeight>180</fac:subjectHeight>
<fajc:propertiesBlock>
fac:beard>false</fac:beard>
</flac:propertiesBlock>
<falc:expressionBlock>
fac:smile>1</fac:smile>
</flac:expressionBlock>
<faglc:poseAngleBlock>
fac:yawAngleBlock>
<fac:angleValue>0</fac:angleValues
/fac:yawAngleBlock>
fac:pitchAngleBlock>
<fac:angleValue>15</fac:angleValue>
/fac:pitchAngleBlock>
fac:rollAngleBlock>
<fac:angleValue>30</fag+a@nglevValue>
/fac:rollAngleBlock>
</flac:poseAngleBlock>
</fad:identityMetadataBloek>
<fac:landmarkBlocks>
<fajc:landmarkBlogk>
fac:landmarkKind>
fac:base>
<fac:anthropometricLandmark>
<fac:base>
<fac:anthropometricLandmarkName>
<fac:code>

<fac:centerPointOfPupillLeft>21</fac:centerPointOfPupilleft>

</fac:anthropometricLandmarkName>
</fac:base>
</fac:anthropometricLandmark>
</fac:base>
</fac:landmarkKind>
<fac:landmarkCoordinates>
<fac:base>
<fac:coordinateCartesian2DBlock>
<cmn:x>385</cmn:x>
<cmn:y>480</cmn:y>
</fac:coordinateCartesian2DBlock>
</fac:base>
</fac:landmarkCoordinates>
</fac:landmarkBlock>
<fac:landmarkBlock>
<fac:landmarkKind>
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<fac:base>
<fac:anthropometricLandmark>
<fac:base>
<fac:anthropometricLandmarkName>
<fac:code>
<fac:centerPointOfPupilRight>22</fac:centerPointOfPupilRight>
</fac:code>
</fac:anthropometricLandmarkName>
</fac:base>
</fac:anthropometricLandmark>
</fac:base>
</fac:landmarkKind>
<fac:landmarkCoordinates>
fac:base

</1
</fad

<fac:coordinateCartesian2DBlock>
<cmn:x>640</cmn: x>
<cmn:y>475</cmn:y>
</fac:coordinateCartesian2DBlock>
</fac:base>
</fac:landmarkCoordinates>
</fac:landmarkBlock>
</fac:landmarkBlocks>
/fac:representationBlock>
ac:representationBlocks>
:faceImageData>
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Annex C
(normative)

Conformance testing methodology

C.1 General

This annex |specifies elements of the conformance testing methodology, test assertions, and test

procedures as applicable to this document. Specifically it establishes:

— test assgrtions of the structure of the face image data format as specified in this doctiment (Type A
Level 1)

— testassdrtions of internal consistency by checking the types of values that may-be contained within
each element (Type A Level 2),

— tests of $emantic assertions (Type A Level 3).

This conformance testing methodology does not establish:

— tests of gonformance of CBEFF structures required by ISO/IEC 39794-1,

— tests of gonformance of the image data to the quality-related specifications,

— tests of gonformance of the image data blocks to the'tespective JPEG or JPEG 2000 standards,

— tests of pther characteristics of biometric prodtcts or other types of testing of biometric products

(e.g., aca

To provide

conformance
shall provid
the columns
BDB format
[UT is provig

NOTE W
maintains a lj
with the sche

eptance, performance, robustness, security).

 test and for an appropriate declaration of conformity to be made, the supplier of th
e the identification of the :stipplier and the IUT information in Table C.1 and also con

5). All tables shall be provided to the testing laboratory prior to, or at the same time a
led to the testing laboratory.

BC maintains a list of tools that can be used to work with xml documents and schemas[32l.

st of tools that\can be used to work with ASN.1 documents and schemas[3¢l, Validating docu
mas will assure all Level 1 conformance issues.

Table C.1 — Identification of the supplier and the IUT

sufficient information about the TUT for the testing laboratory to properly conduct a

e [UT
plete

IUT support and supported range in Table C.2 that applies to tested face image extensible

s, the

ITU-T
ments

Supplier nam

e and address

Contact point for queries about the ICS

Implementation name

Implementation version

Any other information necessary for full identification of the implementation

Registered BDB format identifier of the format that conformance is claimed to

Are any mandatory requirements of the standard not fully supported (Yes or No)

Date of statement

88
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C.2 Requirements and options

Table C.2 lists the syntactic options and semantic conformance requirements specified in this
document. The supplier of the IUT can explain which optional components are supported and the testing
laboratory can note the results of the test. Support is defined as the ability of the used structure to fulfil
the requirements automatically without further testing. Support does not mean that the requirement
can't be fulfilled when using the structure, all requirements in this table can be fulfilled for both ASN.1
and XML.

Table C.2 details the Level 2 conformance tests that a testing organization should perform on an IUT.
These Level 2 tests are necessary as the schema validation does not perform those checks. All other

L 141 A1 1.2 £ H 4 4+ ol L. Lidais
evel L dlIU LUVUCID 4 CUIIIUT ITIAdIICT T Cl/lblll CIIITIILS Al T LLOLTU Uy OLIITIIIAd vdlludtlUll.

© ISO/IEC 2019 - All rights reserved 89


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

A A O |zpuet ‘PIel 19pues e urejuod Aewl }o0[q elepeIdW A3IUIPI UY yXouuy czd
300[q Prepelaw
A A O |zpuet A313uspl ue urejuod Aew y20[q uonreIuIsardal y yXouuy zZd
& A 0O |zpuet "SUOISUIXd UMOUUN UTeIU0D ABUI 3I0[q 921A3p 31nided y yXouuy 12d
A A 0 |z pue T |'s300[q.JolJ13USPI UOIILIJ11I9D UTBIU0D ABUI 3[D0[( 92143 pIn3ded y v Xouuy 0zd
}20]q Je1j1IuspI
A X O |Zpuet [PpoW B urejuod Aew y20[q 921A49p JInided y v Xouuy 61d
"od[q 92148
A A O |zpuet aanided e urejuod Aeur 3o0[q uonyejudsatdal y v Xouuy 81d
A A O~ |Zpue 1| “I81JIIUSPI WO.IJ-PIALISP B UTeuod Aeul 320[q uorjejugdsatdal y v Xouuy L1d
A A 0~ (zpue “I91JIIUSPI UOISSAS B UTeIU0Id ABW }I0[q uonejugsaidal y v Xouuy 91d
A A O |zpuet| ‘pRYawn/aepainided qyd e urejuod Aew ¥20[q BIPP AVd V| 1-76L6E 041/0SI S1d
A A 0 |zpuel 'sa8ud|[eY (Vd U1eIu0d Aew 320[q IEP AVd V| I-¥6L6€ DHI/OSI v1d
A A O |cpuetl "proy s1ejouwrered qyd e urejuod Aew 3jdo[q S_mw avd V|1-¥6.L6€ DA1/0SI €1d
A A 0 |[zpuet ‘ploY ELI9I1ID-J0-A10801ED E UIEIU0D AEWI 3D0]q BIEP AV V| I-+6L6€ DAI/OSI Z1d
A A O |Zpuetl "Po1J [9A9] 3{SLI € UIeIU0d ABU }20[q STU avd V|1-¥6L6€ DA1/0SI 11d
‘pIoly @oue[[eAIns/uolsiatadns
A A O |Zpuetl -JO-[9A3] & UreIu0d Aew }20[q BILP AV V| T-¥6L6E DH1/0SI 01d
A A O |cpuetl "pa1y an3ded-§0-1x93u00 € ureuod Aew 320[q ST@ avd V|1-¥6.L6€ Dd1/0SI 6d
A A O |cpuetl 'SY20[q e3Ep papualxe Ureuod Aeuw }20[q ST_U avd V|1-¥6.L6€ DA1/0SI 8d
A A O |cpuetl '$300[q 310ps V4 urejuod Aeur 320[q STv avd V|1-¥6.L6€ DA1/0SI Ld
A A O |Zpuet "UOIS1AP/(Yd B UIeIu0d Aew 20[q eILP AVd V| T-+6L6€ DF1/0SI 9d
A A O |zpuet "3[00[q eIEp QVd B UIBIUOD AW 320[q Uonlelugsa.tdal y v Xouuy Sd
X A O |Zpuetl "SUOISUIIXd UMOUNUTT tlejuod Aew do[q Karfenb v | 1-46L6€ DHI/0SI ¥d
A A 0O |zpuet 'sy00[q A31enb urejuoo Aewr yoo[q uorrejugdsardalr y v Xouuy ed
A A O |zpue 1| yoo[q awr/a3ep ainided e urejuod Aew H20[q uonreudsaldal y v Xouuy zd
"SYOISUIXd
A A O |zpuet umouyun Uurejuod Aew 3oo[q eyep-oSefur-adej y v Xouuy 1d
Sur  |Surpoous /\/vV\
98uea -poous | Axeuiq uonesyads |Iayruapl
Hnsal p? | TINX paddel, |snjes [9A97 Arewiwins uoisiAoag JeuLioj ejep uois
159L -110ddng -dns 101 Anqnqesrdde ul 92U3.13JaY -1A04d
ad £} jewrioy

uonedjads jeurioj ejep 3y} jo suonndo pue sjuswa.ammbay — z') s[qeL

© ISO/IEC 2019 - All rights reserved

90


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

A A O |zpuet "PI21) Surumo.y e urejuod Aew 3o0[q uoissa.dxa uy v Xouuy 9%d
A A 0O |zpuet ‘p1ey Sunuinbs e urejuod Aew }20[q uoissaldxs uy v Xouuy S¥d
‘pIol eIawed-ay)
A A 0 |z pue T |-wolj-Aeme-3U00[-S94Ad Uk UILIUOD AeW 3}20[q UOISSaIdXa uy v Xouuy vhd
A A O |zpuet "PIS1} SM0.IQa49-pasTel e Ulejuod Aew }20[q Uoissp.Idxa uy v Xouuy cvd
K A 0O |zpuet ‘PIo S[IWS B UTBIU0D Aew y20[q uoIsspIdxe uy yXouuy Zhd
A A O |zpuet ‘PIA1J [BIINAU B UTEIU0D ABUI 3D0[q UOISSpIdXd Uy v Xouuy 1%d
"Jo0[q ugissaadxa
A X 0O |zpuet Ue Urejuod Aew y20[q eyepelaw A)uapl uy v Xouuy 0vd
A X O |zpuet "SUOISU9IXd UMOUUN Urejuod Aew yoo[q serjtadoad y v Xouuy 6£d
‘pIay 3uasaad
A A 0. |zpuel -s3urIaA02-peay e urejuod Aew y}o01q sarjradoad v v Xouuy 8¢d
A A O-/{z pue ‘Pl 3Udsqe-dLI3aWolq B ulejuod Aew yoo[q sarjradoad y v Xouuy L€d
A A 0O |Zpuet "pIo1} sasse[S-yIep e urejuod Aew 3oo[q sarredoad y vy Xouuy 9¢d
A A 0 |zZpueg ‘PIdY yored-a4a-1yS311 e urejuod Aew yoo[q satadoad y vy Xouuy sed
A A 0O |zpuet ‘PIvY yored-a4a-1)9] e urejuod Aew yo0[q sanpadoad y v Xouuy ved
A A 0O |zpuet ‘pey uado-yinow e urejuod Aew yoojq serradoad y v Xouuy ced
A A 0 |zpueT| ‘prRYAgisia-ou-sLi-10-[idnd e ureauod Lew yoo[q saryradoad y v Xouuy zed
A A 0O |zpuet *PIo1 91qISIA-[399] B Ulejuod Aew 3oo[q sarjradoad y v Xouuy 1sd
A A 0O |zZpuet ‘PIoY pleaq e urejuod Aew yoojq sarradoad y vy Xouuy 0ed
A A 0O |zpuet ‘PIeHAYoeBISNOW B urejuod Aew yo0[q sanpadoad y v Xouuy 62d
A A 0O |zpuet "PIR1ysasse[3 e urejuod Aew yoo[q satadoad y v Xouuy 8zd
"3o01q sgrrradoad
A A O |zpuet e UreJuQd Aew Y20[q elepeIdwW AJIuspl uy v Xouuy 17d
A A O |zpueT| "pryIYSLEYI0a[qns € UlEIU0d ARW I0[q BIEPEISW AYIUSPI UY yXouuy 97d
A A O |zpuet "PI1} INOJ0D Iley B UTeIU0d AB{D0][q elEpEIoW AIIUSPI UY v Xouuy szd
‘PI$1J 1n0J0D
A A O |zpuet 94 ue urejuod Aew yoofg piepelaw AIuapl uy v Xouuy vzd
Sur  |Suipoous ($%/
98uea d -poous | Axeuiq O% uonesyads |Iaynuapl
aﬁww._ pa i aw-._wo.—.:_ TINX pagse], snjels| [9Ad] Arewruins uoIsiAoIg f.V JeuLIoj ejep uois
-110ddng Anpiqeondde /W\ ur 90Ua.I9Joy -1A0.1d
sd43ewiog

(panunuos) z'3 31qeL

91

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

A A 0 lzpuet ‘SUOISUIXd UMOUUN UTe3U0d ABUI }I0]q JJewpue] i v Xouuy 69d
A A O |Z pue T |'SuOISUdIXd UMOUNUN UIBIU0D ABW I0[q S9IBUIP.I00D JIpWpue|y v Xouuy 89d
"}00[f SareUIp
A A O |Zpue T|-1000 uelsalie) € & ureyuod Aew y20[q S93euIp.100d JIpwWpue| y v Xouuy 19d
"}[00[q S9)euIp.I100D
A X O |zpueT|e8ewl 21n31Xa) e UIBIUOD ABW }D0[( S9IBUIP.I0-0D NIqWpue] y v Xouuy 99d
"}o0[q $areuIp.Io
A A O |ZpueT|-00 uelsalie) (Z e Ulejuod Aewl }20[q S9ILUIP.I0-0D NIPWpuUe| ¥ v Xouuy 59d
*}[00[q S9)euIp.100D
A A 0 )lzpuet ylewpue e ureyuod Aew y20[q ylpwpue| y v Xouuy ¥9d
A A 0 “zpuet ‘an[ea pupy yJeWpue] € Ulejuod Aew 3}o0[q yIpwpue| y v Xouuy €9d
A A 0O |Zpuet 'S3[00[q SyJeWpUE] Urejuod Aew y20[q uoreugsa.idal y v Xouuy 29d
A A O |Z puev/[ySuoISualxa uMousun Uureuod Aew 3J0[q eyepelaul AYuapi uy v Xouuy 19d
A A 0O |zpuet "SUOISUIIXd UMOUNUN UTBIU0I ABWl }J0[q S[UE [[01 Y vy Xouuy 09d
A A 0O |zpuet ‘P13l Aurelraaoun s[Sue ue urejuod Aew y20[q s[fue [[01 Y yXouuy 6Sd
A A 0O |zpuet ‘pIe1} anfea s[3ue ue urejuod Aew }d20[q d[fue [[01 Y v Xouuy 856d
A A 0O |zpuet »]001q 9[3Ue [[0.1 B UreIu0d AW 320[q 3[3fe asod y v Xouuy 1Sd
A A O |zpuet "SUOISHP}Xd UMOoUUN Uleluod Aew 3do[q a[8ye yoid y v Xouuy 96d
A A 0O |Zpuet ‘PRl Ajurertadun g[Sue ue urejuod Aew yo0[q a[ye yod y vy Xouuy GG6d
A A 0O |zpuet ‘P11 anjea 9f8ue ue urejuod Aew 3d0[q a[3ye yoyd y vy Xouuy ¥Sd
A A 0O |zpuet ")00[q a13ue yaiid e urejuod Aew yo0[q a3y asod y v Xouuy €6d
A A 0O |zpuet "SUOISU}Xd UMOUNUN UTeIu0d AW 3J0[q 3[3ue meh v v Xouuy ZSd
A A O |zpuet ‘pIoly A3urerraoun a[3ue ue Wieiuod Aew yoo[q o[Sue meh y v Xouuy 15d
A A 0O |Zpuet ‘Pl anjea a[3ue ue ureuod Aew }o0[q 3[Sue mef y v Xouuy 0Ssd
A A 0O |zpuet "00[q 9[3ue meA e urejuod Aew }o01q 9[3fie asod y Vv Xouuy 6td
A A O |zpuet "3o0[q 9[8ue asod e urejuod Aew y00[q LIEPLISW AIIUSPI UY v Xouuy 8¥d
A A O |zpuet "SUOISUIXd UMOUUN UIeIU0D Aewl }o0[q uoIssp.Idxa uy v Xouuy Lvd
Sur  |Surpoous </vw
adue.l -posus | Areuiq uonjedyy1dads |JI3ynuUaPI
Hnsat pa aod TNX | PI83eL |snjejs| [9aa7 AIewruns uoIsiAo.Ig JeULIO) BIED uois
1591 -110ddng -dns 101 Anqnqesrdde LIERIERCIEN | -1A0.1d
ad A} jeurioy

(panupuo2) z°) alqel,

© ISO/IEC 2019 - All rights reserved

92


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

‘pIa1y passaaduwod
-A[diynw e ureyuod Aew }o20[q uon}

A A O |z pue T |-ewiojul a8ewl (Z € UIYIIM }o01q uissado.ad uonismboe-isod y v Xouuy 98d
‘PI2Y paisn(pe-aoue[eq-a3lym & Urejuod Aew y20[q Uol}

X X V) ¢ puae T eurroyut QWGEW WAL B I rAY I WC_UUQLCLQ SCT—_U_:U_UmuumOQ \v4 % 98d
“p[oy pajdwes-umop e urejuod Aew }o0[q

X A 0 |z pue T |uoneuLiojul agew (z & Uryimooiq duissadoad uonisinfoe-ysod y v Xouuy +8d
‘pIdY paddo.o e urejuod Aew yo01[q

A A O |z pue T |uoneuriojur agewr gz e uryum yooiq guissadsoad uonisingoeasod y v Xouuy c£8d
‘PIS1J pa3LI0 B UIRIU0D Aol y20[q

A A 0 |z pue T |uoneuriojur agewr gz e uryum yooiq guissadsoad uonisingoeasod y v Xouuy 78d
")oo1q Suissasoad uqnsimboe

A A O~ |zpuet 2sod e urejuod Aeur 3o0[q uoneULIOjUl dgWI (7 V v Xouuy 18d

A A 0 (g pue T |'p[oy pury a8ew1 aoe] (I e urejuod Aew }d0[q uonewiojul afewi qz v v Xouuy 08d

A A O |ZpueT| ‘SUOISU9IXd UMOUUN UIBIUOI ABW }20[q 921A3p aanided qz v v Xouuy 6.d
‘PIdY Iaynuapt A3oou

A A 0 |z pue’y]|-yo9190149p aan3ded (JZ e urejuod Aew y20[q ad14ap a.an}ded qz v v Xouuy 8/d
"SUOISUdIXd imou{un

A A O |Zpuet urejuod Aew yo0[q [e1303ds 9d1a9p a.anjded qz v v Xouuy LLd

A A O |z pue T|'pRYy [eulay) e urejuod Aew }o01[q [e130ads 9d1aap a.anjded qz v v Xouuy 9/d

A A O |Z pue T |'ppy palefjl-Leau e urejuod Aew }ooq [eJ30ads ad1aap aamaded qzZ vV v Xouuy G.d

A A 0 |z pue T |'pRyIySI-a31yMEureiuod Aew yo0[q [e1309ds ad1a9p aanpded qz v v Xouuy vLd
"yoorq [exyoads

A A O |z pue T |901a9p aanided qg e<ilpauod Aew 320[q 92143p a.anifled qz v v Xouuy csd
"320[q 9214

A A O |zpueT|-ap aanided Qg e ureuod Aew yooiq uonejuasatdal adpwr qz v v Xouuy ZLd
ypoojq uon

A A O |z pue T |-ejuasaidas adew (g e urejuod Aew uoryejuasatdal ydew uy v Xouuy 1.d
"SYOISU9IXd

A A O |zpuet umouun urejuod Aeuwr3p0o[q uonejugsa.dal y v Xouuy 0Ld

Sur  |Suipoous ONV
nsox 98uea 1od -poous | Axeuiq % uonesyads |Iaynuapl
awm@.ﬁ pa i aw-m i TINX pagse], snjels| [9Ad] Arewruins uoIsiAoIg f.V JeuLIoj ejep uois
-110ddng Anpiqeondde /vV\ ur 90Ua.I9Joy -1A0.1d
OQ_ k“ ““II.—. l:v.“

(panunuos) z'3 31qeL

93

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

")00[q SIUdWaIN
.u- um» [a) N Ta:u H =SPOIII DJ—U.W Dw_u:: 10021 A:_DJ:DJ Arur &JOMQ- :3_,:“—: :u.w:_ Y Q.: QN < % MOHQ
X A O |zpuet ‘p1eyy Wy S1ay e urejuod Aew yoo[q 9zIs pSew uy v Xouuy Z0T1d
X A 0O |Zpuefl "PIo1 YIPIM B urejuod Aew 3{do[q dzIs pSewt uy yxouuy 10Td
‘pepnput 8q
reus (ySiay pue yapim) 3o0[q 9zIs 98ewI Ue usay3 ‘Opod YoISusixa
A X O |Zpue T |UoISIaA I93e[ €10 J9Y30 .10 UMOU UN STJeuLIo] eyep adew| qzZ aY3 JI v Xouuy 001d
A A O |z pue 1| yo0[q 9zIs aSewl Uk UIEIUOD AW 3D0[q UOIIBULIOjUI 9SeWI (7 V v Xouuy 66d
A A 0 |z pue T|p[ey yidus| [ed0] SUS[ e UIBIU0D ABW }I0[q UOIeULIOjUl 9geW! (7 V v Xouuy 86d
A A 0 | Z pPUe T |'pey [euoderp 10SUaS Uleju0d AWl 320[q Uoew.Iojul adew qz v v Xouuy 16d
"PI21) 9oue)SIp 303(gns-oh-e1owed
A A 0 |zpuet B UTBIU0D ABW YD0[q UoneULIOjUl ddWI (7 V v Xouuy 96d
‘pIa1y sydwielje uonjeuwLIojSue.}
A A 0 |zZpueT -ASs0[ e urejuod Aew 300[q uoneuLIOjul ddWI (7 V v Xouuy S6d
"SUOISU9IXd UMOUUN UIeju0d Alew 300[q
A A 0 |z pue T |uoryeluzojul adew (z e Uryim ooqq duissadoad uonisinfoe-ysod y v Xouuy v6d
"PIR1} PasI[eULIOU B Ulejuo0d Aew 300[q
A A 0 |z pue T |uoneuLiojuiedew (z e urgimyooiq duissasoad uonisinfoe-ysod y v Xouuy £6d
‘PRI Pessac0.1d uorinjosal-1adns e urejuod Aeuwr y20[q
A A 0 |z pue T |uoneuLiojul adewltz e uryim ooiq uissadoad uonisingoe-ysod y v Xouuy 76d
“Pial) passaadoad-ade ue ureuod Aew 3yo0[q
A A 0 |z pue T |uoneuLiojul adew (z & UM oo1q duissadoad uonisingoe-ysod y v Xouuy 16d
‘PIR1J 9BWI MITA-II[NUW B UTBIUO0D Aol }20[q
A A O |z pue T |uoneuriojutagewr g e uryyMm oojq Suissadsoad uonisingoesod y v Xouuy 06d
"PIRY} PR13aid0d-asod e urejuod Aew }o0[q
A A O |z pue T |uoneuriojuragew gz e uryum }oo[q.gmssaosoad uonisingoeqsod y v Xouuy 68d
‘PIOY} POYD19.13S-1SEIM0D B UTeIu0d Aew y20[q
A A O |z pue T |uoneuriojur agewr gz e uryum yooiq suissadaid uonisingoeasod y VY Xouuy 88d
‘PI2Y parejodaajur ue uieiuod Aew 3yo0[q
A A 0 |z pue T |uoneuriojut agewr g e uryum yoojq suissadoad uofasingoeqsod y vV Xouuy 18d
Sur  |Surpoous </vw
nsox 98uea 1od -poous | Areuiq uonesyads |Id3ynuapl
:mw pa ) nwﬁ TAX | PaS3eL |smejs| [oaa AIewruins uorsIA0Ig JeULIO]J BIED uors
1591 -110ddng LOT Annqesrdde LIERLIERCIEN | -1A0.1d
ad A} jeurioy

(panupuo2) z°) alqel,

© ISO/IEC 2019 - All rights reserved

94


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

}20[q uon

A A O |z pueT|-eyuasaadat adeys ¢ e urejuod Aew uoneijussatdal sgew uy v Xouuy 611d

A A O |Z pue T |'SUuoIsualxe umousun urejuod Aew yo0[q uonejuasaidaragew qz v v Xouuy 811d

»uv Mv O N 1:3 H .n:DmA:DquD :>>3:¢m:3 :mﬁu-DJ Apur JJD“:— -3muﬂw:- -Du-:m Dm_mE_ DN < % N.HH&
*SUOISUA)Xa frmousun

¢ A 0O |zpuet urejuod Aew yoo[q surddew anojod adf1a.19ja.1 ¥ v Xouuy 9T1d
‘SUOISUIYD UMOUY

A X O |z pue T |-un urejuod Aew }20[q SN[BA-PUE-UOIIIULJIP INOJ0D IYdI9Ja1 Y v Xouuy ST1d
"PIR1} @N[BA INO[0D PIUS.IRJD.

A DS O |z pue T |e urejuod Aew YO0[q aN[EA-PUB-UOI}IULJOP INO[0D 3JUaIdJal YV v Xouuy PITd
‘P[e1} UOTATUIJOP INO[0D POUS.IRJD.

A A O_ |ZpueT|e urejuod Aew }J0[q SN[EA-PUB-UOTIIULJOP INO[0D IY1dJa1 ¥ v Xouuy €11d
*S3[00[q 9N[BA-pUE-UOT}IUIJOP INO[0I PIUSIRJD.L

A A 0o Yzpuet urejuod Aew y}oo[q surddew anojod adj1a.19ja1 v v Xouuy AR |
‘P[O1} SWAYDS INOJ0D $OUSI9JDI

A A 0O |Zpuey e Urejuod Aew yooiq Surddew 1nojod adpa19ja.l v v Xouuy I11d
“yoorq[urddew

A A O |z pue T |In0o02. 9ousa.aja.l e Ureluod Aew yd0[q uorjeuriojul a3pwi qz v yXouuy 0T1T1d
‘ploy @oeds

A A O |zpue T |Inojod a8¥w ue urejuod Aew }J0[q uolleuLIojul dSRWI QZ V v Xouuy 60Td
'SUOISUIXd Jrmousjun

A A O |zpuet Qreau0d AeW 3D0[q SIUSWIRINSEIW JI€ e uy v Xouuy 80Td
"PIPY yadud]

A A O |z pue T |-peay aSew ue urejued Aew }o0[q SIUSWRINSLIW d€) pFeW Uy v Xouuy £L0Td
‘PIa1J 9oue3SIp {anow-o3

A A O |z pue 1 |-240 a3ewr ue urejuod AUl yIo[q SIUSWLINSLIW dde) Few! uy v Xouuy 901d
"pIo1y 9ouelsIp 9ko-193

A A O |zpue 1 |-ul o8ewI ue urejuod AW J0[q SHUIWAINSLIW k) JSewl Uy v Xouuy SOTd
‘PIPY UIPIM

A A O |z pue T |-peay aSew ue urejuod Aew }o0[q SIusWlaUNSLIW do€) pFew uy yXouuy YOTd

Sur  |Suipoous ONV
nsox a8uea 1od -poous | Areuiq % uonesyads |Iaynuapl
awm@.ﬁ pa i aw-m i TINX pagse], snjels| [9Ad] Arewruins uoIsiAoIg f.V JeuLIoj ejep uois
-3a0ddng Anpiqeondde /vV\ LIERIERCIEN | -1A0.1d
OQ_ R“ ““II- l:v.“

(panunuos) z'3 31qeL

95

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

‘PIA1J Pa3LI0I B UIBIUO0D ABW 20[q

X X ) 7 PUE T TUOIIEULIOJUT IS e ([T B UTY M IO SUTSSoJ0Id uorrsToe-1sod y YV Xeuuy SETd
"3oo1q Suissadoad uqnsiboe

X A O |zpuet 4sod e urejuod Aewn 3o0[q uoryewL.Iojul dgWI (E V v Xouuy YE1d
"SYOISUdIXd

A A O |ZpueT|umouzun urejuod Aew yo0[q SjudwWa.Inseaw adej [episAyd y v Xouuy €e1d
"PIaY Yagual-peay

A A O |z pueT|[eorsdyd g e urejuod Aewn }o0[q SIUSWAINSEIW d0€J [$21SAyd Y VY Xouuy Z€1d
‘PIa1} 92UBISIP YINOW-03-949

A A O~ |z pue T |[ea1sAyd € e urejuod Aew yo0[q SIUdWA.INSLIW dI€J [#21SAyd Vv v Xouuy 1€1d
‘P13 @oue3SIp pAa-1ajul

A A 0 |Z pue 1 |[eo1sfyd g e urejuod Aewn }o0[q SIusWAINSEIW d08€J [$21SAyd Vv v Xouuy 0€1d
‘Pl Yapim-pesay

A A 0 |z pubj reorsfyd g e urejuod Aewn }o0[q SyuswWaINSLaW 90ej [§21sAyd v v xouuy 621d
"300[q SjudWa.INSeaw a3k [earsAyd

A A 0O |Zpuet d¢ e urejuod Aew y20[q uoljewrIojur om_mE_ asv vy Xouuy 871d
.EWEUE aq
[1eys (AySieypue yipim) 300[q 9z1s a8ewWI UL UdY] ‘OP0d YOISUIIXD

A A O |Z pue T |uols1aA 191€] A0 910 10 UMoUuun S1JeuLlo} eyep agewf g ay3 J yXouuy 121d

A A O |z pue 1| 3o0[q 9zIs aSewrFle urejuod Aew y20[q uoleuriojur adew! € v v Xouuy 9Z1d

A A O |z pue T |p[ey puryadews aoej (¢ urejuod Aew 3{po[q uoneuriojur sfew! e v v xouuy SZ1d
‘ploy 2oeds

A A O |z pue T [Inojod aSewl ue urejuodAew 3}o0[q UorIEWL.IOJUI d3RWI (€ V v Xouuy ¥Z1d
'SYOISUIXd

A A O |Zpue T |umouxun urejuod Aew 20[q A8@]ouyda) 9d1aap aanifed qg v v Xouuy €Z1d
‘pla1) pury A3o[ouypl 9d14ap

A A O |z pue T |aanided g e urejuod Aew yo0[q A30[6u1 293 93143p aanjded qg v v Xouuy ZZ1d

A A O |Zpue T |'p[ol snpow (¢ e urejuod Aeuwr 3oojq A3o0[0ugladl ad1asp ainpded qg v v Xouuy 121d
oo1q 9014

A A 0 |zpueT|-9p ainmided Qg e ureuod Aew 3oo[q uonreuasaidal adeys g v v Xouuy 0Z1d

Sur  |Surpoous </vw
nsox oduea 1od -poous | Areuiq uonesynads |[Iay1uapl
:mw pa ) nwﬁ TNX | PI83eL |snyejs| (9o AIewruns uoIsiAo.ag JeULIO) BJED uois
1591 -110ddng LOT Annqesrdde LIERLIERCIEN | -1A0.1d
ad A} jeurioy

(panupuo2) z°) alqel,

© ISO/IEC 2019 - All rights reserved

96


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

‘PIa1j uomIN[osal A

A A O |z pue T |adeys ww € € urejuod Aew 3207q UonINjosa.l agew panixal g v v Xouuy 0S1d
‘PIA1J UOIIN[OSAI X

A A fa Zpue 1 Dl_u-“n LU C P UIPIIND Apiu M20[Q IOINIOSAT Dmv:: paIn)xa) JE vV Y xouuy 6¥71d
"3[00[q uoIIN[osal d3ewI[pa.Inixal

& A O |zpuet d¢€ e urejuod Aew y20[q uonrew.iojul agewW! qg vV v Xouuy 8¥1d
"SUOISU9IXd UMOUUN UIe3uod Aew 320[q

A A O |z pue T |uoneuriojut agew ¢ e uryum yoojq guissasoad uonisingoeqsod y v Xouuy L¥1d
‘PI21) pasijeuLIouU e urejuod Aew 3o0[q

A A O |z pue T |uoneuriojut agew € e uryum }oojq guissasoad uonisingoesod y v Xouuy 9%1d
‘PIdY passado.ad uornjosal-1adns e urejuod Aew }o0[q

A A @_ |z pue T |uoneuriojur agew ¢ e uryum }oojq guissadsoad uonisingoeqsod y v Xouuy SYId
‘pId1j passatdoad-age ue urejuod Aew yo0[q

A A 0 “Yzpue 1 |uoneuriojuragewr ¢ e uryum }ooiq guissadsoad uonisingoeqsod y v Xouuy Y1d
‘PI91) 98BWI MITA-II[NUW B UTBIUO0D Aol }20[q

A A 0 |z pue'yluoneuriojuragewr ¢ e urqum }ooiq guissadsoad uonisingoeasod y v Xouuy €¥1d
"PIdY pa31dall02-asod e urejuod Aew 3o0[q

A A O |z pue T |uoneuriojur agewr ¢ e uryum }oojq guissadsoad uonisingoeqsod y v Xouuy Zv1d
‘PIS1J PAYD12.13S-1SEIIU0D B UTBIUO0D Aewl 20[q

A A 0 |z pue T |uoneuiojuredew ¢ e uryum yoojq guissadsoad uonisingoeqsod y v Xouuy 1¥1d
‘pIey palejodasiul ue urejuod Aew yo0[q

A A 0 |z pue T |uoneuriojur aget} ¢ e uryum yoojq guissadsoad uonisingoeqsod y v Xouuy 0¥1d
‘pIaYy posspadwos-A[diynw e urejuod Aew ¥20[q uor}

A A O |z pue T |-ewiojul adewr ¢ e HTYAIm ¥oo[q Suissado.ad uonisinbpe-isod y v Xouuy 6€1d
‘pIo1} paisn(pe-93ue[eq-a3Iym e Urejuod Aew yo0[q uon

A A O |z pue T |-ewiojul adewr ¢ e Urylim ypoiq suissadso.ad uonisinbpe-isod y v Xouuy 8¢1d
‘pPIoYy pajdwies-umop e urejuod Aew 320[q

A A O |z pue T |uoneuriojuragewr ¢ e urgum ydojg-8uissadsoad uonisingoeqsod y v Xouuy LE1d
‘peYy peddo.o e urejuod Aew yo0[q

A A O |z pue T |uoneuriojuragewr (¢ e urgyyum yoojq guissapo.ad uonisingoeqsod y yXouuy 9¢1d

Sur  |Suipoous ONV
nsox 98uea 1od -poous | Axeuiq % uonesyads |Iaynuapl
awm@.ﬁ pa i nw-m i TINX pagsel |snjexs [9A9] Arewruins uoIsiAoIg P.V JeuLIoj ejep uors
-3a0ddng Anpiqeondde /W\ LIERIERCIEN | -1A0.1d
on R“ ““II.—. l:r"

(panunuos) z'3 31qeL

97

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

A X O |Z pue T |'SUOISU9IXd UMOUUN UTBIUO0D ABUI3D0[q Uoneluasatdatadeys (g V v Xouuy 0L1d

% * 7 PHEFrSHeiSHe - Mot eIt Aeurpeiaeoneejregew (g v v Xouuy 691d
'SYOISUIXd

b A O |zpuet umousun urejuod Aew yooq dew aInpxay qg v v Xouuy 891d

A A O |zpuet ‘pleyy dew o119 (J€ € urejuod Aew yoo[q dew ainyxal q§ v v Xouuy /91d
‘Pl yueUItUN(T pIE

A A O |Zpue T |-pueisainixal (g 2.1n31xa) e urejuod Lew yooyq dew aanhxal g v v Xouuy 991d
‘pIely wnaloads yoojq [e11dads

A A 0 |z pue T |9o1a9p aanided aanixa) (g e urejuod Aew yoopq dew a1npxa31 € v v Xouuy S91d

A bs O/~ | Z pue T |'p[ol 1ew.10] e1ep 98eWI Uk UIBIUO0D ABW 3o0[q dew a.Injxal q§ v yXouuy ¥91d
oo1q deyr 2.1n31xa3

A A 0O |Zpuet d¢ e urejuod Aew y20[q uorjewriojul agew! q§ v v Xouuy €91d
"SYOISUIXD

A A 0 |z pueomousjun urejuod Aeu 3}o0[q uorInjosal agewr painykal qs v v Xouuy Z91d

A X O |Z pue T |'SU0ISUIXd UMOUUN UTEIU0D ABUI I0[( pauULds eale poej (g V v Xouuy 191d

A A O |zpuet ‘PJe1} peay-[[nj e Urejuod AW }I0[q pauueds eale poej € V v Xouuy 091d

A A O |Zpue T |p[al peayrayi-jo-3oeq e urejuod Aew y00[q pauueds ealefede) € v yXouuy 6STd

A A O |zpuet ‘PIOWA[09U B UIBIU0D ABW 3D0[( pauUEds BaIe pIe) (E Y yXouuy 8STd

A A O |zpuet ‘PI21) SIES UE UIBIUO0D ABW I0[q pauueds eale piej gV v Xouuy /S1d

A A O |zpuet "PI2Y UIYd Burejuod Aew 300[q pauueds eale piej gV v Xouuy 9S1d

A A 0 |Z pue T |'p[ey peay-ay3-Jo-juo.j erre1uod Aew 300[q pauueds eatelode] gV v Xouuy GSTd
"Joo[q pauueds

A A O |Zpue T |ealeadej g e Ureluod Aew yJ0[q UoInjosa.l adew panhxal s v v Xouuy ¥STd
‘p1ey portad uquyisinboe

A A 0 |z pue T |21n1x91 (€ € Ureuod Aew 3}00[q UOLIM[OSII aFewll paInyxal (g V v Xouuy €51d
JPJO1} UOIIN[OSAYI 9.1N1X9)}

A A 0 |zpueT|ww g e urejuod Aew yoo[q uonnjosarafewt paanixal (€ vV v Xouuy ZS1d
’pIe1} uofanjosal z

A A O |zpue 1 |adeys wuw g e urejuod Aew 320[q uorN[osal a3ewipaImixal g v yXouuy 1STd

Sur  |Surpoous </vw
nsox oduea 1od -poous | Areuiq uonesynads |[Iay1uapl
:mw pa ) nwﬁ TNX | PI83eL |snyejs| (9o AIewruins uorsIA0Ig JeULIOJ BIED uors
1591 -110ddng LOT Annqesrdde LIERLIERCIEN | -1A0.1d
ad A} jeurioy

(panupuo2) z°) alqel,

© ISO/IEC 2019 - All rights reserved

98


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

2019(E)

ISO/IEC 39794-5

A A O |zpuet "SUOISTUS)Xd UMOUUN UIBIUO0D ABW puly uoljejuasatdar qg v v Xouuy 6.1d
A A O |zpueT| "o0[q elep af8uer] X9119A (J€ € UIBIU0D ABW D0[q X3}10A (€ V v Xouuy 8/1d
A A O |Zpue T |'SUOISUIIXd UMOUUN UTEIU0D ABW I0[( UOIIBULIOJUT XaI9A (€ V v Xouuy LL1d
A A O |zpue T |p[ey dew Jo.a1d (€ BULLIU0D AW }I0[q UOIIBULIOJUI Xd}.I9A (€ V v Xouuy 9/1d
A A 0 |z pue T |20]q Sa1n31xa} (J§ B UIe3u0d ABUI JD0[( UOTIRULIOJUT X9}19A (€ V v Xouuy S/1d
A A 0 |Z pue T |3[00][q S[EWLIOU X91.19A (J§ € UEIUNI ABUI }D0[q UOIIEULIOJUI X$II0A (S v Xouuy YLTd
A A O |Zpue T |Joy1IUapl Xa11oA (J€ B UIBIUOD ABW }I0[( UOTIRWLIOJUT XoLI9A (I V v Xouuy €/1d
"3o0[q uoewriojur
A A O |zpuet X91I9A (I§ B UreIU9d Aew y00[q X9}19A (E V v Xouuy ZL1d
A A O |zZpueT| "300[q Xa1194 (J€ B UTBIUOD ABW 3D0[q pU} uoniejussafdal qg v yXouuy 1/1d
Sur  |Suipoous ($7/
a8uea d -poous | Areuiq O% uonesyads |Iaynuapl
aﬁww._ pa i nw-._wo.—.:_ TINX pagsel |snjexs [9A9] Arewruins uoIsiAoIg P.V JeuLIoj ejep uors
-3a0ddng Anpiqeondde /W\ LIERIERCIEN | -1A0.1d

sd43ewiog

(panunuos) z'3 31qeL

99

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

ISO/IEC 39794-5:2019(E)

IUT support notes

To be filled in by the supplier of the IUT on the copy of this table provided to the testing laboratory and
to be included in the copy of this table that forms part of the test report.

Test result notes

To be filled in by the testing laboratory, if necessary, during the execution of the conformance test and
to be included in the copy of this table that forms part of the test report.

C.3 Conformance test assertions

Level 1 and 2 requirements and options shall be tested by:

— decoding tagged binary data blocks under test based on the ASN.1 module that specifiesthe tagged
binary data format; or

— validatign of XML documents under test against the XML schema definition that'specifies the tgxtual
data fornat, respectively.

C.4 Confgormance testing for profiles given in Annex D

This clause gpecifies conformance testing methodologies for the specific requirements according fo the
application profiles as given in Annex D.

NOTE Currently, no conformance testing methodologies for the'application profiles in Annex D are avgilable
for this document.
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D.1 Reference face image for Machine Readable Travel Documents (MRTD)

D.1.1

ICAO
prop¢
The f
one d

face [
inspe

After]
have
imag
elect

This
D.1.2

This
porty
In thi

This

S|

d
i

B
q

General

Doc 9303 provides the basic functional specification for MRTDs and describes
rties of MRTDs.

Ace portrait printed on the ICAO compliant MRTD is an essential element of that d
f the most important information carriers binding the document to the holder. A s
ortrait produced at a high quality helps issuing agencies to screen.identity and borde
ct the travel document manually or via automated processing:

the introduction of the digitally stored image in 2005, ABO (Automated Border Cont
been introduced to perform automated comparison of the individual and the electron
. Those ABC systems compare, whether it is manually or automated, the printed imag
ronically stored image and the image taken live whil€e crossing a border.

innex contains significant content from Referénce [38],

Overview

annex describes the requirementsrand best practice recommendations to be app
ait capturing in the application case of enrolment of biometric reference data for elect
s sense, this annex is an applieation profile.

hnnex:
hares the lessons learned using the stored and displayed face portrait in an MRTD,

escribes how the\face portraits should be captured that serve as the content of this d
s data structures,

rovides thé experiences made applying face recognition technology in ABC gates, m
ontrol, identity screening, and other applications based on the face portraits provided

TDsy It also gives guidance on the requirements for capturing and processing f3

R
Eltmtained in MRTDs to support the inspection process, and

all relevant

cument and
tandardized
r agencies to

rol) systems
ically stored
e and/or the

lied for face
ronic MRTD.

bcument and

hinual border
by electronic
ce portraits

a

nd digital requirements.

provides comprehensive recommendations for face portrait capturingincluding scene, photographic

The following topics are not in scope of this annex, requirements on them are given in [CAO Doc 9303:

image printing and scanning as well as on digital image processing,

face portraits printed on MRTDs to ensure good visibility for inspection,

view angles, and

r

equirements listed in this document apply to such images, too.
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The following topics are not in scope of this annex:

Definition of image data formats like JPEG, JPEG2000, PNG,

— Security aspects like digital image electronic signature, presentation attack detection (PAD), and
morphing prevention.

For certain criteria, there may be two different levels given in a table form: A minimum requirement
and a best practice recommendation. The requirement gives the minimum acceptable values or value
ranges in order to reach compliance. The best practice recommendation gives values that will result in
better overall performance or quality, and users are encouraged to adopt best practice values whenever
possible. See Table D.1.

Tablle D.1 — Sample table summarizing minimum requirements and best practice

recommendations
o Requirement The criterion shall be ...
Criterion - —
Best practice The criterion should be ...
D.1.3 Face portraits
D.1.3.1 Usgs of face portrait images

Face portraits appear in several places on and in an MRTD:

As a printed image on the data page (Zone V as defined inICAO Doc 9303),

As a digjtal image stored in the RFID chip,

ly, as a secondary image on the data andfor observation page, e.g., as a changeable|laser

S a micro-perforation, or as a background print.

Optiona
image, a

es used shall be derived from the same captured face portrait. However, the technical

s of each of the images may differ depending on the applied technology.

All the imag
requirement

ment
sical
bds to

The intendegl use for a printed face portrait is to give a good physical representation of the docy
holder and tp allow for a human comparison of the face portrait and the holder of the MRTD. Ph
security feafures and the printing technology may interact or influence the face portrait which ne4
be considerdd as part of the comparison process.
hn be

The intendefl use of the face/portrait image digitally stored in the chip is such that the image ¢

compared tg
via automat
MRTD (see [j
by the issui

the printediface portrait and the human via manual processes or compared to a live i
bd processes in a 1:1 od 1:N application case. Because of the way the image is stored ¢

mage

n the

oc 9303.Part 11), border agencies can confirm that the image has been stored on the }
hg authority and remains unaltered or unsubstituted. The digital image is the pri

image used foxbiometric comparison.

RTD

11mary

The secondary images serve as physical security features protecting the printed face portrait.
Therefore their appearance shall be the same as the printed face portrait. However, size and production
technology determine the technical requirements of the face portrait derivative used here.

Figure D.1 displays the appearance of the face portrait as a printed image and as a digitally stored image.
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Two main types of application processes are considered, those based,an:

Thes
claus

The production of the printed:.as well as of the electronic face portraits may be done b

phot
quali

ISO/IEC 39794
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Key
1 irinted image

an accredited ID photo service.

gitally stored image

Figure D.1 — Face portraits to be used on/in an MRTD

ubmission of printed photographs provided by the citizen to-the passport authority, 3
lectronic face portrait submission.
e are two sub-types of the second type:

ve capture where the applicant has the phato taken during an interview or
ubmission, and

pload, where the image is provided electrohnically by the applicant, by an enrolment

e two sub-types are subject to thé 'same requirements. Depending on the process ty
ps of this document apply, as defined below. Both main types are shown in Figure D.2

kiosks, officers of passport authorities, photo booths or photographers. It is esser]

nd on

application

bureau or by

pe, different

y automated
tial that the

'y requirements are, met. Photographic experts should be consulted before introducing a new
enrolment solution.
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Camera
= =» Digital data
- —> Physical data
LIVE I
CAPTURE
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I IMAGE ON
I PAPER
|
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Printer i

CHIP STORAGE

IMAGE FOR
DATA PAGE

Figure D.2 — Face portrait enrolmentprocess variations

D.1.3.2 Pagsport application using printed face pogtraits

For a passport application process that uses printed face portraits the citizen typically vigits a
photographgr or photo booth to obtain such aiface portrait. In all cases the citizen receives prjinted
photos, and [there is no electronic submission*or linkage to an electronically stored image available.
Then the cit]zen submits such a photo to the’passport issuing authority as part of their applicati¢n. To
establish a fassport application process using printed face portraits, D.1.4 and D.1.5 apply. Additional
requirementys on image printing feor submission purposes, scanning of printed images and image
printing on MRTD data pages specified in ICAO Doc 9303 apply.

D.1.3.3 Passport application’'using electronic face portrait submission

Enrolment data providers; such as photographers, photo booths or kiosks can be linked electronjically
to the issuinlg authorities. For a passport application that uses electronic submission, the intermddiate
steps dealinfg with-aprinted photo are skipped. In most cases, the photo is digitally captured and
electronically stored or directly transmitted to the passport issuing authority. There are many [ways
the face portrdit may be transferred to the passport issuing authority. Such schemas include dlirect
transmission to the authority, a data carrier submitted by the citizen, and temporary storage on a
server and submission of a reference to the uploaded/stored photo provided by the citizen. Live capture
where the applicant has the photo taken during an interview or application submission is covered here,
too. To establish a passport application process using electronic face portraits, D.1.4 and D.1.5 apply.
Additional requirements on image printing on MRTD data pages specified in ICAO Doc 9303 apply. The
[ED requirement for electronically submitted images follows the same requirement for chip images as
in D.1.5 and Tables D.4 and D.10.

D.1.3.4 Non-professional photographs

Passport applicants should not be encouraged to submit face portraits captured by amateur
photographers or captured on amateur equipment such as mobile phones or tablets or printed on
consumer printers (home-made face portraits) as they typically do not achieve the required quality
level as specified in D.1.4. If an issuer decides to accept homemade face portraits, the issuer shall
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ensure, based on an appropriate level of expertise, that the printing quality and all of the requirements
specified in D.1.4 are maintained, and that the risks of photo manipulation and morphing inherent with
such an uncontrolled process are suitably mitigated.

D.1.4 Enrolment live face portrait capturing

D.1.4.1 General

This clause describes the requirements for the environment that is used for face portrait capturing.
Additionally, it gives recommendations on best practice. The requirements on the environment are
derived from experiences made in face recognition applications including ABC gates, and they consider
the njethods used by professional photographers.

Beforje introducing new equipment and defining processes for enrolment data capturing, an[experienced
face portrait photographer and/or an optics expert should be asked for advice. The.réquir¢gments apply
to alllinstallations including photo booths and kiosks.

This flause specifies requirements for the photograph being captured as@ell as for the photographic
equigment being used. Figure D.3 shows the content of D.1.4 in the MRTD production procgss chain.

Camera
- =» Didital data
- —> “Physical data
LIVE|
APTURE
A e
] OR
I IMAGE ON
. PAPER

Scanner

IMAGE FOR
CHIP STORAGE
IMAGE FOR
DATA PAGE
('\\'

.

Figure D.3 — Content of D.1.4 in the MRTD production process chain (boxed in red)

NOTE Pose constraints are very difficult to evaluate on the acquired 2D image, even for experts in this field.
Numeric values have been provided in this document to support a consistent subject positioning in the full-
frontal pose.

D.1.4.2 Camera and scene

D.1.4.2.1 Selection of camera and focal length

In addition to choosing an appropriate camera-to-subject distance (CSD), as described in D.1.4.2.2, the
selection of a camera and its lens is a major factor affecting the quality of face portrait images. To ensure

© ISO/IEC 2019 - All rights reserved 105


https://iecnorm.com/api/?name=91ad5dd09b6c786daee135ffa212f880

ISO/IEC 39794-5:2019(E)

high image quality and a standards-compliant inter-eye distance (IED), the camera’s sensor must have
sufficient pixel dimensions and its lens must be chosen to match its image sensor’s physical dimensions.

For example, for a camera using an APS-C sensor (having a crop factor of 1,44), photographers should
consider using a lens of focal length between 50/1,44 and 130/1,44, or roughly 35 mm to 90 mm.

For face portrait photos, photographers using a conventional 35 mm film camera (having a
36 mm x 24 mm frame, with a 43,3 mm diagonal) often select a normal to moderate telephoto lens, with
a focal length between 50 and 130 mm (or an equivalent zoom lens). For digital cameras employing
typically smaller size CMOS or CCD image sensors, the lens selected for face portrait photography
should have a proportionally decreased focal length.

For further gxplanations on sensor diagonal and sensor diagonal encoding see 7.42 and 7.43.

Figure D.4 [llustrates the typical optical arrangement and terminology for face portrait ijmage
acquisition, s well as some of the variables in the arrangement.

5 <
3 g i . -
3 = Camera-to-subject distance CSD E
Imagpe
sensqr i
height| /1 a%
N — TLU) S
‘ I~ g G T
©
Camera -3
- &=
lens of focal Vertical v
view
length f angle

Subject

Image on

< 55 = H

IED Sensor | lq

7
o~

=

8

IED Subject

Figure D.4 — Illustration of optical arrangement and terminology

For a selected CSD (in millimetres), and camera image sensor with a vertical dimension in millimetres
h, a requested field of view of Hpje140fviewmny the focal length f (in millimetres) can be computed using
the following relationships in order to optimise the requested field of view of the subject into the sensor
dimensions:

CSD
S =

FieldOfViewmm

In case of homemade face portraits, the lens optimization is not done due to the large camera angle.
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For the same camera image sensor with vertical pixel count of h pixels, the inter-eye distance on the
sensor in pixels IED;;‘?”S"r may be computed using the following relation-ships, where IEDrb;l’jfl’je“ is inter-

eye distance in millimetres on the subject.

Sensor — 1 Subj f
IEDSeiso" = [EDSect x

and

S N hpx

ensor — ensor

[ED, 10T = [ED- 1507 X——
Ilmm

EXAMPLE1 A commercially available, digital single lens reflex (DSLR) camera has the following gpecifications:

sensof APS-C, 22,3 mm x 14,9 mm, 5184 px x 3456 px, 18 megapixels. For a CSD of 1200 mm, a typicall Hg;.140rviewmm

of 500 mm, a typical IED of the subject of about 62 mm the calculations below show that the’focal l¢ngth f will be
about|50 mm (equivalent to 80 mm full frame).

1200

fA=22,3 mmxlES&S mm=50 mm
500 mm

The calculations below show that IED;;”SOF will be about 598 pixels, welhabove the best practice value suggested

in Tahle D.4.

50
?Df;f’fls”r =62 mmxiz 2,58 mm
00 mm

~

and

3456
?D;i"sor =2,58 mmx—px: 598 pixels

14,9 mm

~

EXAMPLE 2 Forasensor of 5 megapixels{(2592 px x 1944 px) with an optimized focal length lens|the IEDIf;f(”S"r
will be about 336 pixels, well above the best practice value suggested in Table D.4:

1944 px

~

FD"%" = 2,58 mmx =336 pixels

14,9 mm

D.1.4/2.2 Magnification distortion and camera subject distance

All irhages captured by a photographic system will contain image distortion. Every fade portrait is
a corppromise between different requirements like camera and lens costs or available space and
illuminatien, In this document requirements and recommendations are given to emsure global
inter )perablllty in the sense that the most important properties of every face portralt used for MRTD
purpaes = i S ormlance in face
image- based authentlcatlon appllcatlons like border control systems

The CSD requirements are listed in Table D.2. For sample face portraits illustrating possible effects of
the optical system see Figures D.6 and D.7. Table D.4 lists different camera subject distances and their
corresponding magnification distortions.

Magnification distortion can only be evaluated by measuring tools. See E.2. It is not possible to evaluate
magnification distortion value from human vision. For information, ears start to be masked around a
magnification distortion of 14 % or higher.

NOTE1  Selfie-style face portraits are likely not to maintain the minimal distance requirement.
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Table D.2 — CSD requirements and recommendations

Criterion: Requirement 0,7m=<CSD<4m
CSD for 1:1 Best practice 1,0m<CSD<2,5m
Criterion: Requirement Im<CSD<4m
CSD for 1:N Best practice 1,2m<CSD<2,5m

The camera shall be at the subject’s eye-level. The line between camera and centre of subject’s face shall
be horizontal within a maximum HD of +5°. Height alignment should be done by vertical adjustment of
either subject or camera. See Figure D.5.

CameraI

Side

view

Figure D.5 — Alignment of camera‘and subject

These recorhmendations and requirements apply for all capturing setups including photo bpoths
and kiosks.

a) Good appearance b) Good appearance c) Good appearance
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d) Foo strong magnification e) Too strong magnification f) Too strong maghification
distortion distortion distortion

Figure D.6 — Appearance with and without strong magnification distortign

One qf the important factors that influence the appearance of the facial features is the distajnce between
subjeict and camera lens.

The ragnification distortion due to camera subject distance can be noticeable to human efaminers but
shall pe within defined limits that allow effeetive face recognition.

Acceptable distortion rate tolerances ‘depend on the performance capacity of state of |the art face
recognition technology, and on the capability of typical human inspection staff to recognize people,
even those coming from varying ethiic origin.

N J
L2 e 1‘ 2 {
S I v’
. P » $ ’ < \ . i ';’ > )
l \M\ : )\& R = h ‘nt ) 9%
a) Distance of 300 mm b) Distance of 400 mm c) Distance of 600 mm
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-'Oboh‘

oy

‘ ;';!_'\ i ;b"—/"

d) Disftance of 700 m e) Distance of 800 mm f)Distance of 1000 mmp

A

g) Distdnce of 1500 mm h) Distance of 2000 mm i) Distance of 2500 mm

Figure D.7[— Sample face portraits taken with a full-size sensor camera at focal length 50 mm
from different distances

These images have been captured using the enrolment bench described in E.6. All images have been
normalized to a constant [ED. The red bars mark the distance between the feature points 10.7 and 10.8
according to ISO/IEC 14496-2:2004, Annex C measured in Figure D.7 i).

Rulers at nose and ear may be used to measure the geometric effect to the face, i.e., a millimetre at nose
level is larger than a millimetre at ear level on the image of the rulers.

The maximum level of magnification distortion of the capturing process shall be set depending on the
appropriate application case:

— 1:1 application case: At the border, an automatic and/or human face verification/comparison
is progressed. This is the case in most automated border control applications. The maximum
magnification distortion rate of the picture in the passport shall not be greater than 7 % and
ideally should not be greater than 5 %.
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— 1:N application case: At the enrolment or issuance time of the document, a 1:N face identification
is done on a database to help verifying the uniqueness of the identity associated to the new image
provided. N is as large as the number of images searched. This application case requires higher
quality enrolment. The maximum magnification distortion rate shall not be greater than 5 % and
ideally should not be greater than 4 %.

The study presented in E.6 has shown that, for a large range of enrolment and verification distances the
influence of magnification distortion on automatic face recognition system performance is low.

The magnification distortion is considered to be noticeable if the distance between units on a ruler at

the nose tip level measured in pixels is more than 5 % larger than the distance between units on a ruler
at thc outer canthus level measured.in pivn]c The elevation of the nose rnmparnd totheo ter Canthus

of th¢ test subject is assumed to be 50 mm. It is sufficient to measure this properly gl@f whenever a

photggraphic setup is introduced or modified. An example photo is given in FigureD.8. [Examples of
face portraits with good appearance and too strong magnification distortion a
The general case of the optical system is discussed in E.2.

in Figure D.7.

v/

i | i
O
TTHI|

i

i

-

- 1
0
Vi
,

"

Tiii

AW

E:

a) Ruler at nose/eye le\@ b) Ruler at nose level c) Ruler at eye level

O

Figure D.8 — Magmﬁ@lon distortion measurement with rulers at nose and ey level

Ther¢ are several poss&strategies for decreasing the magnification distortion. The generall assessment
of anfoptical system\is discussed in E.2. Assuming a telecentric lens, the distance betweeh sensor and
subjefct does not introduce any magnification distortion. Real systems need specific considerations and
measjuremen é‘ke those described in E.2. Another strategy to decrease the magnificatign distortion
is to fincre e distance between subject and camera, or to fold the optical path. The principle of
a folded ical path is illustrated in Figure D.9. These strategies are not limitative. Cainera subject
dista n&nd corresponding magnification distortion examples are listed in Table D.3. Sajmple images
v.,:v..-' ..,_.-"v SVETS ,.-:v'.v. .,.v.-_ .._:v_,v igureD.7-
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Mi}
|

Camera

Figure D.9 — Principle sketch of a folded optical path

Table D.3 — Camera subject distance and corresponding magnification distortion

Camera subject distance in mm Magnificati_on distortion Ad./ d
for a standard (i.e. not telecentric) lens

300 16,7 %

400 12,5 %

500 10,0 %

600 8,3 %

700 7,1 %

1000 50%

1200 4,2 %

1500 3,3%
2000 2,5%

2500 2,0%
3000 1,7 %

NOTE 2  THis magnification distortion only applies for standard (i. e. non-telecentric lens) lenses.

Homemade face pertraits are also affected by magnification distortion tolerance. Issuers who dccept
homemade fpce portraits should be aware that there is no scientific solution that allows checking the
tolerance compliancy. Therefore, the acceptance of homemade face portrait is not recommended.

The issuer should allow for a transition period in which enrolment systems, e.g., photo booths and
kiosks may be updated to fulfil the magnification distortion requirements considering economic and
feasibility reasons. The duration of such transition period is at the discretion of the issuer.

D.1.4.2.3 Radial distortion

The radial distortion due to lens properties can be noticeable to human examiners but shall be within
defined limits that allow effective face recognition. In particular, fish eye effects caused by wide angle
lenses combined with camera placement too close to the face shall not be present.

Acceptable distortion rate tolerances depend on the performance capacity of state of the art face

recognition technology, and on the capability of typical human inspection staff to recognize people,
even those coming from varying ethnic origin.
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If the radial distortion is less than 2 %, the human eye will not easily perceive it. It is recommended that
radial distortion is less than 2,5 %.

The general assessment of an optical system is discussed in E.2.

D.1.4

.2.4 Pixel count, focus and depth of field

Digital cameras used to capture face portraits shall produce images where the vertical and horizontal

pixel

density is the same.

Live captured face portraits of a subject:

— ghallbe captured in one of the following formats: PNG, JPEG, JPEG2000, RAW formats\g

t

i

One ¢

=N

=N

=N

— 3

For t
later

The |
the d
for a
or in
illust

Should be captured at a minimum dimension of 1200 pixels width x 1600 pixels hei

Shall be captured in colour.

he camera, lossless formats should be preferred,

mage),

f the four possible encodings shall be used:

he JPEG sequential baseline (ISO/IEC 10918-1) mode of operation and encoded in
brmat (the JPEG file format).

he JPEG-2000 Part-1 code stream format (ISO/IEC 15444-1), lossy, and encoded in
brmat (the JPEG2000 file format).

he JPEG-2000 Part-1 code stream format (ISOAEC 15444-1), lossless, and encoded i
brmat (the JPEG2000 file format).

he PNG specification (ISO/IEC 15948)=xRNG shall not be used in its interlaced modg
mages that have been JPEG compresséd before.

e use of RAW images see 7.40. The encoding into one of the four formats above can
process step before MRTD production.

ED in the captured photoshall be at least 90 pixels for legacy applications. If an issy
psign of a new passport-application process, the new IED should be at least 240 pixe
new process could be live capturing, digital submission without analogue interm

ration of the IED.measurement.

Table D.4 — IED capturing requirements and recommendations.

Requirement [IED = 90 pixels

Criterion:

upported by

rht (cropped

the JFIF file

the JP2 file

h the JP2 file

and not for

be done in a

er considers
Is. Examples
bdiate steps,

creasing the size of the printed photograph to be scanned, see Table D.4. See Figure 10 for an

live capture IED

Best practice |IED > 240 pixels

NOTE

Requirement [IED = 90 pixels
IED = 240 pixels
IED = 90 pixels
IED = 240 pixels
[ED = 90 pixels
IED = 240 pixels
IED = 90 pixels

IED = 120 pixels

Criterion:
scanned image IED

Best practice

Criterion: Requirement

electronic submission IED

Best practice

Criterion: Requirement

issuer repository IED

Best practice

Criterion: Requirement

MRTD chip storage IED

Best practice

This pixel count is specified for the live captured face portrait only. For stored images on the chip, see
D.1.5 and Table D.10 as well.
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All images shall have sufficient focus and depth of field to maintain the required level of details. The
camera shall be capable of accurately rendering fine contrasted face details, such as wrinkles and
moles, as small as 1 mm in diameter on the face.

The focus and depth of field of the camera shall be set so that the subject’s captured image is in focus
from nose to ears. In most cases, a depth of field of 150 mm will be sufficient. See Table D.5. The
background behind the subject may be out of focus. Proper focus and depth-of-field will be assured
by either using the camera auto focus function with manual aperture settings or by pre-focusing the
lens at the distance of the subject’s eyes and by selecting an appropriate aperture (F-stop) to ensure a
depth-of-field of the distance from a subject’s nose to ears. See E.5.

I'able D.> — Depth ol 1ield requ1rements and recommendations q
Criterion: Requirement |Nose to ears q/Q'\
Depth of field |Best practice {150 mm from nose level <Q .
4
EXAMPLE An aperture of f/8 for an 80 mm lens at a distance of 2500 mm provides a de field of 15p mm.

An aperture df f/16 for a 50 mm lens at a distance of 1200 mm provides a depth of field o ut 180 mm.

ge)

A simplified visual compliance check method requires that the individual mi l@etre markings of ulers
placed on thle subject’s nose and ear facing the camera can be seen simu& ously in a capturedl test
image. See Flgure D.10. This quality assurance method should be used fo@ ality assurance field checks
from time to time. A more systematic test method is described in ﬁ\%

EEEE GG @O

a) Partofa complia@%nage b) Sharp at nose only c) Sharp at the ears only

Fig?j&').lo — Examples for sharpness at nose and ear level

O

D.1.4.2.5 H a@md
N\

The background surface behind the subject shall be plain, and shall have no texture containing spots,
lines or curves that will be visible in the captured image. The background shall have a uniform colour.
There may be gradual changes from light to dark luminosity in a single direction, although this may
make it more difficult to remove the background during the document production process.

Atypical background for the scene is grey with a plain, dull flat surface. Plain light-coloured backgrounds
such as light blue or white may be used as long as there is sufficient distinction between the face/hair
area and the background. Camera colour settings should not be shifted depending on the background

colour, see Figure D.11.
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a) Grey background b) Light grey background c) Blue backgron.@s

Figure D.11 — Examples of compliant portrait backgr%&fg

The houndary between the head and the background should be clearlyﬁ@itiﬁable around the entire
subject with the exception of very large hair volume. See Figure Dii A boundary that 15 not clearly
visible can have a negative impact on the production process whichﬁ\ requires backgrofind removal.

N~
a) Complia@'&ﬂiage b) Low contrast c) Low background contrast

-

O® ) Figure D.12 — Contrast examples

Shadpws should be visible on the background behind the face image. In particular, ther¢ shall not be
asymfmetric s @0 s. There shall not be any objects visible in the background like supporting persons,
chair{backs, iture, carpets, patterned wall papers or plants. For examples, see Figure [).13.

&
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a) Asymmetric shadow on

i

b) Inhomogenous
background

c) Body parts visible be-

the left hind the head

Figure D.13 — Examples for non-compliant backgrounds

D.1.4.2.6

Face portraifs shall have adequate and uniform illumination. Lighting-shall be equally distribut
the face, in particular symmetrically, i.e., there is no difference between the brightness of the righ

ighting

cd on
tand

left side of the face. There shall not be significant direction of the light visible from the point of view of

the camera.

The measur
be the same
some of thes
these spots

time to time
the cheeks, ¢

The uniformlity measurement should be.dohe as specified below. It is not intended to be used for

single image

software, e.g.

ed EV at four spots on a subject’s face; the leftiand right cheeks, forehead, and chin, s

An EV difference of at most one F-stop or‘one shutter speed step is acceptable. If g
e four spots are covered by hair, e.g., the forehead by the hairstyle or the chin by a h
an't be evaluated. The appropriate illumination setup of the scene should be verified
The subject being used for these tests should not have a hairstyle covering the forehg
r a beard.

. See Figure D.14 for a wisualization of that measurement. Automated quality assu
., for registration offices or photo kiosks, should be implemented accordingly. Hov

nould
ne or
eard,
from
ad or

bvery
rance
ever,

such softwatre should also consider-exceptions due to hair on the forehead, beard, face anomaliejs and

the like.

1. Determine the four measurement zones on the forehead, the cheeks and the chin. These locdtions
are detefmined asfollows:

a) Conpect the-two eye centres (feature points 12.1 and 12.2 from ISO/IEC 14496-2:2004,
Annex (). The IED is the length of the connecting line H. The point M is the midpoint of thi$ line.

b) Conh with-the-motth-midpoin attre-poirt23from H496-2+ Anrex C).
EMD is the length of the connecting line V. Note that the two lines do not need to be rectangular.

c) MBP, the side length of the four squared measurement zones, is defined to be 0,3 IED.

d) The centre of the forehead measurement zone F is located at a distance of 0,5 EMD upwards
from M on V.

e) The centre of the chin measurement zone C is located at a distance of 1,5 EMD downwards
from M on V.

f) The top left corner of the right (from the capture subject) cheek measurement zone R is located
at a distance of 0,5 EMD downwards from M on V and 0,5 IED to the left of M on H (looking at
the capture subject).
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g) The top right corner of the left (from the capture subject) cheek measurement zone L is located
at a distance of 0,5 EMD downwards from M on V and 0,5 IED to the right of M on H (looking at
the capture subject).

2. For all colour channels, measure the mean intensity values MI for the measurement zones F, C,

L and R.

3. For all channels separately, the lowest MI (of F, C, L and R) in that channel shall not be lower than
50 % of the highest MI (of F, C, L and R).

The 1

Figure D.14 — Loca@gn and size of the intensity measurement zones

OF

heasures for the illumil@n intensity and requirements to them are listed in Table [.6.

Table Dé@Measures for the illumination intensity compliance check

o

\V Description

Requir¢ment

12.1

@Efre point at left eye centre

12.2

3 . .
‘\()eature point at right eye centre

top left corner is located at a distance of 0,5 EMD downwards
from M on V and 0,5 IED to the left of M on H

H P C)\‘ Line connecting 12.1 and 12.2
IED |~¢  |Length of H between 12.1 and 12.2 IED > 90 pixels
M Midpoint of H between 12.1 and 12.2
2.3 Feature point at mouth centre (with closed mouth the same as 2.2)
\' Line connecting M and 2.3, V and H do not need to be orthogonal
EMD Length of V between M and 2.3
MP Side length of the squared measurement zones MP =0,3 IED
F Forehead measurement zone, located at a distance of 0,5 EMD
upwards from M on V
C Chin measurement zone C, located at a distance of 1,5 EMD down-
wards from M on V
R Right (from the capture subject) cheek measurement zone R, its
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Table D.6 (continued)

Term Description Requirement

L Left (from the capture subject) cheek measurement zone L, its top
right corner is located at a distance of 0,5 EMD downwards from
M on Vand 0,5 IED to the right of M on H

MI Mean intensity value measured for every channel separately max < 2 x min (per channel)

While it is understood that massive shadows on parts of the face will obscure face details important
for identification, having no shadows at all will result in a non-natural appearance. In such a case, the
face will appear flat and without surface features. Appropriate shadows help distinguish the shape of
the nose, eygareas; forehead; theeks,; chimand so o Furthermore; tighting and stradowsare mecessary
to show details around the eyes, wrinkles and scars. There shall not be extreme dark shadow-¥vjisible
on the face, ¢specially around the nose, in the eye sockets, around the mouth, and between ‘mouth and
chin that obgcure face details important for inspection. The brightness shall be nearly the same or] both
sides of the fface, left and right. All features in the face shall be clearly recognizablepand the vglume
effect especifally around nose and eyes shall render the reality, see Figure D.15.

EXAMPLE To comply with this requirement, the illumination elements can bé’aligned in an angle of
approximatelly 35° off the axis between camera lens and face centre. Descriptions of sample illumination lgyouts
are given in E|1.

a) Side illumination b) Top illumination c) Bottom illumination

Figure D.15.— Examples for non-compliant illumination

Flashes shoyld only be used for indirect illumination. Issuers may exclude the use of flashes. If face
portraits arg capturedsing flashes, care should be taken to verify that the eyes of the subject are ppen.
As long as the requifements for the face portrait from D.1.4 are maintained, one or more flashep or a
large surfac flasltmay be used. There shall not be any shadows at the face or in the background pf the

of the eyes.

A high colour rendering index is recommended for illumination. See D.1.4.2.9 for details.

The captured image shall contain minimal reflections or bright spots. Diffused lighting, multiple
balanced sources or other appropriate lighting methods should be used. A single bare point light source
like a camera mounted direct flash shall not be used for imaging. Lamp reflectors or other technologies
that provide non-point illumination should be used.

D.1.4.2.7 Contrast

For each patch of skin on the capture subject’s face, the gradations in textures shall be clearly visible,
i.e., being of reasonable contrast. Whites of eyes shall be clearly light or white (when appropriate) and
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dark hair or face features (when appropriate) shall be clearly dark. Generally, the face portrait shall
have appropriate brightness and good contrast between face, hair and background. See Figure D.16.

D.1.4.2.8 Dynamic range

The d
imag
This
the sl

— 7

— 1

All co
effort
of the

— ]10.9: Upper contact point between left.gar and face,
1

a) Correct exposure b) Over exposure ¢) Underexposure

Figure D.16 — Examples for compliant and non-compliant exposure

ynamic range of the image should have at least 50 % of intensity variation in the face
. The face region is defined as the region from crowi to chin and from the left ear to
‘ecommendation may require an adjustment of the'equipment settings on an individusz
kin tone is excessively light or dark. In the rectangle between the ISO/IEC 14496-2 feaf

.1: Bottom of the chin,

0.10: Upper contact point between right ear and face, and
1.1: Middle border between.hair and forehead.

lour channels should hatveat least 50 % of intensity variation. As this may be difficult to
s should be made to,gét as close as possible to that requirement. See Figure D.17 for a
recommended measuring zone and Figure D.18 for examples of good and bad quality i

region of the
the right ear.
1 basis when
ure points:

achieve, best
h illustration
mages.
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Figure D.17 — Recommended dynamic range measuring zone

b

\<(/ a) Compliant face portrait b) Too low dynamic range

Figure D.18 — Compliant and non-compliant dynamic range

D.1.4.2.9 Colour

All images should be captured in colour. Newly designed enrolment processes should capture colour
images only.

The captured face portrait shall be a true-colour representation of the holder in a typical colour space
such as sRGB as specified in IEC 61966-2. Other true-colour representations may be used as long as the
colour profile is embedded in the image.
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The sensor of the camera shall capture the entire visible wavelength, basically the wavelength between
400 nm and 700 nm. It allows rendering correctly the natural colours seen by humans. Unnaturally
coloured lighting, i.e., yellow, red, etc., shall not be used. Care should be taken to correct the white
balance of image capture devices. The lighting shall produce a face image with naturally looking flesh
tones when viewed in typical examination environments. See Figure D.19.

a) Correct colour b) Colour deviations  ¢) Excessive saturation jn
hue; saturation and lunti-
nance (HSL) colour space

Figure D.19 — Examples for compliant and noen-compliant colour setups

The RGB values from the capturing device should be cénverted to an appropriate RGB spac¢ as required
by the data format.

Dedigated near infra-red cameras shall not beused for image acquisition.

Coloyr calibration using an 18 % grey background or other method such as white balancipg should be
appliged.

Whitg balance shall be properly seét in order to achieve high fidelity skin tones. Quality assurance
measurements of light conditiods'and camera system response should be made when a r¢commended
CIE Standard Illuminant D65_illuminant (see ISO 11664-2) or a similar continuous spectfum daylight
illumfnant and a cameraand/or camera control software are used to take pictures. In practice it is
necegsary to reduce thesambient light emanating from uncontrolled daylight sources, fliorescent or
similgr light sourcesahd reflections from surfaces.

Imag|ng fidelity-measurements for photo studio and stationary registration office installations may be
done|either using a light spectrum analyser to define the spectral characteristics of the illuminants or
analyjsing measurement target images using software applications.

Annelx E(3 contains a methodology for measuring colour quality and recommended values.

Colour quality should be measured in terms of colour error using the CIEDE2000 formula (deltaE2000)
of a standardized test pattern according to the methodology in E.3. The average deltaE2000 of all colour
patches should not exceed 4 for scanners and 10 for camera systems. The maximum deltaE2000 for any
colour patch should not exceed 15 for scanners and 20 for camera systems. Measured CIELAB L*a*b*
human skin tone a* and b* values shall be positive as shown in E.3. See References [25] and [26] for
explanations. Negative a* and b* values are acceptable for medical reasons only.

D.1.4.2.10 Noise
The enrolment should be made in a controlled scene; the picture should be captured with high signal-

to-noise ratio. Noise is not information contained in the original scene but is created by the electronics
due to a too high level of amplification. ISO sensitivity settings at values of ISO 100 and ISO 200 typically
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reduce noise; for high-quality cameras ISO 400 and ISO 800 may also be used. Noise can be minimized
by correct exposure at a low ISO setting.

The ratio of signal to noise (SNR) is one indicator of the overall ability of a collection system to
accurately capture a subject's appearance. Unwanted variations in the response of an imaging system
(i. e., noise) are inherent in the capture process of a digital representation of a physical scene and arise
from the interplay between the system components (e.g., sensor and lens) and the capture environment
(e. g., subject illumination). Reducing overall noise to improve the SNR benefits human examiners and
automated face analysis systems which rely on high-quality subject images. SNR should be computed
as prescribed in ISO 15739:2017, 4.7, which incorporates a human visual model to calculate the human
observable (i. e., perceived) SNR of the overall collection system.

Commercial [software designed for use by photo studios and registration office imaging systenls are
available with accompanying standard test targets for computing SNR.

D.1.4.2.11 Hilters

Polarizationfilters shall not be used in front of the light sources. Linear polarization filters shall jot be
used in fronf of the camera lens as they interfere with autofocus cameras and ‘thiis reduce or refmove
skin texturefinformation which might be used by face image comparison algorithms. Circular polafizing
filters decrepse reflections that show up in eyeglasses and may be used infrent of the camera leng.

D.1.4.3 Subject conditions

D.1.4.3.1 Hose

The subject|should be instructed to look directly at theseamera and to keep his or her head g¢rect.
Typically pepple are able to adopt such a position if instrueted. Care should be taken to maintain the full
frontal poselas well as possible. See Figure D.20.

-3~

a) Compliant pose b) Head not aligned c) Eyes not aligned
toward the camera toward the camera

Figure D.20 — Pose examples

The shoulders shall be square on to the camera, parallel to the camera imaging plane. Portrait style
photographs where the subject is looking over the shoulder shall not be used. See Figure D.21.
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The f

frontpl. The roll of the head shall be less than +8°, it is recommended to keep it below £5°. 4
pose |[deviation may have negative impact on face recognition.érror rates. Therefore, effd

spent

Figuije 3. For samples showing correct pose and pose deviations see Figure D.22.

a) Compliant pose b) Shoulders not aligned c¢) Shoulders not aligng
toward the camera toward the camera, he
tipped to the side

Figure D.21 — Pose examples

itch of the head shall be less than +5° from frontal. The yaw of th€ head shall be less t]

to ensure that all angles are as small as possible. See Table D.7. For an illustration of tl

Table D.7 — Pose angle requirenients and recommendations

Criterion: |Requirementy|Pitch < +5° yaw < +5°, roll < +8°
Pose angle |Best Practice |Pitch < +5°, yaw < £5° roll < +5°

bd
ad

1an +5° from
\ny stronger
rt should be
e angles see
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a) Too large pitch up (LQ

v/

d) Too large yaw angle

b) Too large roll angle c) Compli\i@;image

C)% e) Too large pitch down
N

Figure D.22 — Pose angle examples

D.1.4.3.2 Expression

The face shall have a neutral expression; in particular the capture subject shall not smile. The mouth
shall be closed; the teeth shall not be visible. A smile is not allowed, even with closed jaw. The eyebrows
shall not be raised. Squinting and frowning shall not be visible. See Figure D.23.
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D.1.4.3.3 Eye visibility

0

a) Compliant portrait b) Smiling subject c) Subject smilingwit]
closed ny.))u

o
Figure D.23 — Expression examples /\

houth is considered to be closed if the distance A between the r borders of the |
ben feature points 2.2 and 2.3) is less than 50 % of the t ess of the lower lip
ben the feature points 2.3 and 8.2). See Figure D.24.

S
\
(s)\

\\C)
. gﬁure D.24 — Definition of a closed mouth

OQ‘

5:2019(E)

ps (distance
B (distance

ing iris colour,

individually
5 preventing
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Any lighting

identification becomes difficult. Lighting artefacts shall not be larger t}@

If there are U

not be incregsed by moving the head forward. «

Examples of

The eye visibility zone (EVZ) is defined as the covering re gle having a distance V of at least 5
y part of the visible eye ball. Figure D.26 1ng.11? es the distance V of the covering rectpngle
te

the IED to ar
to the visiblg

a) Compliant portrait b) Unnaturally wide c) Eyes not fully opened (19
opened eyes (O

«@b‘

Figure D.25 — Eye visibility examples

artefacts present on the region of the eyes shall not obglge’ eye details such

nacceptable reflections, the illumination should be reloca@?> ppropriately. The pitch

setups preventing or at least reducing lighting artchts are given in E.1.

parts of the eye ball. The EVZ shall be co ly visible and unobscured.

\<</ Figure D.26 — Illustration of the EVZ

that

% of the area of thg iris.

shall

% of

Contact lenses changing the appearance of the iris including the size and the shape shall not be worn.

The pattern

of the lens shall not exceed the limbus.

D.1.4.3.4 Accessories: Glasses

If glasses are permitted by the issuer, subjects may wear glasses during image capture if they typically
do so. Glasses other than those worn due to ametropia shall not be worn. Reading glasses shall not be
worn during image capture. The lens area of glasses shall be made of fully transparent material. Tinted
glasses, sunglasses, and glasses with polarization filters shall not be worn. An exception applies when
the subject asserts a medical reason to retain glasses which are not fully transparent. If glasses are
worn that tint automatically under illumination, they shall be photographed without tint by tuning the
direct illumination or background lighting. In cases where the tint cannot be reduced the glasses shall
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be removed or the subject should be asked to use other glasses. See Figure D.27. A circled yellow "P" in
the Figure indicates compliance depending on the acceptance policy of the issuer.

ame|crossing

a) Compliance b) Strong reflections ¢) Glasses worn ,\Q)b‘d] Fr
the ¢yes

depends on on glasses onthe head O,
issuer policy C)(b

e) Compliance f glasses g) Frames partially h) Frameg partially
depends on - O covering the EVZ covering/the EVZ
issuer policy C)\\

Oﬁ%gure D.27 — Examples for compliance of glasses

O

Any lighting a ts present on the region of the glasses shall not obscure eye detalls such that
identjficatio omes difficult. Glasses may be repositioned to eliminate lighting artefacts, but frames
shallhot o re eye details. The pitch shall not be increased by moving the head forward

Rims|and/frames of glasses shall not obscure the eyes as well as the EVZ. The irises of bo h eyes shall
be visibte | ' e ke of the IED
(typically 3-4 mm) A subject wearlng heav1er frames should be asked to use other glasses or to remove
their glasses.

D.1.4.3.5 Accessories: Head coverings

The region of the face, from the crown to the base of the chin, and from ear-to-ear, shall be clearly visible.
Special care shall be taken in cases when veils, scarves or head covering cannot be removed for religious
reasons to ensure these coverings do not obscure any face features and do not generate shadow. Head
coverings shall not be accepted except in circumstances specifically approved by the issuing state of
the MRTD. Such circumstances may be religious, medical or cultural. If head coverings are allowed,
they shall be firm fitting and of a plain uniform colour with no pattern and no visible perforations and
the region between hair lines, both forwards of the ears and chin including cheeks, mouth, eyes, and
eyebrows shall be visible without any distortion or shadows. For examples, see Figure D.28.
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The elliptically shaped region between the following face feature points as defined in ISO/IEC 14496-2
shall be visible without any intensive shadows:

— 2.1: Bottom of the chin,

— 10.9: Upper contact point between left ear and face,

— 10.10: Upper contact point between right ear and face, and

— 11.1: Middle border between hair and forehead.

An issuer may or may not require that the ears are visible. The capture process should minimize

shadows an
coverings. S¢

f) Compliance depends b) Compliance depends c) Face not completely

obscuratiomr of features i theface Tegion—This mright mvolve adjustmmentof they head

be Figure D.28.

on issuer policy on issuer, policy visible

d)'Non-uniform e) Low background f) Low background
head covering contrast contrast
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Q
g) Compliance depends h) Visible perforation i) Non-lqﬂ(ihous
on issuer policy heg)”;()vering

Figure D.28 — Head covering examples(bQ)

O
N4

D.1.4{.3.6 Accessories: Face ornamentation O

Face lornamentation which obscures the face shall not be%p}esent. Concerning face orpaments not
obscyring the face, the issuer may use its discretion a té-the extent to which face ornaments may
appear in the face portrait. In any case, only permane worn face ornaments may appear in the face

portrfait. See Figure D.29.

N

ompliant face b) Compliant face c) Compliant face
ornamentation ornamentation ornamentation

O
D
&S

Figure D.29 — Face ornamentation examples

D.1.4.3.7 Style: Make-up, hair style

People usually try to look better than normal in an ID photo. In some extreme cases an excessive use
of make-up affects computerized as well as human face recognition capabilities. Therefore, the subject
should only wear typical every day make-up.

There shall be no dirt visible on the face in a captured face portrait. It should be considered that
dermatological problems could cause skin properties that look like dirt. The hair of the subject shall not
cover any part of the eyes. The hair should not cover any part of the EVZ. See Figure D.30. Eye patches
shall not be worn unless required for a medical reason.
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a) Comp
por

D.1.4.4 Fag

The head sh
points are dg

The image W
H is defined
the right eys

The centre d
M shall be b
shall be bety
(almost vert

iant face b) Hairs and glasses c) Hair partly d) Hairpartly

frait close to the EVZ covering the EVZ covering the EV
Figure D.30 — Hair style examples

‘e portrait dimensions and head location

hll be centred in the final face portrait as described in thisyclause. The referenced fe
fined in ISO/IEC 14496-2. See Figure 9, Figure D.32, and Table D.8.

idth A to image height B aspect ratio should be betweéen 74 % and 80 %. The imaginar
as the (almost horizontal) line through the eyeCentres of the left (feature point 12.1
(feature point 12.2).

f H is the face midpoint M. The horizontaldistance M, between the left image bordg
ptween 45 % and 55 % of A. The verticaldistance M, between the top image border 3
veen 30 % and 50 % of B. The mouth-gentre (feature point 2.3) and M define the imag
cal) line V. Note, that V and H are not necessarily perpendicular.

The head w

each imaginary line is drawn between the upper and lower lobes of each ear (feature points 10.2
for the right and 10.1/10.5 for the leftear). The W to A ratio shall be between 50 % and 75 %
constraint i§ more important than,including the entire hairline in the photograph for subjects
large hair vglume.

The head lepgth L is defined/as the distance between the base of the chin (feature point 2.1) an
crown (featlire point 11%4) measured on the imaginary line V. If these feature points are not e}
located at V,|the vertieal projection of them to V shall be used. The L to B ratio shall be between

and 90 %.

Often, the lofcation of crown, chin or ears cannot be determined precisely. In such a case, a good

dth W is defined as the distahce between the two imaginary lines parallel to the |

Z

ature

y line
) and

r and
nd M
inary

ne V;
10.6
This
with

d the
ractly
60 %

buess

shall be made-

For examples see Figure D.31.
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-“"*:‘T‘:
N
a)] Compliant face b) Invisible crown ¢) Invisible chin d) Iny&ble crown and
portrait b‘fo <" chin
Figure D.31 — Face portrait dimensions and head locat@ examples
Table D.8 — Geometric face portrait req’s\ ements
—
Terim Description \% Requirgment

A Image width 6\ i
B Image height X 74 % < A/B < $0 %
H Line through the centres of the left (feature po@YZ.l) and the right eye

(feature point 12.2) \\
M Face centre (midpoint of H) o
M, Distance from the left side of the imag\‘@‘llV[ 45% <M, /AE55%
M, Distance from the top of the imager;‘&\/l 30% <M, /BE50%
\ Line through mouth centre (feath}‘élpoint 2.3)and M
w Head width: Distance betwebghe two imaginary lines parallel to the line |50 % < W/A <[75 %

V; eachimaginary line is n between the upper and lower lobes of each

ear (feature points 10- .6 for the right and 10.1/10.5 for the left ear)
L Head length: Dist ncg\getween the base of the chin (feature point 2.1) and |60 % < L/B <90 %

the crown (feature'point 11.4) measured on the imaginary line V, if these

feature poin not exactly located at V, the vertical projection of them

to V shall be.used

S

NOTE Bot /1IEC 19794-5:2005 (edition 1) and ISO/IEC 19794-5:2011 (edition 2) comply with Table D.8
geometric rg ments for Full Frontal image type and Token Face image type.
Figun shows a typical example of a face portrait. In Figure D.32 a) the intersectiop of the two
recta s marks the region where the centre point M shall be located. In Figure D.32 b] the smaller

rectangle in the face portrait shall be completely included in the head; the head itself shall be completely
included in the larger rectangle. Note that the locations of these two rectangles do not depend on the
location of M, the rectangles can be moved freely and independently from each other as long as they
stay parallel to the borders of the image. Figure D.33 gives samples where the faces do not fit into the
larger rectangle or do not fill the smaller rectangle.
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055A
0,45A

N
A 2

A4

0,5A

0,3B

0,58

‘ &)
y s
a) True location and b) Minimal (mner rectangle) and
allowed region maximal 51 uter rectangle) of W and L
for the centre point M endmg onAandB

Figure D.32 — Sample face portraits with the fes\vbectlve minimal and maximal head

dlmel}g\ens
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Q
) Face too large and doesn't fit into the Qb) Face too small and does not
larger rectangle Q the entire smaller rectang
N\
Figure D.33 — Sample face portraits not&mplying with minimal and maxima
ensions
$’\.
)
D.1.45 Children B
xO
D.1.4.5.1 General .\(\}‘

This

taker
woul
belov

D.1.4.5.2 C@Fen below one year

Devid

ISO/IEC 39794

-5:2019(E)

subclause specifies addqt{onal guidance for capturing face portraits of children. Ca
to capture such images according to the specifications; however, sometimes this is ng

l cause huge dis¢omifort. Therefore, some requirements may be relaxed for children
. See Figure f%é&, Figure D.35 and Figure D.36 for sample images.

ting from the specifications in D.1.4, babies under one year should be in an upright p

cover

le

head

re should be
t possible or
as specified

sition, but it
ired blanket

is acd

le to capture the face portrait with the baby lying on a white or plain light-colo

which conforms to the requirements in D.I.4.Z.5 and D.I.Z.2Z.9. Alternatively, the baby may be placed in
a baby seat as long as the background behind the head of the baby conforms to the requirements above
and no portions of the baby seat are visible in the face portrait.

Deviating from the specifications in D.1.4.3.3, it is not necessary that babies under one year have their
eyes open.

Hands, arms and other body parts of an assisting person used to support the positioning of the subject,
e.g., parents supporting their child, shall not be visible in the image. Shadows of these assistant parts

shall

not be visible on the face portrait or in the background.
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D.1.4.5.3 Children below six years

Deviating from the specifications in D.1.4.3.1, children aged six and under shall face the camera within
an angle of #15° in pitch, yaw, and roll. Deviating from the specifications in D.1.4.3.2, children aged
six and under do not need to have a neutral expression. For infants under the age of six, images are
acceptable as long as the infant is awake, has his or her eyes open, there are no other people or objects in
the photo and the background is uniform and face portrait meets the colour requirements in D.1.4.2.9.

D.1.4.5.4 Children below eleven years

Deviating from the spec1f1cat10ns 1n D 1. 4 4 for chlldren of up to eleven years, L/B shall be between
50 % and 90[%:- c v

a) Compljant photo b) Compliant photo d) Compliant photo

\V
c) %é%)liant photo
QO

Figure D.34 — Compli%&hild face portraits

background

Figure D.35 — Examples of additional objects visible in the image
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pt looking into the
camera

D.1.5

D.1.5.1 General

This s
show]

b) Eyes closed

b Image storage in the chip

Camera .
= =» Digital data
- —> Physical data
LIVE|
CAPTURE
- - - - -
I_OR

IMAGE FOR
DATA PAGE

c) Cap

Figure D.36 — Examples of non-compliant poses and expressions

ubclause specifies properties of the face portrait tobe electronically stored ina MRTD
s the content of D.1.5 in the MRTD production process chain.

eutral
ssion

d)\No n
expre

.Figure D.37

Scanner

IMAGE ON
PAPER

IMAGE FOR
CHIP STORAGE

Figure D.37 — Content of D.1.5 in the MRTD production process chain (boxed in red)

The requirements and recommendations given in this subclause shall ensure that the photographic
requirements given in D.1.4.2 are retained in the face portrait that is finally stored in a MRTD, with the
exception of the pixel count. The minimal requirements specified in this subclause apply to the image
finally stored in Data Group 2 as defined in ICAO Doc 9303.
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A submitted face portrait shall have been captured within the last six months before application. Face
portraits with a capture time dating back more than three months should not be accepted. Issuers
should consider the use of the metadata encoded with the digital image to assure that the photograph
is recent. See Table D.9.

D.1.5.2 D

Table D.9 — Capture time requirements and recommendations

Requirement |At most six months before application.

Criterion:
Capture time

Best practice |At most three months before application.

a format

Face portrai

Shall be

Should K

Shall be

s of a subject to be stored in the MRTD chip
stored in one of the following formats: JPEG, JPEG2000,
ave a minimum IED of 90 pixels, preferably of 120 pixels (see Table D.10);

in colour.

These specifiications provide adequate spatial sampling rate for use on thesMRTD while maintaini

adequate qu

The pixel co
images to b
might lead t
image is stoy

One of the th

The JPE
format (|

The JPE
format (|

The JPE
format (|

The coordin

hlity for human and machine face recognition purposes.

[Fable D.10 — IED requirements and recommendatiens for the chip image

Requirement IED =90 pixels

IED 2 120 pixels

Criterion:
IED

Best Practice

unt specified in D.1.4.2.4 applies to the originally captured face portrait and not t

stored in a passport. The processing.steps between capturing and passport prody
b information losses. It is therefore récommended that a higher resolution version
ed in the issuer’s repository.

ree possible encodings shall be\used:

G sequential baseline (ISQHAEC 10918-1) mode of operation and encoded in the JFI
the JPEG file format).

G-2000 Part-1 codevstream format (ISO/IEC 15444-1), lossy, and encoded in the JP
the JPEG2000 file format).

;-2000 Part-1*code stream format (ISO/IEC 15444-1), lossless, and encoded in the JH
the JPEG2000 file format).

hte, drigin shall be at the upper left given by coordinate (0,0) with positive entries fro

to right (firs

[ dimension) and top to bottom (second dimension).

g an

o the
ction

bf the

F file

2 file

2 file

m left

D.1.5.3 Property mask

The positions of the Properties element in the data structure described in this document should be set for:

glasses;

136

(medical) dark glasses;
head coverings;

left and right eye patches;

biometric absence (conditions which could impact landmark detection).
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Additionally, the Subject height element should be encoded.

D.1.5.4 Post-acquisition processing

No other post processing than:

in-plane rotation and/or;

C

ropping and/or;

down sampling and/or;

-5:2019(E)

'

|

B

G

shall
requirements given in D.1.3 and D.1.4. Any processing shall renderéskin and hair colours
enou
be m
or lo
modi

In p4
neceg
in thq

D.1.5

Fhite balance adjustment and/or;

CC colour management transformation and/or;

rocessing RAW images into the target encoding (once) and/or;
ompression as described in D.1.5.5,

be applied on the captured image to create the face portrait. Any, processing shall 1

bh to allow straightforward human identification of the MRTD  holder. The face ima
hdified locally, e.g., for removal of scars, pimples or other’skin impurities or to modi
fation of the nose, the eyes, the eyebrows or any other face landmarks. The image
fied locally by editing clothes (e.g., a turban).

rticular, any image processing targeting at baockground removal shall not be impg

MRTD production process.

.5 Compression

maintain the
realistically
bes shall not
fy the shape
shall not be

lemented. If

sary, the MRTD issuing authority may remove-or alter the background in the printed image later

Captured face portraits of a subject should not sacrifice image quality by overly compressing the image.

For nj
compression should be retained{The JPEG compression ratio shall not exceed 15:1.

EXAM
the ch

readi

The

resul
magr
view

Loss

L

aximum effect in human and automated face recognition, the raw image or an image

PLE In many cases; such images have a size of at least 12 kBytes for JPEG and JPEG2000
ip of an electronic MRTD. The upper limit is defined by the available storage space available o
g time requirements.

age usedfor‘the printing process on the MRTD and for storage in the chip wil
s if not compressed beyond a ratio creating visible artefacts on the image when vievy
ification.# where a single pixel in an image file is displayed by a single pixel on 3
ng device. This allows for electronic judging of whether an image is overly compresse

with limited

for storage in
h the chip and

give better
red at 100 %
i monitor or
d.

f compressions can only be applied once per each of the fn]lnwing steps:

— one initial compression by the camera itself,

— one compression done by the photographer or citizen, and

— one compression done by the issuer.

JPEG 2000 enables compressing to a target file size. If using JPEG compression must be done iteratively
to the target file size while reverting back to the original image rather than successive compressions.
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D.2 General purpose face image

D.2.1 General

This annex describes a profiled face image that meets minimal requirements to acquire an image for
general face recognition usage.

One of the following encodings shall be used:

— The]JPEG sequential baseline (ISO/IEC 10918-1) mode of operation and encoded in the JFIF file format
(the JPEG file format)

— The JPEG-2000 Part-1 code stream format (ISO/IEC 15444-1), lossy or lossless, and encoded\|n the
JP2 file flormat (the JPEG2000 file format)

— The PN specification (ISO/IEC 15948). PNG shall not be used in its interlaced mode-and npt for
images hat have been JPEG compressed before.

included in the record format if they have been accurately determined, thereby-providing the gption
that these pdrameters do not have to be re-determined when the image is prdcessed for face recognition
tasks. The lapdmarks should be determined by computer-automated detectioh mechanisms followed by
human validation. It is recommended to encode the following landmarks:the middle point of thq eyes
(12.1 and 12}2), the base of the nose (9.4, 9.5, and 9.15) and the upper lip of the mouth (8.4, 8.1 and 8.3).

Landmarks ghould be determined on images before compression is applied. I{andmarks sho{d be

The 2D Imagle representation block shall be present. The value oftthe 2D face image kind shall be Ggneral
purpose.

D.2.2 Image data compression requirements and recommendations
Best practic¢ on compression without a region of intérest is:

a) The compressed file size should not be smaller than 11KB on average.

b) JPEG20(0 should be preferred over JPEG)

JPEG2000 cdn be used to implement region of interest (ROI) compression, as it is a technique spefified
in the JPEGA000 standard and well\déefined for JPEG2000 software libraries. JPEG2000 ROI encpding
can be used fo achieve smaller file sizes.

The inner rggion of an image-are the pixels having X and Y coordinates with -1,5 w < X < 1,5 w and
-1,8 w <Y £|1,8 w in the €artesian coordinate system with the landmark Prn as origin, where w |s the
inter-eye digtance. The)outer region of an image consists of all pixels of the image that are not in the
inner region|of that image.

The inner region.of a face image used for comparison can be compressed to a low ratio, while the jouter
region of th¢ ithage is compressed to a higher ratio. The resulting image is smaller in size, but those
parts of the image used for comparison retain high quality while the remainder of the image maintains
their usefulness for visual inspection. A standard compliant JPEG2000 decoder with ROI support will
decode an ROI image regardless of the location of ROI regions.

The use of region of interest compression for situations where computer alignment is performed
without human verification is not recommended. It is important to note that additional compression
can be achieved by defining inner and outer regions that are based on the face area.

When derived from a 300 dpi image, an inner region can be defined as including the entire face from
crown to chin and ear to ear. Best practice indicates that a compression ratio of 60:1 using JPEG2000
preserves comparison performance. If a 50:1 ratio is used for the inner region, 200:1 can be used on
the outer region with an acceptable level of degradation for visual inspection purposes. For a colour,
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300 dpi, 35 mm x 45 mm JPEG2000 image (413 pixels x 531 pixels, 658 KB uncompressed), with a

240 pixels x 320 pixels (230,4 KB) inner region, the sizes after compression are:

200:1 outer region: (658 KB - 230,4 KB)/200 = 2,14 KB;

50:1 inner region: (230,4 KB)/50 = 4,61 KB;

total file size: 2,14 KB + 4,61 KB = 6,75 KB. File size reduction: ~40 %.
D.2.3 Scene requirements and recommendations

Paoce

D.2.3-%

T OJ3C

Pose s known to strongly affect performance of automated face recognition systems-Thu
pose |shall be used. Rotation of the head shall be less than +5° from frontal in, pitch a
variafions that lead to an in-plane rotation of the head can be more easily compé¢nsated bj
face 1lecognition systems. Therefore, the rotation of the head shall be less tham#8° from fr

The Hest practice is that the rotation of the head should be less than +5° fram frontal in eve
roll, pitch and yaw. The optimum height of the camera is at the subject/s eye-level. Heigh
can bie done by either using a height-adjustable stool or adjusting the‘ttipod’s height. The st
be inptructed to look directly at the camera and to keep his or heryhead erect and shouldg
the camera.

D.2.32 Expression

Expression is known to strongly affect the performance of automated face recognition 4
recortnmended that the Expression element is present.

The dxpression should be neutral (non-smiling)“vith both eyes open normally (i.e. not wid
closed (mouth is closed if the distance between landmark 2.2 and 2.3 is less than
distapce of landmark 2.3 and 8.2). Every-effort should be made to have the supplied imag
with [this specification. A smile with clased or open jaw, raised eyebrows, eyes looking ay
cameyra, squinting or frowning are néb recommended.

D.2.3.3 Shoulders

Shoulders shall be square.on to the camera. Portrait style photographs where the subje
over pne shoulder are notacceptable.

D.2.314 Backgrounds

The gpecification of a certain background is not normative for the creation of general |
images. A consideration of the background is important for computer-based face recogni

5, the frontal
d yaw. Pose
y automated
ntal in roll.

ry direction,
[ adjustment
ibject should
rs square to

ystems. It is

e-open), and
50 % of the
es to comply
vay from the

ct is looking

purpose face
tion because

the fjrst_step in the computer face recognition process is the segmentation of the che from the

backgroumnd:

D.2.3.5 Subject and scene lighting

Lighting shall be equally distributed on the face. There shall be no significant direction of the light
from the point of view of the photographer. The ratio between the median intensity on a square region
centred around Landmarks 5.3 and 5.4 with side length 20 % of the inter-eye distance shall be between
0,5and 2,0.

D.2.3.6 Hot spots, specular reflections, and other lighting artefacts

Hot spots (i. e., bright regions that results from light shining directly on the face) shall be absent. These
artefacts typically occur when a high intensity focused light source is used for illumination. Diffused
lighting, multiple balanced sources or other lighting methods shall be used.
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There shall be no lighting artefacts or flash reflections on glasses. Lighting artefacts covering any
region of the eyes shall not be present. This applies to any region in the polygon between landmarks
3.8,3.2,3.12 and 3.4 for the right eye and between landmarks 3.11, 3.1, 3.7 and 3.3 for the left eye.

D.2.3.7 Eye visibility and eye glasses

The eye pupils and irises shall be visible. There should be no shadows in the eye-sockets due to the
brow. In cases where pupils or irises are not visible the pupil or iris not visible element in the Properties
element shall be true.

Eye patches shall not be worn. An exception applies when the subject asserts a need to retain the patch
(e.g., amedi i i i erties

element shail be true.

Hair should
3.8, 3.12 for
points that n

If the subjec
when their p

Glasses shot
opaque glass
asserts a m
Properties e

If glasses ar
tint by tuni
reduced, the
In cases whe
recommendsé

The frames
eye distance
enclosed by
left eye, as W
are not visib

Lighting art
camera to 4f

D.2.3.8 He

In cases whg
be true.

hot cover any part of the eyes. It is recommended that hair should not cover landmark
the right eye and Landmarks 3.1, 3.7 and 3.11 for the left eye, as well as region above
heasures 5 % of inter-eye distance.

t normally wears glasses, they may wear glasses if permitted for the intended applic
hotograph is taken.

ld be clear and transparent. This requirement is intended-to ‘exclude dark or othe
es. Tinted glasses or sunglasses shall not be worn. An exCeption applies when the st
bdical reason to retain tinted glasses; in these cases; the dark glasses element i
ement shall be true.

ng the direct illumination or background lighting. In cases where the tint cann
glasses shall be removed unless the subjectasserts a medical reason to retain the gl
bre tinted glasses are worn, the specification of dark glasses in the Properties elem
ed.

f glasses shall not obscure the eyes~The frames shall not be thicker than 5 % of the
Rims of glasses are covering part of the eye if any part of rims covers any part of thg
andmarks 3.2, 3.4, 3.8 and 3.12for the right eye and landmarks 3.1, 3.3, 3.7 and 3.11 f
ell as region around these.points that measures 5 % of inter-eye distance. If rims of gl
le or are completely trafisparent, it is assumed that they do not cover any part of the ¢

pfacts can typically=be avoided by increasing the angle between the lighting, subjed
° or more.

ad coverings

re headwCoverings are present the head coverings element in the Properties element]

s 3.2,
these

ation

rwise
Ibject
n the

e worn that tint automatically under illuminationythey should be photographed without

pt be
hSses.
ent is

nter-
area
br the
asses

ye.
t and

shall

Head coveri

gs and shadows should be absent. An exception applies to cases In which a subject C

nnot

remove a headdress, veil or scarf (e.g, for religious reasons). In such cases the capture process should
minimize shadows and obscuration of the face features in the face region. This might involve adjustment

of the head c

overings.

D.2.4 Photographic requirements and recommendations

D.2.4.1 Purpose

Rather than impose a particular hardware and lighting capture system, this subclause specifies the
desired output image properties. The requirements and recommendations apply to film as well as to
digital photography.

140
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This subclause describes the minimum relative dimensions of the full image with respect to the face.
The requirements can be met by images taken in both face portrait and landscape mode, and Figure 9
shows a face portrait image and head outline to display lines H and V and dimensions A, B, W, and
L which are referenced in the subclauses below. In addition to the requirements in D.2.4.2 through

D.2.4.14, the face shall be entirely visible from crown to chin and ear to ear in the image.

NOTE
requirements on the minimum head size.

D.2.4.2 Contrast and saturation

1

For digital images the requirements related to the minimum inter-eye distance impose further

For e
i.e, b
the f4

L. ral £ oles +lo 4 La £la L £l Jdaots H 4 i Lallls
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ping of reasonable contrast. In this sense, there will be no saturation (over or under
ce.

I

The d
are 7

olour saturation of a 24-bit colour image should be such that after conversion to gre
bits of intensity variation in the face region of the image.

D.2.4.3 Focus and depth of field

The 9
this 1

ubject’s captured image shall always be in focus from nose to edrs and chin to croy
hay result in the background behind the subject being out of focus, this is not a proble

All inpages shall have sufficient depth of focus to maintain visibility of all of the subject’s
greatier than one milimetre in size (at the face) at time of capture. This is considered accc
e.g., the individual millimetre markings of rulers placed on the subject’s nose and ear facin
can be seen simultaneously in a captured test image.

In a typical photographic situation, for optimurh-quality of the captured face, the f-stoj
should be set at two (or more) f-stops below. th€ maximum aperture opening when possi
enough depth of field.

If the
imag

camera lacks auto focus all subjec¢tpositions will need to be maintained in a define
b captures.

D.2.4.4 Greyscale density

The d
least
crow
digiti
lightd

lynamic range of the image should have at least 7 bits of intensity variation (span

128 unique values)in the face region of the image. The face region is defined as the
h to chin and from the left ear to the right ear. This recommendation may require c
zer or scanner -settings to be changed on an individual basis when the skin tone i
r or darkeér'than the average (present) population.

early visible,
PXposure) on

yscale, there

bn. Although
m.

face features
mplished, if,
b the camera

b of the lens
ble to obtain

l area for all

h range of at
region from
hmera, video
5 excessively

es. The li

balance of image capture devic

ghtin

bct the white

g shall produce a face image with natural looking flesh

tones when viewed in typical examination environments. Images showing a red eye effect, i.e., the
common appearance of red eyes on photographs taken with a photographic flash when the flash is too
close to the lens, are not acceptable. The iris and the iris colour shall be visible.

Greyscale photographs should be produced from common incandescent light sources. Colour
photographs should use colour-balancing techniques such as using high colour-temperature flash with
standard film or tungsten-balanced film with incandescent lighting.

D.2.4.6 Colour or greyscale enhancement
A process that overexposes or under-develops a colour or greyscale image for purposes of beauty

enhancement or artistic pleasure is not allowed. The full spectrum shall be represented on the face
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image where appropriate. Teeth and whites of eyes shall be clearly light or white (when appropriate)

and dark hai

r or features (when appropriate) shall be clearly dark.

D.2.4.7 Colour calibration

Colour calibration using an 18 % grey background or other method (such as white balancing) is
recommended.

D.2.4.8 Radial distortion of the camera lens

The fish eye effect associated with wide angle lenses which can result in the subject appearing to have

an unusually

While some
not be noticq

large nose in the image shall not be present.

Histortion is almost always present during face portrait photography, the distortion s
able by human examination.

D.2.4.9 Haorizontally centred face

The approxi

line V (usually the symmetry axis of the face). Furthermore, the imaginarydine H is defined as th|

through the
centre of the

D.2.4.10 Ve

The Y-coord
allowed for ¢
(i. e., the cen
The origin O

face. The X-coordinate M, of M shall be between 45 % and:55'% of the image width.

tical position of the face

nate M of M shall be between 30 % and 50 %(pfthe image height. A single except
hildren under the age of 11 years, in which case the higher limit shall be modified to

of the coordinate system is defined to he.ift the upper left corner of the image.

D.2.4.11 Width of the image

To ensure th
image width|

D.2.4.12 He|

In order to

specified by
ISO/IEC 144
the image B.
limit shall bg

at the entire face is visible in.the image, the IED shall be between 25 % and 37,5 %
A.

ight of the image

assure that the éntire face is visible in the image, the minimum image height sh

requiring that the eye-to-mouth distance (segment between M and (feature point 2.3

D6-2:2004, Annex C) of the image shall be between 20 % and 30 % of the vertical hei

A single exCeption is allowed for children under the age of 11 years, in which case the
modijfied’'to 15 %.

D.2.4.13 Impgeaspect ratio

mate horizontal midpoints of the mouth and of the bridge of the nese‘define the imag

centres of the left and the right eye. The intersection of V and\Hdefines the point M :

tre point of the head is allowed to be lower<n’"the image for children under the age d

hould

inary
e line
1s the

jon is
60 %
f11).

bf the

1]l be
from
bht of
ower

The (image width: image height) aspect ratio should be between 1:1,25 and 1:1,34.

D.2.4.14 Summary of photographic requirements

Table D.11 below summarizes the photographic requirements for general purpose face images.

Table D.11 — Summary of photographic requirements for general purpose face images

Clause Definition Requirements
D.2.4.1 General requirement Head entirely visible in the image
D.2.49 Horizontal position of the face 045A<M,<0,55A
D.2.4.10 Vertical position of the face 0,3B< My <0,5B
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Clause Definition Requirements
D.2.4.10 Vertical position of the face (children below 11) 03B<M,<0,68B
D.2.4.11 Width of head 0,25A<IED<0,375A
D.2.4.12 Length of head 0,2B<EMD<0,3B
D.2.4.12 Length of head (children below 11) 0,15B<EMD<0,3B

D.2.5 Digital requirements and recommendations

D.2.

Digit
ratio
pixel

The ¢

.1 Geometry

hl cameras and scanners used to capture face images shall produce images with a
of 1:1. That is, the number of pixels per inch in the vertical dimension shall.équal tH
5 per inch in the horizontal direction.

rigin of coordinates shall be at the upper left given by coordinate (0,0), with positive

left t¢ right (first dimension) and top to bottom (second dimension).

D.2.5
Gene

a) 72

owl

b)

—_ 0

c)

w o =<

Inter
abser

D.2.5

Dedid
imag

D.2.5

For a

.2 Colour profile

ral purpose face images shall be represented as one of the\fellowing:

ed, Green, and Blue components.

-bit monochrome colour space where for, every pixel, (8) bits will be used to r
hminance component.

UV422 colour space where twice as many bits are dedicated to luminance as to ead
olour components. YUV422 images>typically contain two 8-bit Y samples along w
ample of each of U and V in every-four bytes.

aced video frames are not allowed for the general purpose face image kind. All interld
1t (not removed, but absent).

.3 Use of near infrared cameras

ated near-infrdared cameras shall not be used for acquisition of image of the general
e kind.

.4 Pixelcount

h image for optimal human examination and permanent storage, the head width sha

pixel aspect
e number of

entries from

4-bit RGB colour space where for every pixel, eight (8) bits will be used to represenit each of the

epresent the

h of the two
th one 8-bit

cing shall be

burpose face

1l be at least

180

ivalc oF YCII{TI’II‘I 90 nivalc Fvnrr\ ava caontra to ava cantra

D.2.5
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.5 Post acquisition processing

No other post processing than in-plane rotation and/or cropping and/or down sampling and/or multiple
compressions shall be applied to derive a general purpose face image from a captured image. Multiple
(i.e., repeated) compressions should be avoided when generating general purpose face images.
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D.3 3D Textured face image

D.3.1 General

This annex contains the description of an application profile for a 3D textured face image that meets
the requirements of this document to acquire an image for 3D face recognition.

The purpose of the 3D textured application profile is to encode the shape and the texture of the face
(see Figure D.38) with high precision. For some use cases, the texture of the face is optional. By an
optical backward projection of the 3D presentation to a virtual camera with defined lighting, similar
image quality of the skin rendering compared to a 2D representation data with different viewing angles
should be oTained.

The 3D shape representation block shall be present. The value of the 3D face image kind, shall be
textured facg image 3D.

The 3D representation data element shall contain only the vertex representation,that means range
image and 3D point map shall not be used.

Vertex XYZ + Triangle

E
o £
Representation ?“"“
e

Data

I 3d textured image Yhcoding
"" representation

3D acquisition
system

Texture
Map
Data

Subject

Figure D.38 — Example of a 3D textured image representation data which is composed of the 3D
data representation (a list of triangles-consisting of 3 vertices) and a Texture map data

Each vertex pf the 3D representation-data has a 2D UV spatial reference to the Texture data. Th¢ data
defined by the textured vertex represéntation is encoded in two different data structures:

— The mandatory 3D representation data for the shape of the face, where the 3D representatior data
is defindd by a set of:

a) a Vertex blockdefined by the 3D coordinates X, Y, and Z and by the spatial coordinates U and V
whith refer to,the Texture map, and

b) a Vertex(tyiangle data block referring to the ordered list of vertices.

—  The optisnatFesturemandatator the texture mace ofthe face where sne ofthe wing-pessible
encodings for the texture map data (which is a 2D image) shall be used:

a) JPEG sequential baseline (ISO/IEC 10918-1) mode of operation and encoded in the JFIF
file format (the JPEG file format),

b) JPEG-2000 Part-1 code stream format (ISO/IEC 15444-1), lossy or lossless, and encoded in the
JP2 file format (the JPEG2000 file format), or

c) PNG specification (ISO/IEC 15948). PNG shall not be used in its interlaced mode and not for
images that have been JPEG compressed before.

The formats unknown and other shall not be used. The specification of the Texture map image is stored
inside of the image header, i.e., the image width, image height, channel numbers, number of bits per
channel and ICC profile.
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Landmarks shall be defined with 3D coordinates.

-5:2019(E)

Landmarks should be determined on images before compression is applied. Landmarks should be
included in the record format if they have been accurately determined, thereby providing the option
that these parameters do not have to be re-determined when the image is processed for face recognition
tasks. The landmarks may be determined by computer-automated detection mechanisms. If necessary,
a human validation can be applied in such case. It is recommended to add the following landmarks to
the encoding of a 3D image:

the eye centres (12.1 and 12.2),
the base of the nose (9.4, 9.5, and 9.15), and

the upper lip of the mouth (8.4, 8.1 and 8.3).

D.3.2 Image data compression requirements and recommendations

Best practice on compression without region of interest is:

a) The compressed file size should not be smaller than 100 KB on average.
b) JPEG2000 should be preferred over JPEG.
NOTH For the Textured 3D representation, the texture map data-refer only to the face textui

and not, e.g., to the background or the shoulders. As a consequence, there is no significant gd
implement region of interest (ROI) compression of JPEG2000.

D.3.3 Scene requirements and recommendations

D.3.3.1 Pose of the 3D representation

Pose |is known to strongly affect performance of automated face recognition systems. H
sensipility is less important for 3D representation which can be rotated without losing
afterjacquisition.

For t

positjon, and on the 3D acquisition system geometry apply:

Subject position:

The pose of the subject shall be with the head in the rest position. The eyes shall be loo
fprward according to the horizontal axis. The with shoulder position shall be perpend
gaze axis.
R

otatienof the head shall be less than +5° in pitch, yaw and roll.

e description
in to use the

owever, this
information

he pose of the Textures 3D face image representation the following requirements on the subject

King straight
icular to the

(V)]

Dftquisition system geometry:

The optical axis of the 3D acquisition system shall be horizontal, at the same height of the eye
subject, and perpendicular to the support line passing by the two eyes. Height adjustment may be
done by either using a height-adjustable stool or by adjusting the acquisition system height.

The subject should be instructed to orient his or her gaze paralleled to the optical axis via a visible
sign. The subject should be instructed to keep his or her head erect and shoulders square to the 3D

acquisition system.

The subject shall not move during the acquisition. In particular, no instruction shall request a

subject movement during capturing.
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D.3.3.2 Expression

Expression is known to strongly affect the performance of automated face recognition systems. It is
recommended that the Expression element is present.

The expression should be neutral (non-smiling) with both eyes open normally (i.e., not wide-open), and
mouth closed (the mouth is closed if the distance between landmarks 2.2 and 2.3 is less than 50 % of
the distance of landmarks 2.3 and 8.2.) Every effort should be made supply images complying with this
specification. To smile with closed or open jaw is not recommended, neither are raised eyebrows, eyes
looking away from camera, squinting or frowning.

D.3.3.3 Shopulders

Shoulders shall be square on to the camera. Portrait style photographs where the, subject is lopking
over one shgulder are not acceptable.

D.3.3.4 Bagkground

The backgro e able

to differenti

und shall not be stored inside the 3D vertex encoding. A 3D7acquisition system shall b

hte the background from the face, based on the depth data along the Z axis.
The minimal distance between face and background should be400 mm.
The colour of the background should be uniform and should.have a contrast to skin and hairs.

NOTE So
far behind thg

e configurations of the background can improye the segmentation of the head such as backgfound

subject, very dark or very light background;and appropriately coloured background.

Reflexion on

D.3.3.5 Su

Lighting sh
the light fro
region centr

the face caused by the background@hould not affect the texture rendering of the face

bject and scene lighting

| be equally distributed on the skin of the face. There shall be no significant direct
the point of view, of the subject. The ratio between the median intensity on a s
ed around landmagrks' 5.3 and 5.4 with side length 20 % of the inter-eye distance sh

skin.

on of
juare
hll be

between 0,5(and 2,0.

reate
ment

Lighting cannot be perfeetly uniform and diffuse on the face during acquisition. In order to not g
face texturefinconstancy by a head movement during the 3D face image acquisition, any head movg
should be avpided.

In case of pa
the subject i

[térn projection during the acqu151t10n the pr0]ected patterns should not be perceival

PP PR PN 2P0 SR 2N 2T L L] 2T AN 2 DPSNP-T T 2 P-VY SR IR Pa=Pat PG 21
TI'Uructl tu IIUL l.l\'l Lul UdalC LIIcC DMUJ\,\’L \,Al.ll COOIVUIL.

ble by

For RGB acquisition, the sensor of the camera shall capture the entire visible wavelength, basically the
wavelength between 400 nm and 700 nm. This allows correct rendering of the natural colours as seen
by humans. Unnaturally coloured lighting, i. e., yellow, red, etc., shall not be used. Care should be taken
to adjust the white balance. A high colour rendering index is recommended for illumination.

[llumination shall not cause any red eye effect visible in the eyes and should not cause other lighting
artefacts such as spots from a ring flash reducing the visibility of the eyes.

The enrolment should be made in a controlled scene; the image should be captured with high signal-to-
noise ratio. Noise is not information contained in the original scene but is created by the electronics due
to a too high level of amplification. ISO sensitivity settings at values of ISO 100 and ISO 200 typically
reduce noise; for high-quality cameras ISO 400 and ISO 800 may also be used. Noise can be minimized
by correct exposure at a low ISO setting.
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D.3.3.6 Hot spots and specular reflections

Hot spots (i.e., bright regions that result from light shining directly on the face) shall be absent. These
artefacts typically occur when a high intensity focused light source is used for illumination. Diffused
lighting, multiple balanced sources or other lighting methods shall be used.

A single bare point shaped light source like a flash mounted on the 3D acquisition system is not
acceptable for imaging. Instead, the illumination should be accomplished using other methods that
meet the requirements specified in this clause.

D.3.3.7 Eye glasses

Enrollees shall not wear eye glasses during acquisition. Enrolment systems shall prdyide a smart
user [nterface for enrollees who usually wear glasses considering their temporarily reduced reading
capabilities.

NOTH Eye glasses interfere with the 3D sensor with respect to several aspects.;Ehéy hide sonje parts of the
face. The lens might not be completely transparent for the capturing illuminatiod leading to potentially wrong
volunje determination. The light direction emitted or captured by the 3D system acquisition is [perturbed by
the lepses.

An exception applies when the subject asserts a medical reason to.réetdin the glasses; in thegse cases, the
dark glasses element in the Properties element shall be set to true,even if the glasses are not dark.

D.3.3.8 Shadows in eye-sockets

Ther¢ should be no shadows in the eye-sockets caused'by the eyebrows. The iris and pup|l of the eyes
should be visible.

NOTE This recommendation is intended to exclude images in which the eyes are closed (e.g. during a blink)
or halff closed.

D.3.3.9 Head coverings

In cagses where head coverings are present the head coverings element in the Properties block shall be
set tq true.

Head|coverings and shadows caused by head coverings should be absent. An exception applies to cases
in which a subject cannotremove a headdress, veil or scarf (e.g., for religious reasons). In s{tch cases the
captyre process should minimize shadows and obscuration of the face features in the face{region. This
mighf involve adjustment of the head coverings.

D.3.3.10 Visibility of pupils and irises

In cagesswhere pupils or irises are not visible the pupil or iris not visible element in the Properties block
shall pesét to true.

D.3.3.11 Lighting artefacts

There shall be no lighting artefacts visible on the skin of the face.

D.3.3.12 Eye patches
Eye patches shall not be worn. An exception applies when the subject asserts a need to retain the patch

(e.g., for amedical reason); in this case, the left eye patch or the right eye patch element in the Properties
block shall be true.
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