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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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1 rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

n is drawn to the possibility that some of the elements of this document may be the subject
ht rights. ISO and IEC shall not be held responsible for identifying ahy or all such paten
Details of any patent rights identified during the development of the’decument will be in thg

Introd

Any trade name used in this document is information given for the convenience of users and does nof

constit

For an
express
World ]
URL: w

ction and/or on the ISO list of patent declarations received (see wwiw.iso.org/patents).

te an endorsement.

explanation on the voluntary nature of standards, the meaning of ISO specific terms and
ions related to conformity assessment, as well as infermation about ISO’s adherence to thg
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ww.iso.org/iso/foreword.html.
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Introduction

Palm crease biometric technologies have existed for many years. Additionally, new technologies
employing palm crease images obtained from hands are emerging or under continuous improvement as

aresult of new, state-of-the-art imaging devices for mobile applications or web services.

Currently however, palm crease biometric image information is being exchanged between the
equipment and devices from different vendors without standardized format is the problem. This is due

hmong the various vendors.

[he purpose of this document is to define a standard for the exchange of human palm crégse bi
mage information. The standard defines specific attributes, a data record format«for stor

Criteria.
[his document is intended for applications requiring the exchange of raw ler-processed palm

Compromise or a trade-off between storage and quality and can be resdlved by standardized
t enables various algorithms to identify or verify the palm crease(biometric image data tran
‘rom other image sources. Currently, available palm crease bioth€tric technologies that may
'his document for image exchange are technologies that use palm for mobile applications for

Perification or web services.

[he use of captured source images can provide interoperability among and between vendors
bn various different recognition or verification algorithms. Accordingly, data from the capturg
‘rease biometric image offers the developer more freedom in choosing or combining a com
fubsystem

n this document, Annex A contains the confermance testing methodology and Annex B cont3
KML schema. Annex C contains the XML sample program.

n partto the lack of standardized formats for information Ps(r‘h;mgp that would ensure infprnpprability

bmetric
ng and

[ransmitting palm crease biometric images and certain attributes, a sample record, and conformance

crease

biometric images. It is intended for applications not limited by the amount of storage required. It is a

format.
sferred

utilize
dentify

relying
ed palm
parison

ins the
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Information technology — Biometric data interchange
format —

Part 15:

Scope
['his document specifies an image interchange format for biometric person identification or veri

comparison of palm crease image data. It specifies a data record interchange format for

recording, and transmitting palm crease biometric information from palm(cyease imaging. It def
Contents, format, and units of measurement for the image exchange. Theformat consists of ma
hnd optional items, including scanning parameters, compressed or ungompressed image specif

2 Normative reference

[he following documents are referred to in the text\in such a way that some or all of their

indated references, the latest edition of the referenced document (including any amendments)

till images: JPEG File Interchange Format-(JFIF)

SO/IEC 14495 (all parts), Information technology — Lossless and near-lossless compression of con
fone still images: Extensions

SO/IEC 19785-1, Information technology — Common Biometric Exchange Formats Framework —
Data element specification

SO/IEC 19794-1:2011, Information technology — Biometric data interchange formats —
Framework

SO/IEC ¥9794-1:2011/Amd 1:2013, Conformance testing methodology
SO/IEE19794-1:2011/Amd 2:2015, Framework for XML encoding

fication

fechnologies that utilize human palm crease biometric images and can be uséd for the exchapge and

storing,
nes the
hdatory
cations

hnd vendor-specific information. Information compiled and formatted in accordance with this document
can be recorded on machine-readable media or may be transmitted by data communication faciflities.

content

constitutes requirements of this document. For dated references, only the edition cited applies. For

hpplies.

SO/IEC 10918 (all parts), Information technology — Digital compression and coding of continuqus-tone

SO/IEC 15444 (all parts), Information-technology — JPEG 2000 image coding system: Core coding|system

tinuous-

Part 1:

Part 1:

KM Schema Definition, W3C Recommendation, 2 May 20011

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19794-1 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/

1) http://www.w3.org/XML/Schema

© ISO/IEC 2017 - All rights reserved
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— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

palm crease biometric image
captured raw or processed image that represents physical characteristics or traits of palm crease
pattern used to recognize the identity or verify the claimed identity of an individual

4 Abbreviated terms

RGB
XML
CBEFF
BDIR
BDB
BIR

ppcm

ppi

5 Co

A biom
related

a) its
thr

b) the
dat
for

A syste
records
conforn
biomet]
to be sy

A syste
the pur
defined

Red, green, blue color model

eXtensible Markup Language

Common Biometric Exchange Formats Framework
Biometric Data Interchange Record

Biometric Data Block

Biometric Information Record

pixels per centimetre

pixels per inch

nformance

ptric data record conforms to this document if'it satisfies all of the normative requirementg
to:

data structure, data values, and the relationships between its data elements, as specified
pughout Clause 8 for the palm crease ifnage record format of this document;

relationship between its data yalues and the input biometric data from which the biometric
a record was generated, as speeified throughout Clause 8 for the palm crease image record
mat of this document.

m that produces biometric data records is conformant to this document if all biometric datg
that it outputs conferm to this document (as defined above) as claimed in the implementatior
hance statement associated with that system. A system does not need to be capable of producing
ic data records.that cover all possible aspects of this document, but only those that are claimed
pported by the.system in the implementation conformance statement (ICS).

m that uSes biometric data records is conformant to this document if it can read, and use foi
pose_intended by that system, all biometric data records that conform to this document (as
abave) as claimed in the implementation conformance statement associated with that system

A syste

m-does not need to be capable of using biometric data records that cover all possible aspect

of this document, but only those that are claimed to be supported by the system in an implementation
conformance statement (ICS).

6 Da

ta conventions

6.1 General

The for

mat specified in this document is a structural definition used to exchange palm crease image

data. In conformance with the rules described in ISO/IEC 19794-1, a palm crease image data should

be spec

ified upon the definition of the BDIR or may be wrapped in the biometric data block (BDB) of a

CBEFF compliant structure (BIR) which is specified in ISO/IEC 19785-1.

2
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6.2 Scan sequence

A raw palm crease image data conforming to this document is a two dimensional bit-mapped data that
scans an object from the upper-left corner to the lower-right corner within a region of interest of a palm
crease. This document defines the scan direction of an imaging sensor as being along the positive x-axis
and y-axis for each palm crease biometric technology, assuming the target human body is positioned
in standard pose. The standard pose is defined in 7.6. If an image is scanned in a standard pose, the

x-axis and y-axis of the object coordinate system is in parallel with the x-axis and y-axis of the

image

coordinate system. The x-direction of the image coordinate system is defined as the scan line from left

o Tigittamnd the y-direction as being from the top to the bottom of the image. The z-axis of the

PD space. Normalization process is necessary to search the features.

bpecifically defined, it shall be the pixel location of the upper-left corner oftheimage.

/ Image capture requirements

7.1 Spatial sampling rate

nformation, expected performance, and the physical:size of the area to be captured for palm

vhole hand and partial hand with curvature points.

a) Whole hand

© ISO/IEC 2017 - All rights reserved

object

foordinate system is not considered in this document because the palm crease is detected [only in

[he scan sequence shall be raster scan order; that is, image pixels are acquired along-the x-axis from
fop to bottom in the y-direction. In order to map the object coordinate system to the image codrdinate
bystem without further translation, each palm crease biometric image data may-define the x-gxis and
-axis origin which is not the pixel location of the upper-left corner of the,image. If the origip is not

mage capture requirements are dependent on factors$)such as the type of application, raw pixel

crease

extraction. This standard specifies a minimum spatial'sampling rate of 40 pixels per centimetre [ppcm).
['his value is the same as 100 pixel per inch (ppi)~Eigure 1 demonstrates two possible scanning areas:
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b) Partial hand with curvature points
N

Figure 1 — Scanning area of human hand Q/C)
\

7.2 Bit-depth g\\%

The impge shall have a dynamic range spanning at least 128 gray‘scale levels, allocating at least ong
byte (8|bits) per intensity value and providing at least 7 bits ofg | intensity information. The imagsg
may utilize two or more bytes per gray scale value instead of one:
QO

. inati 7
7.3 Illumination S

For the[capture of palm crease biometric images, kin is typically illuminated using natural ligh{
or any neans of lighting to support the capture alm crease. The angle from the light source to the
tangen{ plane of the skin’s surface is not define\.Q)

O

7.4 Plixel aspect ratio C)\

The default pixel aspect ratio is g\ If the image is not of square pixels, the aspect ratio shall be
describgd. O

O

eport structure %O )

Palm ciease biometri nologies obtain images from the palm(s). Imaging location shall be specified
data format. alm direction (left/right) shall be specified in the data format. This documen{
reserves fields f% ure development of technologies that may utilize different parts of human body.

D
7.6 Standard pose
N

Thepa 2 a-S11a ot oo eRtanaEtatn—- a eaSt-S1a X POSCa—TtotrecCtamera: [E€ ar
be straight. An example of the standard pose of a palm is shown in Figure 2. In the standard pose, the
camera’s direction is parallel to the z-axis of the palm coordinate system.

Note that palm area shall not be bent, with exception to contact-less palm print technology which allows
slight bending of the hand area.

4 © ISO/IEC 2017 - All rights reserved
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NOTE The Euclidean direction is right-handed.
Figure 2 — Standard pose and object coordinate system of palm crease biometricg

[he y-axis of a palm object is along the opposite direttion of the middle finger, while the y-axis is
perpendicular to the y-direction on the palm plane as shown in Figure 2. The z-axis shall be detdrmined
by the right-handed Euclidean coordinate system; thus, the positive direction of z-axis is away from the
maging device.

['he origin of the object’s coordinate system isdefined as the centroid of hand silhouette image.

7.7 Occlusion by opaque artifacts

bome opaque artefacts (such as rings, bandages, etc.) may occlude palm crease patterns. Using|images
ncluding occlusions should be avoided.

B Palm crease image format specification

B.1 General data’elements — Version

Table 1 — General data elements

Field Item type Valid values Mandatory/Optional
. . Major =1,
Version VersionType Minor = 0 Mandatory

This version number shall consist of major version number and minor revision number. The format
given in ISO/IEC 19794-1:2011/Amd 2:2015 shall be used. The version number of this document shall
be major version 1 and minor revision 0.

© ISO/IEC 2017 - All rights reserved 5
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8.2 Representation of specific data elements
8.2.1 Overview

Table 2 — Representation of specific data elements

Field Item type Valid values Mandatory/Optional

Capture date and time dateTime — Mandatory
Captpre device type CaptureDevicelype See Tabie 3 Mandatory
Quality block cmn:QualityType See Table 5 Mandatory
mage type ImagePartType See Table 6 Mandatory
Image width Unsigned Short >0 Mandatory
Image height Unsigned Short >0 Mandatory
Bit-depth BitDepthType 7 or 16 Mandatory

Image position and
property ImagePropertyType See Table 7 Mandatory
Imagg color_and com- ImageFormatType See Table 11 Mandatory

pression

[llumination type [lluminationType See Table 13 Mandatory
[mage baﬁliigi(l)’ﬁund defi- BackgroundType See Tabléq4 Mandatory
Horiz ntatlics);an resolu- Unsigned Short <200 Mandatory
Verticgl scan resolution Unsigned Short <200 Mandatory
Pixpl aspect ratio PicxelAspectRatioType See Table 15 Mandatory

8.2.2 |Capture date and time

The dafle and time of capture date. This field-shall be stated in coordinated universal time (UTC). The
format given in ISO/IEC 19794-1:2011/Amd 2:2015 shall be used for any absolute time values. This field
shall bd the XML built-in type “dateTime*

8.2.3 |Capture device type

The cagture device type field shall identify the product type that created the BDIR. It shall be assigned
by the fjegistered product.owner or other approved registration authority. If the capture device vendo;
field is {Unreported”, theén the capture device type identifier shall be “Unreported” also.

Table 3 — Capture device type

Eield Item type Valid values Mandatory/Optional
Device ID cmn:RegistrylDType — Mandatory
Certification cmn:RegistrylDType — Mandatory
CaptureDeviceTechnology String See Table 4 Mandatory

The capture device technology field shall be encoded in string. This field shall indicate the class of
capture device technology used to acquire the captured biometric sample. See Table 4 for the list of
possible values.

6 © ISO/IEC 2017 - All rights reserved


https://standardsiso.com/api/?name=4ae3c076878bbfea0acbdd204d191671

ISO/IEC 19794-15:2017(E)

Table 4 — Capture device technology value

Value

Unknown
NotSpecified
CCD/CMOS

8.2.4 Quality block

['he quality block format is given in ISO/IEC 19794-1:2011/Amd 2:2015.

Table 5 — cmn:QualityType

Field Item type Valid values Mandatory/Optional
Algorithm cmn:RegistryIDType — Mandatory
0 to 100,
Score cmn:QualityScoreType Mandatory
or “QualityCalculationEdiled”

B.2.4.1 Quality score

Ruality score, as defined in ISO/IEC 19794-1, shall be a gquantitative expression of the prledicted
Verification performance of the biometric sample. Valid valugs for quality score are integers betfween 0
hnd 100, where higher values indicate better quality. A value‘of “QualityCalculationFailed” is to handle a
bpecial case. An entry of “QualityCalculationFailed” shall indicate a failed attempt to calculate ajquality
score. Multiple quality scores calculated by the same algorithm (same vendor and algorithm) shall not
be present in a single representation.
B.2.4.2 Quality algorithm vendor
Ruality algorithm vendor shall be registered with IBIA or other approved registration authorjity as a
CBEFF biometric organization. A value-of “Unreported” shall indicate that the quality algorithm| vendor
s unreported.
B.2.4.3 Quality algorithm
Duality algorithm may be optionally registered with IBIA or other approved registration authprity as
h CBEFF product code. A'value of “Unreported” shall indicate that the quality algorithm is unreported.
B.2.5 Imagettype
['his field specifies various body locations where palm crease images have been captured.
Table 6 — Image Type (ImagePartType) value
Value
Undefined
Palm All
Palm Part
8.2.6 Image width and image height
These two fields specify the horizontal and vertical image size in pixels.
© ISO/IEC 2017 - All rights reserved 7
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8.2.7 Bit-depth

This field represents the number of bits per pixel in a grey scale image or the number of bits per colour
components per pixel in an RGB image. The value of this field shall either be 7 or 16.

8.2.8 Image position and property

This field is a mandatory field specifying the position, direction, and properties of the palm crease image.

Table 7 — Image Property (ImagePositionType) type

Field Item type Valid values Mandatory/Optional
Palm Direction PalmDirectionType See Table 8 Mandatary
Imaging Method ImagingMethodType See Table 9 Mandatory
Imaging Flip ImageFlipType See Table 10 Mandatory

8.2.8.1| Palm direction

This fie]d specifies the palm direction.

Table 8 — Palm Direction (PalmDirectionType) value

Value Note
HAND_UNDEF
HAND_RIGHT The rightchand is scanned.
HAND_LEFT The lefthand is scanned.

8.2.8.2| Imaging method

This field specifies the imaging method.

Table 9 — Imaging-Method (ImagingMethodType) value

Value Note
IMAGING_UNDEF
IMAGING_TRANSPARENCY The type of imaging method is transparency
imaging.
IMAGING REFLECTANCE The type of imaging method is reflectance
imaging.

8.2.8.3| Imaging flip

This field specifies if the palm crease image is flipped (or not), and if flipped in which direction.

8 © ISO/IEC 2017 - All rights reserved
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Table 10 — Imaging Flip (ImageFlipType) value

Value Note
FLIP_UNDEF
Horizontal or vertical orientation is not
FLIP_NONE changed from the one imaged from stand-

ard pose.

FLIP_HORIZONTAL

Horizontal orientation is opposite from the
one imaged from standard pose.

B.2.9

FLIP_VERTICAL

Vertical orientation is opposite from the one
imaged from standard pose.

FLIP. VERTICAL_HORIZONTAL

Horizontal and vertical orientation is oppo-
site from the one imaged from standard pose.

Image colour and compression

['his field specifies whether the image is monochrome or colour components and how the im
been compressed, if applicable.

Table 11 — Image format type

age has

Field Item type Valid values Mandatory/Opfional
Image Compression ImageCompressionType See Table 12 Mandatory
Image Color ImageColorType See Table 12 Mandatory
Table 12 — Image colour and compression (IimiageCompressionType, ImageColorType) yalue
Image compression Image colour Note
UNDEF UNDEF
The image is in raw format, with the width and height i1} pixels
specified by the raw image width and height, respectively. This
RAW MONOCHROME format has no header. Each pixel is one intensity value apd
the lowest address corresponds to the upper left corner|of the
image, in row-major order.
The image is in raw format, with the width and height in] pixels
specified by the raw image width and height, respectively. This
format has no header. Each pixel is at least three consecfitive
RAW RGB . . A
bytes, representing values of red, green, and blue intensjity.
The lowest address corresponds to the upper left corney of the
image, row-major order.
The image is monochrome and compressed using the JPEG
JEEG MONOCHROME algorithm as specified in ISO/IEC 10918 (all parts).
JPEG RGB The image is coloured and compressed using the JPEG algorithm
as specified in ISO/IEC 10918 (all parts).
PECT MONOCHROME The image i monochrome and r‘nmprpccpd using the JPEG-LS
JPEL-LS VNOLHRY algorithm as specified in ISO/IEC 14495 (all parts).
JPEC-LS RGB The image is coloured and compressed using the PEG-LS lossless
compression algorithm as specified in ISO/IEC 14495 (all parts).
The image is monochrome and compressed using the JPEG2000
JPEG2000 MONOCHROME algorithm as specified in ISO/IEC 15444 (all parts).
The image is coloured and compressed using the JPEG2000
JPEG2000 RGB algorithm as specified in ISO/IEC 15444 (all parts).
The image has more than three channels (multi-channel) and
JPEG2000 MULTIPLANE compressed using the JPEG2000 algorithm as specified in [SO/

IEC 15444 (all parts).

© ISO/IEC 2017 - All rights reserved
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8.2.10
This fie

Illumination type

Id is an informative optional field that specifies the capture device’s illumination source. The

type of illumination shall be categorized based on the wavelength of illumination source.

Table 13 — Illumination (IlluminationType) value

Value Note
ILLUM_UNDEF
ILLUM_NIR The image is captured utilizing near infrared illumination. The

wavelength range of near infrared illumination is defined,as
700 nm through 5 000 nm

ILLUM_MIR The image is captured utilizing midrange infrared illufmina-
tion. The wavelength range of midrange infrared illumination
is defined as 5 000 nm through 25 000 nm.

ILLUM_VISIBLE The image is captured utilizing illumination!

8.2.11

This fig
has bed
MONO.

Image background

|d specifies whether the background of the image has been processed’or not. If the background
n processed and set to monotone, then this field shall have the ‘value IMAGE_BACKGROUND|
Dtherwise this field shall have the value IMAGE_BACKGROUNDCUNDEEF.

Table 14 — Image background (BackgroundType) value

Value Note

IMAGE_BACKGROUND_UNDEF

The backgtound of the image has been processed and set to

IMAGE_BACKGROUND_MONO
monotofe.

8.2.12
This fie

scanre
200 ppd

8.2.13
This fid

scanre
200 ppd

8.2.14

Horizontal scan resolution

|d specifies the scan resolution inthe horizontal direction in 40 ppcm (100 ppi). If the horizonta
solution is not specified, this field shall contain the maximum resolution also be considered likg
m (500 ppi).

Vertical scan resolution

Id specifies thescan resolution in the vertical direction in 40 ppcm (100 ppi). If the vertica
solution is not&pecified, this field shall contain the maximum resolution also be considered likg
m (500 ppi):

Pixel aspect ratio

This fie

[d_specifies the pixel aspect ratio.

Table 15 — Pixel aspect ratio type

Field Item type Valid values Mandatory/Optional
AspectY Unsigned Byte — Mandatory
AspectX Unsigned Byte — Mandatory

8.3 Image data

This fie

10

ld contains the image data encoded by base64 algorithm.

© ISO/IEC 2017 - All rights reserved
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8.4 Extended data

8.4.1 Extended data block function

This clause of the palm crease representation is open to placing additional data that may be used by the
comparison system. The extended data for each palm crease representation shall immediately follow

the standard image data for that palm crease representation. More than one extended data area
present for each palm crease representation.

While the extended data area allows for inclusion of proprietary data within the image forma
hot intended to allow for alternate representations of data that can be represented in,open m
lefined in this document. The intention of this document is to provide interoperability.

B.4.2 Extended data block

Table 16 — Extended data

may be

, this is
nner as

Field Item type Valid values Mandatory/Op

ional

Segmentation Data SegmentationType See Table 17 Optional

Annotation Data AnnotationDataType Se@Table 19 Optional

Comment Data String — Optional

B.4.2.1 Segmentation data

['his extended data section provides the locationsfor each of the image segments of the individy
crease parts. Each palm crease segment shall\be defined by the number of points used to de
segment and the coordinates of each point..Thijs field shall specify the number of points or vertex
'0 enclose the segmented image. For a palm\crease segment defined by rectangle, this field shall
h value of two coordinate pairs representing the upper-left and lower-right corners of the rectaj

For a palm crease segment enclosedby an n-sided polygon, this byte shall contain “n” coordinat

Clockwise or counter clockwise. No two vertices may occupy the same location. The polyg
efined by the last subfield and the first subfield shall complete the polygon. The polygon sh|
simple, plane figure with no sides crossing and no interior holes. Each vertex of the rectangle or
thall be represented by a pair of coordinates.

Table 17 — Segmentation type

al palm
fine the
esused
contain
ngle.

e pairs.

['he order of the vertices shall be.in their consecutive order around the perimeter of the polygon, either

on side
all be a
bolygon

Field Item type Valid values Mandatory/Optional
Number of point Integer 22 Mandatory
Coordinate Pairs CoordinatePairType See Table 18 Mandatory

Table 18 — Coordinate pair type

Field Item type Valid values Mandatory/Optional
X-Coordinate Integer >0 Mandatory
Y-Coordinate Integer >0 Mandatory

8.4.2.2 Annotation data

This field is provided to contain optional information about the palm crease contained in a larger palm

crease image.

© ISO/IEC 2017 - All rights reserved
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Table 19 — Annotation value

Value
AMPUTATED_HAND
BANDAGED
OTHER

8.4.2.3 Comment data

This figld is provided to contain string information associated with the captured image or subjec
supplying the image. The comment is inputted by the individual generating the palm crease record

9 Registered format type identifiers

The registration listed in Table 20 has been made with the CBEFF Registration ‘\Authority (segq
ISO/IE( 19785-1) to identify the palm crease image XML format. The format owner is ISO/IEC]JTC 1/SC 37
with the registered format owner identifier 257 (0101 pex)-

Table 20 — Format type identifiers

CBEFF BDB

Format type identifier Short name Full object identifier

fise(1) registration-authority(1)

) Py cbeff(19785) biometric-organiza-
33 (0021 ex) Palm-crease-image | 45, 01 jtc1-sc37(257) bdbs(0) palm-
crease-image(33)}

12 © ISO/IEC 2017 - All rights reserved
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Annex A
(normative)

Conformance testing methodology

A.1 Overview

['his document specifies a biometric data interchange format for storing, recording, and transmit

Contained in a header record. This annex establishes tests for checking the correctness of the rec

brerequisite for achieving interoperability among implementations; thierefore, there is a neg
btandardized conformance testing methodology, test assertions, and.test procedures as appli

br more palm image representations. Each representation is accompanied by modality*specific rrl

ing one
etadata
rd.

['he objective of this document cannot be completely achieved until biometric pyoducts can be t¢sted to
letermine whether they conform to those specifications. Conforming implemeéntations are a negessary

d for a
rable to

specific modalities addressed by each part of ISO/IEC 19794. The test-assertions will cover as IFUCh as
n

practical of the ISO/IEC 19794 requirements (covering the most eritical features), so that the conformity
results produced by the test suites will reflect the real degreé)of conformity of the implementations
[0 ISO/IEC 19794 data interchange format records. This is-the motivation for the development of this
fonformance testing methodology.
[he testing methodology specified in ISO/IEC 19794-1:2013/Amd 1:2013, A.1, A.2 and A|3 shall
hpply. The content of the tables below is based owthe conformance testing methodology out]ined in
SO/IEC 19794-1/Amd 1:2013 and shall only be used in the context of that testing methodology.
For testing the conformance of an XML d@cument claimed to conform to this document, the XML
Hocument shall be validated against the XML schema definition in Annex B.
A.2 Table of requirement-in-the base standard for conformance testing leve| 1
and 2
[he normative requirements of this document are listed in Table A.1. The supplier of the IUT shall
explain which optional components of the standard are supported and the testing laboratory shiall note
the results of the test.
Ilable A.1 may extend over multiple pages.
Table A.1 — Requirements of this document
Re<+ Reference
quire= in main Requirement summary Level | Status IUT sup- | Supported Test
ment T i port range result
D DOy
R-1 81 The yersion fielq shall be'the Major 2 M
version 1 and Minor version 0
A.3 Table conformance test assertions
Table A.2 may extend over multiple pages.
© ISO/IEC 2017 - All rights reserved 13
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Table A.2 — Conformance test assertions

. IUT

Test S_ec- Require- Level | Field name Opera- | Oper- | Test | Sta- rup- Support-| Test
no. | tion | mentID tor and | note | tus port edrange| result
1 |81 R-1 2 Version EQ 1

- Major

version
2 |81 R-1 2 Version EQ 0

=vtiToT

version
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Annex B
(normative)

XML schema

[Mis annex, including the example of a Palm lmage XML Schema, shall be customized and synchnponized
n conformity with the rules and definitions set by ISO/IEC 19794-1:2011/Amd 2:2015.

?xml version="1.0" encoding="UTF-8"?>
| J——
Permission is hereby granted, free of charge in perpetuity, to any person ebtaining|a copy
bf the Schema, to use, copy, modify, merge and distribute free of charge,“copies of |the
Fchema for the purposes of developing, implementing, installing and us$ing software Rased
bn the Schema, and to permit persons to whom the Schema is furnished“~o do so, subjgct to
Ffhe following conditions: THE SCHEMA IS PROVIDED "AS IS", WITHOUL-WARRANTY OF ANY KIND,
FXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES/QOE/MERCHANTABILITY,
' TTNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENF SHALL THE AUTHORS |OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER (LRABILITY, WHETHER IN AN
LNCTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OE~OR IN CONNECTION WITH THE
ECHEMA OR THE USE OR OTHER DEALINGS IN THE SCHEMA. In addition, any modified copy of |the
Fchema shall include the following notice: THIS SCHEMA HAS BEEN MODIFIED FROM THE S(HEMA
DEFINED IN ISO/IEC 19794-15, AND SHOULD NOT BE INTERBRETED AS COMPLYING WITH THAT STANDARD
-—>
xs:schema

xmlns:xs="“http://www.w3.0rg/2001/XMLSchema"

xmlns="http://standards.iso.org/iso-iec/19794/-15/ed-1"

xmlns:cmn="http://standards.iso.org/iso-i{&c/19794/-1/ed-2/amd/2"

targetNamespace="http://standards.iso.0xg/iso-iec/19794/-15/ed-1"

elementFormDefault="qualified"

attributeFormbDefault="unqualified">

<xs:annotation>

<xs:documentation>This XML @Sg¢hema contains all complex and simple type definjtions

sed in palm crease image data interchange.</xs:documentation>

</xs:annotation>

<xs:import schemalLocatiop=%19794-1 ed2 amd2.xsd" namespace="http://standards.isq
org/iso-iec/19794/-1/ed-2/am&/2" />

<xs:element name="PalmCreaseImage">
<xs:complexType>
<xXs:sequene€e>
<xg:g¢lement name="Version" type="cmn:VersionType”/>
<KL3:element name="RepresentationList">
<xs:complexType>
<xs:sequence>
<xs:element name="Representation"
F ype="Palm€reaseImageRepresentationType"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>

[ DC\.iu.ClLL_,C
<xs:attribute ref="cmn:SchemaVersion" use="required" />
</xs:complexType>
</xs:element>

<xs:complexType name="PalmCreaseImageRepresentationType">
<xs:sequence>
<xs:element name="CaptureDateTime" type="xs:dateTime”/>
<xs:element name="CaptureDevice" type="PalmCreaseImageCaptureDeviceType"/>
<xs:element name="QualityList" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="Quality" type="cmn:QualityType"
maxOccurs="unbounded" />
</xs:sequence>

© ISO/IEC 2017 - All rights reserved 15
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</xs:complexType>
</xs:element>
<xs:element name="ImagePart" type="ImagePartType"/>
<xs:element name="ImageWidth" type="xs:unsignedShort”/>
<xs:element name="ImageHeight" type="xs:unsignedShort”/>
<xs:element name="BitDepth" type="BitDepthType"/>
<xs:element name="ImagePosition" type="ImagePositionType"/>
<xs:element name="RotationAngle" type="xs:unsignedShort”/>
<xs:element name="ImageFormat" type="ImageFormatType"/>
<xs:element name="Illumination" type="IlluminationType"/>
<xs:element name="Background" type="BackgroundType"/>

TEremer T Tane—HorTzomtar STanReEsSo T Ut ot typE= X ST UrrS Tged Sttor £
<xs:element name="VerticalScanResolution" type="xs:unsignedShort”/>
<xs:element name="PixelAspectRatio" type="PixelAspectRatioType"/>
<xs:element name="PalmCreaseImageData" type="xs:base64Binary”/>
<xs:element name="ExtendedData" type="ExtendedDataType" minOccurs="0"
maxOccyrs="unbounded" />
</xs:sequence>
</}s:complexType>

<xg:complexType name="PalmCreaseImageCaptureDeviceType">
<xs:sequence>
<xs:element name="CaptureDeviceModelID" type="cmn:Registr§IDPType” />
<xs:element name="CaptureDeviceTechnologyID"
type="FalmCreaseImageCaptureDeviceTechnologyIDType"/>
</xs:sequence>
</}s:complexType>

<x34:simpleType name="PalmCreaseImageCaptureDeviceTechpofogyIDType">
<xs:restriction base="xs:string">
<xs:enumeration value="Unknown"/>
<xs:enumeration value="CCD/CMOS"/>
</xs:restriction>
</#s:simpleType>

<xg:simpleType name="ImagePartType">

<xs:restriction base="xs:string">
<xs:enumeration value="Undefined™/>
<xs:enumeration value="Palm AM"/>
<xs:enumeration value="Palm-Part"/>

</xs:restriction>

</#s:simpleType>

<xg:simpleType name="BitDepthType">

<xs:restriction base="xs:unsignedByte">
<xs:enumeration{value="7"/>
<xs:enumerati¥on +value="16"/>

</xs:restrictiof>

</}s:simpleType>

<xg:simpleTyp&ndme="PalmDirectionType">

<xs:resttiction base="xs:string">
<¥s:enumeration value="HAND UNDEF"/>
<¥s:enumeration value="HAND RIGHT"/>
Zxs:enumeration value="HAND LEFT"/>

</x»s:restriction>

</ds=gimpleType>

<xs:simpleType name="ImagingMethodType">
<xs:restriction base="xs:string">
<xs:enumeration value="IMAGING UNDEF"/>
<xs:enumeration value:"IMAGING_TRANSPARENCY"/>
<xs:enumeration value="IMAGING REFLECTANCE"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="ImageFlipType">
<xs:restriction base="xs:string">
<xs:enumeration value="FLIP_ UNDEF"/>
<xs:enumeration value="FLIP_NONE"/>
<xs:enumeration value="FLIP_ HORIZONTAL"/>
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