INTERNATIONAL ISO/IEC
STANDARD 19794-7

Second edition
2014-02-01

Information technology — Biometric
data interchange formats —

Part 7:
Signature/sign time series data

Technologies de l'information — Formats d’échange de dpnnées
biométriques —

Partie 7: Donnéesde'série chronologique de signature/signe

Reference number

@ m ISO/IEC 19794-7:2014(E)
Y=
©ISO/IEC 2014



https://iecnorm.com/api/?name=8e8f0255a1280d0fb0e7b3d35c5908d1

ISO/IEC 19794-7:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO/IEC 2014 - All rights reserved


https://iecnorm.com/api/?name=8e8f0255a1280d0fb0e7b3d35c5908d1

ISO/IEC 19794-7:2014(E)

Contents Page
FFOT@WOIM ..........oooooooeeeeeee e85 58558 iv
1 S0P ...t 1
2 COMEOTTMMATICE...........oocooeoooeeee e85 1
3 Normative references

4 Terms and definitions

5 Abbreviated terms

6 COMVEINTIOIIS ........ooooooeeeeeeeseee e sssse s

6.1 Coordinate system
6.2 Octet and bit order
6.3 Registered format type identifiers. ... S e 4

7 (08 1T ) 11 4 1<) D7 Mo
7.1 General
7.2 Pen tip position channels: X, Y, Z
7.3 Pen tip velocity channels: VX, VY

7.4 Pen tip acceleration channels: AX, AY ... S
7.5 Time Channel: T ... o et
7.6 Time difference channel: DT....
7.7 Pen tip force channel: F ...
7.8 Pen tip switch state channel: S................8
7.9 Pen orientation channels: TX, TY, A, E, R

8 FUILFOTTIAL ... e s ss s
8.1 Record organisation ...
8.2 GENETAl REAACT ..o 8 s
8.3 RECOTA DOAY ..ol et

9 Compact format ...

9.1 Record organisation 4 (). ..o

9.2 Comparison algorithm parameters template

9.3 Embedment in a€BEFF data STructure. ...

9.4 RECOTA DOMY ... 5o
10 COMPIeSSION FORIIAT ...t

10.1 Record-erganisation ...

10.2  Generatheader......

10.3 Record body.....
Ann€x A (normative) Conformance testing methodology ... 23
Anndx B (informative) BeSt PractiCes ... s

Data QCQUESTEION.........ccooooiiiii oo 71
Annex C (informative) ASN.1 specification of the compact format ... 72
Annex D (informative) Signature/sign coding eXamples.............. e 75
BIDLEOZTAPIY ... 77

© ISO/IEC 2014 - All rights reserved iii


https://iecnorm.com/api/?name=8e8f0255a1280d0fb0e7b3d35c5908d1

ISO/IEC 19794-7:2014(E)

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 i

n the

work. In the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IECJTC 1.

Internationdl Standards are drafted in accordance with the rules given in the ISO/IEC Directives)P

The main tagk of the joint technical committee is to prepare International Standards. Draft Ifiternaf
Standards aldopted by the joint technical committee are circulated to national bodies’ for v
Publication ps an International Standard requires approval by at least 75 % of thelnational b
casting a vofe.

Attention is [drawn to the possibility that some of the elements of this document may be the subj

patent rightg. ISO and IEC shall not be held responsible for identifying any of.all such patent rightg.

ISO/IEC 197P4-7 was prepared by Joint Technical Committee ISO/IEEJTC 1, Information techn
Subcommittge SC 37, Biometrics.

This second| edition revises the first edition (ISO/IEC 19794£7:2007). Clauses 7 and 8 have
technically revised and it has been amended by Clause 10 and Anhex A. It also incorporates the Tech
Corrigendurp ISO/IEC 19794-7:2007/Cor.1:2009.

ISO/IEC 19794 consists of the following parts, under the general title Information technology — Bion
data interchqnge formats:

— Part 1: Hramework

— Part 2: Hinger minutiae data

— Part 3: Hinger pattern spectral data
— Part 4: Hinger image data

— Part 5: Hace image data

— Part 6: Itis image data

— Part 7: Sjgnature/sign time series data

— Part 8: Hinger pattern skeletal data

art 2.

ional
bting.
odies

ect of

blogy,

been
inical

hetric

— Part 9: Vascutartmage data

— Part 10: Hand geometry silhouette data

— Part 11: Signature/sign processed dynamic data
— Part 14: DNA data

The following part is under preparation:

— Part 13:Voice data

iv © ISO/IEC 2014 - All rights re
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Information technology — Biometric data interchange
formats —

Part 7:
Signature/sign time series data

1
This

cope

art of ISO/IEC 19794 specifies data interchange formats for signature/sign”beha

vioural data

captyred in the form of a multi-dimensional time series using devices suchlas digitizing tablets or

advanced pen systems. The data interchange formats are generic, in that they-thay be appl

ina

specific requirements or features are addressed in this part of ISO/IEC19794.

This

job)

o= Qo

D

Speciffying which of the format types and‘which options defined in this part of ISO/IEC

be af

requirements specifications or application profiles.

It is
confi
this

This
and t
struc
of 1S(
asser

The d

ide range of application areas where handwritten signs or signaturesidre involved. No

part of ISO/IEC 19794 contains
description of what data may be captured,

hree data formats for containing the data: a full format for general use, a compression fo
f holding the same amount of information as the fullffermat but in compressed form, a1
brmat for use with smart cards and other tokensthat does not require compression/de
ut conveys less information than the full format, and

xamples of data record contents and best.practices in capture.

plied in a particular application_is-out of scope; this needs to be defined in applica

advisable that cryptographic techniques be used to protect the authenticity, in
entiality of stored and transmitted biometric data; yet such provisions are beyond
art of ISO/IEC 19794.

part of [SO/IEC 19794 also specifies elements of conformance testing methodology, tes
est procedures-as applicable to this part of ISO/IEC 19794. It establishes test asser
ture and infernal consistency of the signature/sign time series data formats definec
/1IEC 19794 (type A level 1 and 2 as defined in ISO/IEC 19794-1:2011/Amd.1), and §
tions {type A level 3 as defined in ISO/IEC 19794-1:2011/Amd.1).

onformance testing methodology specified in this part of ISO/IEC 19794 does not est

ied and used
application-

rmat capable
hd a compact
compression

19794 are to
tion-specific

tegrity, and
the scope of

tassertions,
tions on the

in this part
emantic test

hblish:

(e.g. acceptance, performance, robustness, security),

r

2

equirements of this part of ISO/IEC 19794.

Conformance

tests of other characteristics of biometric products or other types of testing of biometric products

tests of conformance of systems that do not produce data records claimed to conform to the

Abiometric datarecord conforms to this part of ISO/IEC 19794 if it satisfies the formatrequirements with
respect to its structure, with respect to relations among its fields, and with respect to relations between
its fields and the underlying input that are specified within clauses 6-10 of this part of ISO/IEC 19794.

© ISO/IEC 2014 - All rights reserved
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Biometric data interchange format conformance tests conform to this part of ISO/IEC 19794 if they
satisfy all of the normative requirements set forth in Annex A. Specifically, all level-1, level-2, and level-3
tests shall use the test assertions defined in Table A.2, Table A.3, and Table A.4 of clause A.2 in conformity
with the concept and rules set in ISO/IEC 19794-1:2011/Amd.1.

Implementations of this part of ISO/IEC 19794 tested according to the specified methodology shall be
able to claim conformance only to those biometric data record requirements specified in this part of
ISO/IEC 19794 that are tested by the test methods established by this methodology.

Implementations of this part of ISO/IEC 19794 do not necessarily need to conform to all possible aspects
of this part of ISO/IEC 19794, but only to those requirements that are claimed to be supported by the

implementa lon-in-an imp]nmnnfnfinn conformance statement (TFQ)’ filled out in accordance, with

ISO/IEC 19794-1:2011/Amd.1 and Table A.1 of clause A.1 of this part of ISO/IEC 19794.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, gnly the edition cited applies. For undated references, the latest edition of the refer¢nced
document (ipcluding any amendments) applies.

ISO/IEC 882[5-1, Information technology — ASN.1 encoding rules: Specification of Basic Encoding |Rules
(BER), Canonlical Encoding Rules (CER) and Distinguished Encoding Rules{PER) — Part 1

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

ISO/IEC 19785-2, Information technology — Common Biometric Exchange Formats Framework — Hart 2:
Procedures fpr the operation of the Biometric Registration Authority

ISO/IEC 19785-3, Information technology — Common®Biometric Exchange Formats Framework — Hart 3:
Patron formdqt specifications

ISO/IEC19794-1:2011, Information technology ==Biometric data interchange formats — Part 1: Framgwork

4 Terms|and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19794-1:2011 anld the
following apply.

4.1
channel
data item (cdptured,intermediate, or processed) recorded in form of a time series

EXAMPLE perrtip position x and y coordinates, pen tip force, pen tilt along the x and y axes, pen azimuth, pen
elevation, per] rétation

4.2
compression
process that reduces the size of a digital file with or without loss of information

Note 1 to entry: The compression format defined in clause 10 includes data compressed by lossless compression
schemes.

4.3

pen azimuth

angle measured clockwise from the positive y axis to the perpendicular projection of the pen onto the
writing plane

Note 1 to entry: The pen azimuth may range from 0° to 360°.

2 © ISO/IEC 2014 - All rights reserved
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4.4
pen-down event
event from which on the pen tip is touching the writing plane

4.5
pen elevation
angle between the perpendicular projection of the pen onto the writing plane and the pen

Note 1 to entry: The pen elevation may range from 0° to 90°.

4.6

pen rotation
anglq of the rotation of the pen about its longitudinal axis measured counter-clockwisefrpm a device-
specific rotational reference position

Note ] to entry: The pen rotation may range from 0° to 360°.

4.7
pen {lilt along the x axis
anglg measured clockwise from the positive z axis to the perpendicular projection of the pen onto the
x,Z plpne

Note ] to entry: The pen tilt along the x axis may range from -90° to +90°

4.8
pen tilt along the y axis
anglg measured clockwise from the positive z axis to the'perpendicular projection of the pen onto the
y,Zz plpne

Note ] to entry: The pen tilt along the y axis may range from -90° to +90°.

4.9
pen-yip event
evenf from which on the pen tip is not touching the writing plane, after a pen-down event

4.10
sampling rate
number of samples per secofid(or per other unit) taken from a continuous signal to make a discrete
signall

411
signgture/sign representation
data recorded from a single signature/sign

412
Xjitter
sampjlle‘’standard deviation of at least 100 x coordinate samples from a stationary pen

4.13

Y jitter

sample standard deviation of at least 100 y coordinate samples from a stationary pen
4.14

X pixel density
number of dots per millimetre that the capture device resolves in the x (horizontal) direction

4.15
Y pixel density
number of dots per millimetre that the capture device resolves in the y (vertical) direction

© ISO/IEC 2014 - All rights reserved 3
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5 Abbreviated terms

Isb

msb mos

least significant bit

t significant bit

6 Conventions

6.1 Coordinate system

The coording
system. The
right. The y

The z axis s}
out of the w1

NOTE Th
instance, in th

6.2 Octet

ite system used to expressthe pen position shallbeathree-dimensional Cartesian coord
x axis shall be the horizontal axis of the writing plane, with x coordinates incredsing 1
hxis shall be the vertical axis of the writing plane, with y coordinates increasing upw
all be the axis perpendicular to the writing plane, with z coordinates increasing upv
iting plane starting from 0. For an illustration see Figure 1.

A
V4
y
\ ~
Writing p/€<ne0
0 S >
X
\\Q

)

Figure 1 — Coordinate system

e origin of x and y coordinates is not Specified here. Depending on the used technology, it may
e centre of the writing pad, at itslower left corner, or at the pen position at the first pen-down

and bit order

The more si
(and are tra

Within a byte, the bits afenumbered from 8 to 1, where bit 8 is the ‘most significant bit’ (msb) and

the ‘least si

6.3 Registered’format type identifiers

bnificant bytes of any multi-byte quantity are stored at lower addresses in memory
smitted before} less significant bytes.

ificant bit, (Isb).

inate
o the
ards.
vards

be, for
cvent.

than

bit1

The data rec

ords specified in this part of ISO/IEC 19794 may be embedded in a CBEFF- (ISO/IEC 1

785-

1) compliant biometric information record (BIR). This clause lists the BDB (biometric data block) format
owner identifier and the BDB format type identifiers that shall be used if embedded in a CBEFF BIR.
These identifiers are registered with IBIA, the CBEFF Registration Authority (see ISO/IEC 19785-2).

The format owner of the formats defined in ISO/IEC 19794 is ISO/IEC JTC 1/SC 37. The format owner
identifier is 257 (0101yex). Table 1 lists the format type identifiers for the formats defined in this part
of ISO/IEC 19794.

© ISO/IEC 2014 - All rights re

served


https://iecnorm.com/api/?name=8e8f0255a1280d0fb0e7b3d35c5908d1

ISO/IEC 19794

Table 1 — Format type identifiers

-7:2014(E)

CBEFF BDB format
type identifier

Short name Full object identifier

14 (000eex)

signature-sign-time-

series-full jtc1l-sc37(257) bdbs(0) signature-sign-time-series-full(14)}

{iso(1) registration-authority(1) cbeff(19785) biometric-organization(0)

15 (000fgex)

signature-sign-time-

series-compact jtcl-sc37(257) bdbs(0) signature-sign-time-series-compact

{iso(1) registration-authority(1) cbeff(19785) biometric-organization(0)

(15)}

30 (001egey)

signature-sign-time-
series-compression

jtcl-sc37(257) bdbs(0) signature-sign-time-series-compres

{iso(1) registration-authority(1) cbeff(19785) biometric-organization(0)

sion(30)}

NOT
as thd

applig
NOTE

1S0/1
1S0/1

7 (

7.1
Table

t—The format type tdentifter for the futt format defimed T thisedition of 1SO/TEC1979%
one for the full format defined in ISO/IEC 19794-7:2007. An indication of which version,oft
s can be determined from the version number included in the general header.

2 The compact format defined in this edition of ISO/IEC 19794-7 is the same\as the o

EC 19794-7:2007. Hence, the format type identifier for the compact format-défined in t
C 19794-7 is also the same as the one for the compact format defined in ISO/AEC19794-7:200

thannels

General

2 lists the channel names and their meanings. Signature/sign time series data ca

differ
Eithe|
betw

is majndatory.

ent capture devices or used in different applications may contain data from differd
I the T channel or the DT channel shall be preséent,or uniform sampling (constant ti
ben adjacent sample points) shall be indicated (see clause 7.6). Inclusion of atleast one

Table 2 — Channels

&

7 is the same
he full format

ne defined in
his edition of
7.

ptured with
nt channels.
e difference
her channel

Channel |Description
name
X x coordinate (horizontal pen position)
Y y coerdinate (vertical pen position)
Z z.coordinate (height of pen above the writing plane)
VX velocity in x direction
VY velocity in y direction
AX acceleration in x direction
AY acceleration in y direction
T time
DT time difference
F pen tip force
pen tip switch state (touching/not touching the writing plane)
TX pen tilt along the x axis
TY pen tilt along the y axis
A pen azimuth
E pen elevation
R pen rotation

© ISO/IEC 2014 - All rights reserved
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7.2 Pen tip position channels: X, Y, Z

There are three channels defined for recording pen tip position data in the three-dimensional space.
The X channel is for recording the x coordinate of the projection of the pen tip on the writing plane. The
Y channel is for recording the y coordinate of the projection of the pen tip on the writing plane. The Z

channel is fo

r recording the height of the pen tip above the writing plane.

The unit of measurement is millimetres (mm). To restore the actual values, the integer values given
in the record body are to be divided by a scaling value given in the channel description. By choosing

appropriate scaling values, different degrees of accuracy can be expressed.

7.3 Pen tLp velocity channels: VX, VY

The VX chanjnel is for recording the pen tip velocity along the x axis. The VY channel is for re¢ording the
pen tip velodity along the y axis.

The unit of neasurement is millimetres per second (mm/s). To restore the actual values, the integer
values given|in the record body are to be divided by a scaling value given in the channel descriptign. By
choosing appropriate scaling values, different degrees of accuracy can be expressed.

7.4 Pen tr]f acceleration channels: AX, AY

The AX chanlnel is for recording the pen tip acceleration along the x axis-The AY channel is for recording
the pen tip acceleration along the y axis.

The unit of [measurement is millimetres per square second{ (imim/s2). To restore the actual values,
the integer yalues given in the record body are to be divided by a scaling value given in the chpnnel
description. By choosing appropriate scaling values, differert degrees of accuracy can be expressgd.
7.5 Time|channel: T

The T channgl is for recording the time elapsed-sihce the first sample.

The unit of measurement is seconds (s). To-testore the actual values, the integer values given in the
record body pre to be divided by a scaling value given in the channel description. By choosing approlriate
scaling valugs, different degrees of accuracy can be expressed.

7.6 Time difference channel: DT

The DT channel is for recerding the time elapsed since the previous sample point.

The unit of measuremeént is seconds (s). To restore the actual values, the integer values given in the
record body pre tobedivided by a scaling value given in the channel description. By choosing appro;I)riate
scaling valugs, different degrees of accuracy can be expressed.

In case of uhiform baluphug, the—channetinchustonfietd ()cc clattse 83284+ inthe Tept esentation

4.0. 171

header should indicate the DT channel as present, but the DT channel values should be absent in the
representation body while the channel description preamble (see clause 8.3.2.8.2) for the DT channel
indicates the time differences between adjacent sample points as constant.

7.7 Pen tip force channel: F

The F channel is for recording the magnitude of the pen tip force.

© ISO/IEC 2014 - All rights reserved
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The unit of measurement is Newton (N). To restore the actual values, the integer values given in the
record body are to be divided by a scaling value given in the channel description. By choosing appropriate
scaling values, different degrees of accuracy can be expressed.

NOTE
captu

7.8

The direction of the pen-tip force depends on the capture device technology, which is identified by the

re device technology identifier.

Pen tip switch state channel: S

The S channel is for recording whether the pen tip touches the writing plane or not. The value shall be 0
in case that the pen tip does not touch the writing plane. In case of pen-down events, the value shall also

be 0.
valug

NOTE
recog

7.9

Ther
pen 3

tilt along the x axis. The TY channel is for recording the pen tiltalong the y axis. The R c

recor
— I
— B
with

The ;ﬁnit of measurement for the pen orientation angles is degree (°).To restore the a

the i
descr

shall also be 1.

Temporarily maintaining a value of 0 when the pen tip starts touching the writing p
hition of pen-down events even if the capture device provides no sample points for pen-up st

Pen orientation channels: TX, TY, A, E, R

 are five channels defined for recording pen orientation data. The)A channel is for r
zimuth. The E channel is for recording the pen elevation. TheTX/channel is for recor

ding the rotation of the pen about its longitudinal axis. Itundy be chosen to use
en azimuth and pen elevation or
en tilt along the x and y axes

pr without the pen rotation. For illustrations'see Figure 2 and Figure 3.

teger values given in the record body are to be divided by a scaling value given in
iption. By choosing appropriate scalihg values, different degrees of accuracy can be e

Ttrevatuestattbetimrcase that the pemrtip touches the writing plametrcase of perr=up events, the

lane allows a
okes.

ecording the
ding the pen
hannel is for

rtual values,
the channel
kpressed.

Figure 2 — Pen orientation angles
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8 Fullfo

'mat

8.1 Record organisation

A signature
in the given

— ageners
record, :

— arecord

Figure 4 dep
that shall be

indicated in
of the same f

brder:

ind

ormat may follow.

S

Figure 3 — Pen rotation

body, containing at least one signatutie/sign representation.

sign time series data record in the full format shdlljconsist of the following data elerpents

| header, containing descriptive informationabout the structure and contents of thg data

icts a signature/sign time series data record in full format. The solid boxes indicate fields

present. The dashed boxes indicate optional fields. The length of each field in byfes is
parentheses at the bottom ©f the corresponding box. The ellipses indicate that more fields

© ISO/IEC 2014 - All rights reserved
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General header Record body
(15) (variable)
s A - N
Format identifier | Version number Record length | Number of | Certifi- | Representation 1 [Reipre;ntﬁonim‘
representa-| cation
tions fag | ‘
(4) (4) (4) 2) (1) (variable) L (variable)
A
r N
Representation Representation
header body
(variable) (variable)
A A
r ' N
Reprepentation Capture date | Capture | Capture Capture Quality record Channel Number of Sequence of Extended E. te@ecﬁatai\
length and time device device device descriptions sample points | sample points data
tech. ID | vendor ID type ID ny length \
4) 9) 1) (2) (2) (variable) (variable) 3) (variable) (2) (variable) B
- s - Wk N
Number| Qualityblock1 | | Qualityblockg | Channel | ~ Xchannel [ “Rehannel | [ $ample point 1 Sample point ny
of qual. ‘ inclusion description ‘ description
blocks 15 T field able) | iabl l (variable) (variable)
U R S O R O e B I D
s A B e A NN 7T A R
Quality | Quality Quality Pre- ;al@ TMFimEn TM;(imjmT ATera;e TSgnd—a;r‘d aor X value 1 r valpe L
score | algorithm | algorithm amble value | possible | possible | | deviatiori | | ‘ | ‘
vendor ID ID value vaue = NN,/ T
Q) @ Mm@ | @ | @ | @AM | e | e |
Figure 4 — Full format
8.2 |General header
8.2.1| Structure
The general header shall contain information applicable to all signature/sign represerftations. The
genettal header shall consist of the following data elements in the given order:
— aformat identifier,
— aversion number,
— the length of the datayecord,
— dfield indicatingthe number of subsequent signature/sign representations, and
— Jdcertification:flag.
8.2.2] Format identifier

The forarat identifier shall be recorded in four bytes. The format identifier shall consist

ASCII characters “SDI” (534449yex) followed by Null (00qex) as a string terminator.

8.2.3

Version number

of the three

The number of the version of this part of ISO/IEC 19794 shall be placed in four bytes. This version
number shall consist of three ASCII characters followed by Null (00gex) as a string terminator. The first
and second characters represent the major revision number and the third character represents the
minor revision number.

In a signature/sign time series data record following this second edition of this part of ISO/IEC 19794,
the version number shall be 3032 3000y, i.e. “020” (an ASCII ‘0’ followed by an ASCII ‘2’ and an ASCII
‘0’) followed by Null (00gex) as a string terminator.

© ISO/IEC 2014 - All rights reserved
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8.2.4 Length of the data record

The length in bytes of the entire BDIR (biometric data interchange record) shall be recorded in four
bytes. This count shall be the total length of the BDIR including the general header and one or more

representati

on records.

8.2.5 Number of representations

The total number of representation records contained in the BDIR shall be recorded in two bytes. A

minimum of

one representation is required.

8.2.6 Cert

The one-byt]
record. Its v

NOTE Th
which repres

fication flag

e certification flag indicates whether each representation header includes a eertific
nlue shall be 00yex to indicate that no representation contains a certificationrecord.

e certification flag has been added for upward compatibility with later version§.of the full for
bntation headers may contain certification records.

8.3 Recornd body

8.3.1 Stru

The record
signature/si

arepres

arepres
8.3.2 Reps

8.3.2.1 Sty

A signature
representati

— arepres
the capt
a captur

a captur

cture

body shall consist of a sequence of at least one signature/sign representation.
bn representation shall consist of the following data‘elements in the given order:

entation header and

entation body.
‘esentation header

ucture

sign representation headérshall contain representation-specific descriptive informat
pn header shall consist ef’the following data elements in the given order:

entation-length field;
re date and time,
e deviceteChnology identifier,

e device vendor identifier,

a captur

ation

matin

Each

on. A

e device type identifier,

a quality record,
a sequence of channel descriptions, and

a field indicating the number of sample points.

8.3.2.2 Length of the signature/sign representation

The four-byte representation-length field denotes the length in bytes of the representation including the

representati

10

on header.
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The capture date and time field shall indicate when the capture of this representation started in
Coordinated Universal Time (UTC). The capture date and time field shall consist of 9 bytes. Its value
shall be encoded in the form given in ISO/IEC 19794-1:2011.

8.3.2.4 Capture device technology identifier

The capture device technology ID shall be encoded in one byte. This field shall indicate the class of
capture device technology used to acquire the captured biometric sample. A value of 00yex indicates
unknown or unspecified technology. See Table 3 for the list of possible values.

8.3.2

The ¢
that
CBEHR
A val

8.3.2

The ¢
assig

types
Aval
ident|

8.3.2

The g
shall

Table 3 — Signature/sign capture device technology identifiers

Identifier Capture device technology

00hex Unknown or unspecified

01yex Electromagnetic

02Hex Semiconductor

04Hex Special pen with acceleration sensors

08Hex Special pen with optical sensors

all others Reserved by ISO/IEC JTC 1/SC 37 for'future use

5 Capture device vendor identifier

apture device vendor identifier shall identify~the biometric organisation that owns
reated the BDIR. The capture device vendor identifier shall be encoded in two byte

the product
s carrying a

F biometric organization identifier (registered by IBIA or other approved registration authority).

e of all zeros shall indicate that the capture device vendor is unreported.

6 Capture device type identifier

apture device type identifier shall identify the product type that created the BDIR. It shall be

hed by the registered pyoduict owner or other approved registration authority. Regist
shall include all valid combinations of writing tablet and pen as a single product whef

bred product
e applicable.

he of all zeros shallindicate that the capture device type is unreported. If the capture device vendor

fier is 0000yex,-then also the capture device type identifier shall be 0000yex.

7 Quality record

ualityrecord shall consist of a length field followed by zero or more quality blocks. Th
consist of one byte. It shall represent the number of quality blocks as an unsigned int¢

e length field
poer.

Each

h I 1.1 1 h | 1l . £
UdIlity DIOCK SIIdIl COIISIST Of

— aquality score,

— aquality algorithm vendor identifier, and

— aquality algorithm identifier.

A quality score should express the predicted comparison performance of a representation. A quality
score shall be encoded in one byte as an unsigned integer. Allowed values are

— 0 to 100 with higher values indicating better quality,

— 255, i.e. ffyex, for indicating that an attempt to calculate a quality score failed.

© ISO/IEC 2014 - All rights reserved
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The quality algorithm vendor identifier shall identify the provider of the quality algorithm. The quality
algorithm vendor identifier shall be encoded in two bytes carrying a CBEFF biometric organization
identifier (registered by IBIA or other approved registration authority). A value of all zeros shall indicate
that the quality algorithm vendor is unreported.

The quality algorithm identifier shall identify the vendor’s quality algorithm that created the quality
score. It shall be assigned by the provider of the quality algorithm or an approved registration authority.
The quality algorithm identifier shall be encoded in two bytes. A value of all zeros shall indicate that the
quality algorithm is unreported.

8.3.2.8 Channel descriptions

8.3.2.8.1 (hannel inclusion field
The channe] descriptions field shall begin with a channel inclusion field indicating the presence or
absence of channels.
The channel|inclusion field shall consist of two bytes. Each bit shall correspond, to'a channel as shown
in Table 4. A|bit value of 1 shall encode the presence of the corresponding channel; a bit value of 0 shall
encode the absence of the corresponding channel.
Table 4 — Format of the channel inclusion-field
Channel name Octet |Bit position
X 8 (msh)
Y 7
Z 6
VX 5
1
VY 4
AX 3
AY 2
T 1 (Isb)
DT 8 (msb)
7
6
TX 5
2
TY 4
A 3
E 2
R T (Isb)

The channel inclusion field shall be followed by a sequence of channel descriptions for the channels
indicated as present in the channel inclusion field. The order of the channel descriptions is determined
by the order of indicated inclusion within the channel inclusion field starting with the X channel. The
channel descriptions are mandatory for all channels present in the signature/sign time series data
record.

EXAMPLE Figure 5 shows the channel inclusion field for signature/sign time series data including the
channelsX,Y, T, F, S, A, E and R.

12 © ISO/IEC 2014 - All rights reserved
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Octet 1
1]/1]o]ofofofo]1

Octet 2
o[1][1]ofof1]1]1

Figure 5 — Example of a channel inclusion field

.8.2 Channel description preamble

Each channel description shall begin with a preamble. Each channel description preamble shall consist
of one byte.

Each
show
valug
ofac
attrik

A val
const
repre
chan
by th

EXAM
NOTE

A val
regre

pf the bits 4 through 8 of a channel description preamble shall correspond to a channe

hannel description preamble are set to 1, the preamble shall be followed by‘a sequen
utes in the same order as indicated in the preamble starting with the scaling value.

Table 5 — Format of a channel description preamble

n in Table 5. A bit value of 1 shall encode the presence of the corresponding channgel.at
of 0 shall encode the absence of the corresponding channel attribute. If any of the’bits

attribute as
tribute; a bit
4 through 8
re of channel

Channel attribute Bit position
Scaling value 8 (msb)
Minimum possible channel value 7

Maximum possible channel value 6

Average of the channel values 5

Standard deviation of the channel values 4

Constant value 3

Removal of the linear component with respect to time 2

Reserved by ISO/IEC JTC 1/SC37 for future use 1 (Isb)

lie of 1 for bit 3 of a channel déscription preamble shall indicate that the value of th

nel description contains @’scaling value, then the constant value of this channel shall
e scaling value.

PLE1  Bit 3 ofthe’DT channel description preamble can be used to indicate a uniform sam

1  For allother channels except the DT channel, bit 3 of the channel description preamble §

1e of 1for bit 2 of a channel description preamble shall indicate that the linear comy
ssion line for this channel has been removed from this channel.

EXAM

PLE 2

ant. If bit 3 of a channel des¢ription preamble is set to 1, then this channel shall be 3
sentation body even thoughrthe representation header indicates the presence of the cl

lis channel is
\bsent in the
hannel. If the
be 1 divided

bling rate.
hould be 0.

onent of the

Bit 2 of the X channel dncrriph'nn proamb]n can bn ucnd o indv'r‘afn fkat the linear

omponent of

the X-on-T regression line (which may be present due to writing along a horizontal line) has been removed from
the X channel in order to map the X values to a smaller range.

NOTE

2 Since the removal of a linear trend with respect to time is not practically relevant for the

the value of 1 should not be used for bit 2 of the channel description preamble of the T channel.

time channel,

The unused trailing bit of the preamble shall have value 0 and is reserved by ISO/IEC JTC 1/SC 37 for

futur

8.3.2

e use.

.8.3 Scaling value

If present, scaling values shall consist of two bytes. The five most significant bits of the first byte shall
constitute the exponent field E, and the remaining eleven bits shall constitute the fraction field F.

© ISO/IEC 2014 - All rights reserved
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The exponent field E contains an unsigned integer representing the base 2 exponent of the scaling
value biased by 16. For the exponent, signed integer values in the range from -16 to 15 are possible.
For encoding the exponent value, 16 is to be added in order to get an unsigned value. For decoding the
exponent value, 16 is to be subtracted from the contents of E.

The fraction field F contains the bit field that lies, in binary notation, to the right of the leading bit and
the binary point of the scaling value’s coefficient lying in the range 1 < coefficient < 2.

The scaling value s is calculated by

F w E-16
S= (1 + —7 | 2 .
EXAMPLE s = 1 is represented by a value of 00yex in the fraction field F and a value of 10y¢x in the exp
field E.

The scaling
65 520.

The channel
values and t
scaling valug

If the scaling

8.3.2.8.4 Minimum and maximum possible channel values

If present, th
that the dep

For the mini
values in the
integers.

For the mini
integer valu
bytes as ung
the most sig
value 0. For

Eyed capture device may deliver for the corresponding channel.

value has a range from 2-16 to (1 + 2047/2048)-215, i.e. from 0,000 015.258 789 06!

values in the representation body as well as the minimum, maximum; and average ch
he standard deviation in the representation header are to be divided by the correspo
to obtain their actual values.

value is absent, the calibration of the corresponding channel is unknown.

e minimum and maximum possible channel values shall indicate the scaled range of v

um and maximum possible channel values of the Z, T, DT, F, A, E, and R channels, in
range from 0 to 65 535 are allowed. These values shall be encoded in two bytes as uns

mum and maximum possible chahnel values of the X, Y, VX, VY, AX, AY, TX, and TY chai

igned integers after adding 32768 to each value. Hence, for non-negative numbers, b
nificant byte has the value 1; for negative numbers, bit 8 of the most significant byte h:
lecoding these values, 32768 is to be subtracted from each recorded value.

onent

P 5 to

hnnel
hding

alues

teger
gned

nels,

s in the range from -32768to 32767 are allowed. These values shall be encoded in two

t 8 of
s the

14
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8.3.2.8.5 Average and standard deviation of the channel values

If present, the average of the channel values shall be the arithmetic mean ¢, rounded to the nearest
integer, of all values c¢; (1<i<N where N is the number of sample points) for the corresponding channel

within a signature/sign time series data record:

If present, the standard deviation of the channel values shall be the empirical standard deviation o,
i 1 j annel within a

For t
chan
bytes

he averages of the Z, T, DT, F, A, E, and R channels as well as for the)standard dev
hels, integer values in the range from 0 to 65 535 are allowed. These values shall be en
as unsigned integers.

Fort

e averages of the X, Y, VX, VY, AX, AY, TX, and TY channels;integer values in the range

to 32[767 are allowed. These values shall be encoded in twe bytes as unsigned integers
32768 to each value. Hence, for non-negative numbers, bit 8©f the most significant byte ha
for nggative numbers, bit 8 of the most significant byte has'the value 0. For decoding these y

is to

NOTE
the si

EXAM
has b

e subtracted from each recorded value.

The average and the standard deviation values provide information as to whether and t
bnature/sign data has been transformed for fagijlitating comparison.

PLE The averages of the X and Y channels provide information as to whether the signat
en translated and rotated for facilitating comparison. If present, the standard deviation valug

Y chapnels provide information about the range to which the signature/sign data has been normaliz

for fa

8.3.2

Thel
repre

8.3.3

8.3.3

ilitating comparison.

9 Number of sample-points

ength field shall indicate the number of sample points. The length field shall consist of
senting the number of sample points as an unsigned integer.

Representation body

1 Structure

Asig

hature/sign representation body shall consist of

ations of all
roded in two

from 32768
after adding
b the value 1;
alues, 32768

b which range

ure/sign data
bs of the X and
ed and scaled

three bytes,

— asequence of sample point fields, each consisting of a sequence of channel values, and

— an extended data length field followed by optional extended data.

8.3.3

.2 Sequence of sample points

Each sample point field shall consist of a sequence of selected channel values as indicated by the channel
inclusion field in the representation header. The order of the channel values is determined by the order
of indicated inclusion within the channel inclusion field (Table 4).

For the Z, T, DT, F, A, E, and R channels, integer values in the range from 0 to 65 535 are allowed. These
values shall be encoded in two bytes as unsigned integers.
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For the X, Y, VX, VY, AX, AY, TX, and TY channels, integer values in the range from -32 768 to 32 767 are
allowed. These values shall be encoded in two bytes as unsigned integers, after adding 32768 to each
value. Hence, for non-negative numbers, bit 8 of the most significant byte has the value 1; for negative
numbers, bit 8 of the most significant byte has the value 0. For decoding these values, 32768 is to be
subtracted from each recorded value.

For the S channel, the integer values 0 and 1 are allowed. These values shall be encoded in one byte as
unsigned integers.

8.3.3.3 Extended data length

The extende
field shall cd
Values in the

8.3.3.4 Ex

The optiona
algorithms.

tdatatengthrfietd stattimdicate the mumberof bytes i theextended data fietd-Thet
nsist of two bytes, representing the number of subsequent bytes as an unsigned it
range from 0 to 65 535 are allowed.

fended data

extended data field allows for inclusion of additional data that may beused by comp4d
['he structure of the extended data field is not prescribed by this.part of ISO/IEC 197

extended dafta is present and the comparison algorithm does not recognisé its format, the algo

shall ignore

NOTE Co
of ISO/IEC 19

t.

mparison algorithms claiming to use data records conformingto-the full format defined in thi
794 should be capable of achieving equivalent biometric performance in terms of error rates

processing dqta records without extended data and when processing dataTecords with extended data.

9 Compad

ct format

9.1 Record organisation

The compacf
areas of app

The compac
clause 8. A s
representati
Information
channel des
data object g

Figure 6 dep
indicate fielg

bytes is indi
fields of the

16

ication include both off-card and on-card comparison.

format of signature/sign time series data is more compact than the full format defiy
ignature/sign time seriessdata record in compact format contains a single signature
pn; it does not contain“a header and encodes each channel value within one byte
about the structure‘and contents of the data record that otherwise would be given 1
‘riptions within the'header is contained in a separate comparison algorithm param
s defined in clause 9.2.

ficts the body of a signature/sign time series data record in compact format. The solid
s that shall be present. The dashed boxes indicate optional fields. The length of each fi
atedin parentheses at the bottom of the corresponding box. The ellipses indicate that
batie format may follow.

ength
Leger.

rison
94, If
Fithm

s part
when

format of signature/sign time serié$ data is for use with smart cards and other tokens. Its

ed in
/sign
only.
n the
eters

boxes
eld in
more

BDB
(variable)
A
r N
Sample point 1 Sample point n
(variable) | 77 (variable)
A
r A
r-—-- r—=—""
| X value | | R value |

Figure 6 — Compact format
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9.2 Comparison algorithm parameters template

9.2.1 Structure

The comparison algorithm parameters data object may be embedded in a Biometric Header Template
(BHT), which is again embedded in a Biometric Information Template (BIT) as defined in the TLV-
encoded CBEFF patron format for use with smart cards or other tokens defined in ISO/IEC 19785-3.

The structure of a comparison algorithm parameters data object is shown in Table 6. Its tag is defined
in ISO/IEC 19785-3 as Blyex. The length fields shall be encoded following the Distinguished Encoding
Rules of ASN.1 defined in ISO/IEC 8825-1. Its contents may be a sequence of channel descriptions as
definfdin clause 9.2.3 and the maximum number o1 sample points that the comparison alggrithm is able
to process as defined in clause 9.2.2.

Table 6 — Structure of a comparison algorithm parameters data‘object for
signature/sign time series data

Tag Length |Value Presence

Blye variable

Tag |Length |Value

81yex |variable |Minimum and maximum number-ef sample points as defined |optional
in clause 9.2.2

86nex |variable |Sequence of channel descriptions as defined in clause 9.2.3 optional

9.2.2] Minimum and maximum number of sample'points

Ifthereisalower and an upper limit to the number of sample points, the minimum and maxithum number
of sanple points that the comparison algorithim is able to process may be indicated in the comparison
algorjthm parameters data object. The minimum number of sample points shall be endoded in one
byte fs an unsigned integer, directly followed by the maximum number of sample points epcoded as an
unsigned integer, in as few bytes as possible (without leading zeros).

NOTE ISO/IEC 2478711 recommends 81yex as tag for this data object.
9.2.3| Channel descriptions

9.2.3{1 Channel inclusion field

If prgsent, the séquence of channel descriptions shall begin with a channel inclusion field fis defined in
clausg 8.3.2.8.1)

9.2.3|2<{- Channel description preamble

The channel inclusion field shall be followed by a sequence of channel descriptions for the channels
indicated as present in the channel inclusion field. The order of the channel descriptions is determined
by the order of indicated inclusion within the channel inclusion field (Table 4) starting with the X channel
if present. The channel descriptions are mandatory for all channels present in the signature/sign time
series data record.

Each channel description shall begin with a preamble as defined in clause 8.3.2.8.2.

If any of the bits 4 through 8 of a channel description preamble are set to 1, the preamble shall be
followed by a sequence of channel attributes in the same order as indicated in the preamble starting
with the scaling value.

© ISO/IEC 2014 - All rights reserved 17


https://iecnorm.com/api/?name=8e8f0255a1280d0fb0e7b3d35c5908d1

ISO/IEC 19

794-7:2014(E)

9.2.3.3 Scaling value

If present, the meaning and encoding of the scaling values shall be as defined in clause 8.3.2.8.3.

9.2.3.4 Minimum and maximum possible channel values

If present, the meaning of the minimum and maximum possible channel values shall be as defined in

clause 8.3.2.

8.4.

For the minimum and maximum possible channel values of the Z, T, DT, F, A, E, and R channels, integer
values in the range from 0 to 255 are allowed. These values shall be encoded in one byte as unsigned

integers.

For the minimum and maximum possible channel values of the X, Y, VX, VY, AX, AY, TX, and T ¥-chat
integer valug¢s in the range from -128 to 127 are allowed. These values shall be encoded it pnie by
unsigned infegers after adding 128 to each value. Hence, for non-negative numbers, bit '8 ‘of the

nels,
rte as
most

significant blyte has the value 1; for negative numbers, bit 8 of the most significant byte’has the vallue 0.

For decoding these values, 128 is to be subtracted from each recorded value.

9.2.3.5 Avegrage and standard deviation of the channel values

If present, the meaning of the average and of the standard deviation of the channel values shall

defined in cl

huse 8.3.2.8.5.

For the aver
channels, inf
byte as unsi

For the aver
to 127 are 4
to each valu
negative nur
be subtracte

9.3 Embe

According t
ISO/IEC 197
8, depending
tag shall be
shall be enc

contents shall be the bady of a signature/sign time series data record as defined in clause 9.4.

ages of the Z, T, DT, F, A, E, and R channels as well as’for the standard deviations
eger values in the range from 0 to 255 are allowed,"These values shall be encoded i
rned integers.

hges of the X, Y, VX, VY, AX, AY, TX, and TY ¢hannels, integer values in the range fron
[lowed. These values shall be encoded in‘One byte as unsigned integers after addin
e. Hence, for non-negative numbers, bit\8 of the most significant byte has the value

d from each recorded value.

dment in a CBEFF data structure

p the TLV-encoded patren format for use with smartcards or other tokens defin
B5-3, a signature/sign.time series data record shall be encoded as shown in Table 7 or

be as

of all
h one

h 128
> 128
1; for

hbers, bit 8 of the most significant byte has the value 0. For decoding these values, 128 is to

ked in
Table

on whether the(signature/sign time series data record contains extended data or n
Gf2eqex if there is no extended data, and 7f2epey if there is also extended data. Its 1
hded following the Distinguished Encoding Rules of ASN.1 defined in ISO/IEC 8825

Table)7 — Signature/sign time series data record without extended data

pt. Its
bngth
1. Its

Tag Lemgtir—Vatue
5f2eyex |variable |Body of a signature/sign time series data record as defined in clause 9.4
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Table 8 — Signature/sign time series data record alongside extended data

Tag Length |Value
7f2epqex  |variable
Tag Length |Value
81Hex variable |Body of a signature/sign time series data record as defined in
clause 9.4
82hex Or |variable |Extended data in proprietary format (of primitive or constructed
A2hex type)
9.4 |Record body

The necord body consists of a sequence of fields, each of which consists of a sequence,of ch
at a particular sample point, for subsequent sample points. For each sample point, the field
of a gequence of selected channel values as indicated by the channel inclusion)field in the
algorjthm parameters data object. The order of the channel values is determified by the orde

inclusion within the channel inclusion field (Table 4).

For the Z, T, DT, F, A, E, and R channels, integer values in the rangefrom 0 to 255 are all
valugs shall be encoded in one byte as unsigned integers. In the-compact format, the T ¢
contdin time data relative to the preceding sample.

For the X, Y, VX, VY, AX, AY, TX, and TY channels, integer(values in the range from -12
allowed. These values shall be encoded in one byte as unsigned integers after adding 128 t

annel values
shall consist
comparison
ofindicated

owed. These

hannel shall

B to 127 are
b each value.

Hencg, for non-negative numbers, bit 8 has the valuecl; for negative numbers, bit 8 has thqg value 0. For
decodling these values, 128 is to be subtracted fromeach recorded value.

For the S channel, the integer values 0 and 1 are,allowed. These values shall be encoded i} one byte as
unsigned integers.

10 (ompression format

10.1{Record organisation

The dompression format of signature/sign time series data is for use within applications|where both,
data record size and algorithm performance in terms of error rates, are important factors (for example,
smarf cards and othertokens) and also within applications where the data transmission [speed might
be slqw.

The @
incorn

ompression format has the advantage of smaller data size due to lossless data compr
venience, it requires uncompressing the data in order to use them.

pssion. As an

A sig

hatlre/sign time series data record in the compression format shall consist of the fo'llowing data

elementsinthe given order:

— a general header, containing descriptive information about the structure and content
record,

— and arecord body, containing at least one signature/sign representation.

s of the data

Figure 7 depicts a signature/sign time series data record in compression format. The solid boxes indicate

fields that shall be present. The dashed boxes indicate optional fields. The length of each fie
indicated in parentheses at the bottom of the corresponding box. The ellipses indicate tha
of the same format may follow.
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General header

(15)

Record body

(variable)

A
- A N
Format Version Record length | Number of | Certifi- | Representation 1 hRep?es‘.eﬁatioin mT
identifier number representa-| cation ‘ ‘
tions flag I
(4) (4) (4) 2) (1) (variable) | (variable)
A
r R
Representation Representation
header body
(variable) (variable)
N
r Y—/\ R
Representa- | Capture date | Capture | Capture Capture Quality record Channel Number of Com- | Compressed- Block of Extended Extended data 1
tion length angtm device device Tevice desTriptions: SamptepomtS T presT datafergttr—compressedtate et ‘
tech. ID | vendor ID type ID ny sion ID length
(4) 9) ()] 2) 2) (variable) (variable) (3) ()] 4) (variable) 2) (varigple)
A
s N
™ Xdifference | " Rdifference |}
| channel | | chanhel ‘
‘ (variable) J ‘ (variable) J
A
r R
X1 X2-X1 ‘ ‘ XN-XN-1 ‘
@) @ ) o |

Figure 7 — Compression format

10.2 General header

The general|header shall be as defined in clause 8.2 withthe exception of the format identifief. The
format identijifier shall consist of the three ASCII charactérs “SCD” (53434 4ex) followed by Null ((0yex)
as a string tgrminator.

10.3 Recornd body

10.3.1 Strufture

The record |body shall consist of @ ;sequence of at least one signature/sign representation.|Each

signature/sign representation shall consist of the following data elements in the given order:

arepresentation header.and

a representation body:

10.3.2 Representation header

10.3.2.1 Strnuectare

A representation header shall contain representation-specific descriptive information. A representation
header shall consist of the following data elements in the given order:

arepresentation-length field,

the capture date and time,

a capture device technology identifier,
a capture device vendor identifier,

a capture device type identifier,

a quality record,
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— asequence of channel descriptions,

— afield indicating the number of sample points,

— acompression algorithm identifier field, and

— afield indicating the length of the compressed data.

The meaning and encoding of the representation-length field, the capture date and time field, the capture
device technology identifier, the capture device vendor identifier, the capture device type identifier, the
quality record, the channel descriptions, and of the number-of-sample-points field shall be as defined
in clause 8.3.2. The scaling values given in the channel descriptions shall be set in such a way that the
diffefences are mapped to an as small as possible range of values without Ioss of informatipn.

10.3.2.2 Compression algorithm identifier

The dompression algorithm identifier shall identify the compression algorithmiysed. The fompression
algorjthm identifier shall be encoded in one byte. See Table 9 for the list of pGssible values.

Table 9 — Compression algorithm identifiers

Identifier Compression Algorithm

00Hex Bzip2[2]

01Hex LZWI3]

02Hex GZipl4]

03Hex Deflatels]

05Hex PPMd(6]

06Hex LZMAIZ]

08Hex Zipl8]

all others Reserved by ISO/IEC JTC 1/SC 37 for future use

10.3.2.3 Length of the compressed data

The dompressed-data length*field shall denote the total number of bytes in the compressged data. The
compressed-data length.field shall consist of four bytes.

10.3.3 Representation body

10.3.3.1 Structure

A sighature)/sign representation body in compression format shall consist of:

— aDblock of compressed data, and
— an extended data length field followed by optional extended data.

The data to be compressed shall consist of a sequence of difference channels, one for each channel
that is indicated as present by the channel inclusion field in the representation header. A difference
channel shall be encoded as described in clause 10.3.3.2. The sequence of difference channels shall be
compressed using the compression algorithm indicated by the compression algorithm identifier field in
the representation header.
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10.3.3.2 Sequence of channels

The compression format for signature/sign time series data shall store the data acquired from the input
device as a sequence of difference channels instead of as a sequence of sample points as defined in full
format.

Every difference channel shall start with the initial value c1 of the channel, encoded as defined in clause
8.3.3.2. This is followed by a sequence of differences between values at consecutive sample points
di=ci+1 - ¢i (1 £i< N -1). Each d; shall be encoded in two bytes as an unsigned integer after adding
32768.

10.3.3.3 Exfemdeddatatength

The extendefd data length field shall be as defined in clause 8.3.3.3.

10.3.3.4 Extended data

The extendefd data field shall be as defined in clause 8.3.3.4.
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Annex A
(normative)

Conformance testing methodology

A.1 Table of requirements

The tllormative requirements of the main body of this part of ISO/IEC 19794 are listed‘jn Table A.1.
The gupplier of the IUT should use Table A.1 to explain which optional compongnts of| this part of

ISO/IEC 19794 are supported and the testing laboratory should use Table A.1 to note’the fesults of the
test.
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A.2 Tables of test assertions

A.2.1 Conformance test assertions for full format

The specific test assertions required for conformance testing to the full format of this part of
ISO/IEC 19794 are listed in Table A.2. The normative requirements of this part of ISO/IEC 19794 listed
in Table A.1 are referenced in Table A.2.

if present, are
required to appear in a conforming data record.
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A.2.2 Conformance test assertions for compact format

The specific test assertions required for conformance testing to the compact format of this part of
ISO/IEC 19794 are listed in Table A.3. The normative requirements of this part of ISO/IEC 19794 listed
in Table A.1 are referenced in Table A.3.

The conformance test assertions are listed in the order in which the corresponding fields, if present, are
required to appear in a conforming data record.
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A.2.3 Conformance test assertions for compression format

The specific test assertions required for conformance testing to the compression format of this part of
ISO/IEC 19794 are listed in Table A.4. The normative requirements of this part of ISO/IEC 19794 listed
in Table A.1 are referenced in Table A.4.

The conformance test assertions are listed in the order in which the corresponding fields, if present, are
required to appear in a conforming data record.
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