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Foreword

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

work. |

the field of information technology, ISO and [EC have established a joint technical committe
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Attention is drawn to the possibility that some of the elements of this documentmay be the subject ¢
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Corrigefdum ISO/IEC 19794-7:2007/Cor.1:2009.
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JTC 1.

h task of the joint technical committee is to prepare International Standards. Draft Internationg
is adopted by the joint technical committee are circulated to national bodies for voting
ion as an International Standard requires approval by at least 75 % of thénational bodig
h vote.

ghts. ISO and IEC shall not be held responsible for identifying any orall such patent rights.

19794-7 was prepared by Joint Technical Committee ISO/IECJTC 1, Information technolog]
mittee SC 37, Biometrics.

ond edition revises the first edition (ISO/IEC 19794%7:2007). Clauses 7 and 8 have bee
lly revised and it has been amended by Clause 10 and Annex A. It also incorporates the Technica

19794 consists of the following parts, under the general title Information technology — Biometri
rchange formats:

1: Framework

2: Finger minutiae data

3: Finger pattern spectral data

4: Finger image data

5: Face image data

6: Iris image data

7: Signature/sign time series data
8: Fingerpattern skeletal data

9:Mascular image data

ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 2.

)

—

b

[72)

—n

—

[9)

— Par

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 reserve

d


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

INTERNATIONAL STANDARD ISO/IEC 19794-7:2014(E)

Information technology — Biometric data interchange
formats —

Part 7:

S it es d

1 Scope

his part of ISO/IEC 19794 specifies data interchange formats for signature/sigh behaviou
Aptured in the form of a multi-dimensional time series using devices suchras digitizing t4
dvanced pen systems. The data interchange formats are generic, in that they'may be applied 4
n a wide range of application areas where handwritten signs or signatures'are involved. No app
pecific requirements or features are addressed in this part of ISO/IEC 19794.

w = Q0 o

—

his part of ISO/IEC 19794 contains

— adescription of what data may be captured,

4 threedataformatsfor containingthe data: a full formatfor general use, a compression formaf
of holding the same amount of information as the fullformat but in compressed form, and a
format for use with smart cards and other tokens that does not require compression/decom
but conveys less information than the full format, and

—+ examples of data record contents and bestpractices in capture.

Specifying which of the format types and which options defined in this part of ISO/IEC 1979
He applied in a particular application,iscout of scope; this needs to be defined in application
requirements specifications or application profiles.

It is advisable that cryptographic techniques be used to protect the authenticity, integy
donfidentiality of stored and.transmitted biometric data; yet such provisions are beyond the
this part of ISO/IEC 19794/

—

his part of ISO/IEC 19794 also specifies elements of conformance testing methodology, test as
nd test procedures7as applicable to this part of ISO/IEC 19794. It establishes test assertion
structure and intepnal consistency of the signature/sign time series data formats defined in {

ral data
blets or
nd used
lication-

capable
compact
pression

4 are to
Lspecific

ity, and
scope of

sertions,
s on the
his part

f ISO/IEC 19794 (type A level 1 and 2 as defined in ISO/IEC 19794-1:2011/Amd.1), and semantic test

ssertions (type A level 3 as defined in ISO/IEC 19794-1:2011/Amd.1).

he cariformance testing methodology specified in this part of ISO/IEC 19794 does not establig

h:

tests of other characteristics of biometric products or other types of testing of biometric ;l)roducts

(e-g—acceptarnce, performarce, TODUSLESS, SECUTITY ),

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

requirements of this part of ISO/IEC 19794.

2 Conformance

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

© 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 thle
implemgntation in an implementation conformance statement (ICS), 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 follpwing referenced documents are indispensable for the application of this document. For date
referendes, only the edition cited applies. For undated references, the latest edition of the reference
document (including any amendments) applies.

jorpen

[%)

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

ISO/IEC[19785-1, Information technology — Common Biometric Exehange Formats Framework — Part ]:
Data element specification

ISO/IEC|19785-2, Information technology — Common Biometric’Exchange Formats Framework — Part 2:
Procedules for the operation of the Biometric Registration Atithority

ISO/IEC[19785-3, Information technology — Common_Biometric Exchange Formats Framework — Part 3:
Patron fprmat specifications

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

4 Ternms and definitions

For the purposes of this document)the terms and definitions given in ISO/IEC 19794-1:2011 and thle
followinlg apply.

4.1
channe
data itemn (captured,intermediate, or processed) recorded in form of a time series

EXAMPLE pex tip position x and y coordinates, pen tip force, pen tilt along the x and y axes, pen azimuth, pepn
elevation, pen roetation

4.2
compressien
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°.

6

en rotation
ngle of the rotation of the pen about its longitudinal axis measured counter-clockwise<{rom g4 device-
sjpecific rotational reference position

ote 1 to entry: The pen rotation may range from 0° to 360°.

7

en tilt along the x axis
ngle measured clockwise from the positive z axis to the perpendicularprojection of the pen pnto the
Z plane

ote 1 to entry: The pen tilt along the x axis may range from -90° to +90°.

.8

en tilt along the y axis
ngle measured clockwise from the positive z axis to the perpendicular projection of the pen pnto the
z plane

ote 1 to entry: The pen tilt along the y axis may range\from -90° to +90°.

9
en-up event
ent from which on the pen tip is not touching the writing plane, after a pen-down event

10

mpling rate
umber of samples per second. (or per other unit) taken from a continuous signal to make a[discrete
sfignal

A1
ignature/sign representation
ata recorded fromya single signature/sign

A2

jitter

spmple Standard deviation of at least 100 x coordinate samples from a stationary pen
13

Yijitter

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

least significant bit

most significant bit

6 Conventions

6.1 Ctlordinate system

The coor
system.

right. The y axis shall be the vertical axis of the writing plane, with y coordinates increasing upward

The z ax
out of th

NOTE
instance

62 O

The mot
(and are

Within 2
the ‘leas
6.3 R«
The datz

dinate system used to express the pen position shallbe athree-dimensional Cartesian coordinat
The x axis shall be the horizontal axis of the writing plane, with x coordinates increasing to th|

«» 7T M O

is shall be the axis perpendicular to the writing plane, with z coordinates increasing upward

e writing plane starting from 0. For an illustration see Figure 1.
A
V4
y
\ ¢
Writing pl@

\§‘ -

0 N ;

o~

Figure 1 — Coordinate system

—

The origin of x and y coordinates is not'specified here. Depending on the used technology, it may be, fd
in the centre of the writing pad, at its\lewer left corner, or at the pen position at the first pen-down event.

rtet and bit order

e significant bytes of any multi-byte quantity are stored at lower addresses in memory thap
transmitted before)(less significant bytes.

=

byte, the bits arenumbered from 8 to 1, where bit 8 is the ‘most significant bit’ (msb) and bit
t significant bit'/1sb).

egistered/ format type identifiers

| récords specified in this part of ISO/IEC 19794 may be embedded in a CBEFF- (ISO/IEC 19785

1) comp

iant biometricinformation record (BIR). This clause lists the BDB (biometric data block) formdt

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 reserved
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Table 1 — Format type identifiers

014(E)

CBEFF BDB format |Short name Full object identifier

type identifier

14 (000eHex) signature-sign-time- {iso(1) registration-authority(1) cbeff(19785) biometric-organization(0)
series-full jtc1l-sc37(257) bdbs(0) signature-sign-time-series-full(14)}

15 (000fHex) signature-sign-time- {iso(1) registration-authority(1) cbeff(19785) biometric-organization(0)
series-compact jtcl-sc37(257) bdbs(0) signature-sign-time-series-compact(15)}

30 (001eqex) signature-sign-time- {iso(1) registration-authority(1) cbeff(19785) biometric-organization(0)
series-campression }'f(“l -cr‘?7(7'§7) hrﬂ'\c(n) cignnhlrp-cign-fimn-cnripc-rnmprnccinnf?o)}

als the one for the full format defined in ISO/IEC 19794-7:2007. An indication of which version of the fy
applies can be determined from the version number included in the general header.

—

5O/1IEC 19794-7:2007. Hence, the format type identifier for the compact format ‘defined in this e
50/1EC 19794-7 is also the same as the one for the compact format defined in ISOAEC*19794-7:2007.

[—

~y

7 Channels

7.1 General

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

oMol

NOTE1 The format type identifier for the full format defined in this edition of ISO/IEC 19794~7"is the same

11 format

NOTE 2  The compact format defined in this edition of ISO/IEC 19794-7 is the samie“ds the one defined in

dition of

ed with

ifferent capture devices or used in different applications may contain data from different channels.

ither the T channel or the DT channel shall be presént)or uniform sampling (constant time difference
etween adjacent sample points) shall be indicated (§ee clause 7.6). Inclusion of atleast one other|channel
5 mandatory.
Table 2 — Channels

Channel |Description

name

X x coordinate (horizontal pen position)

Y y coordinate (vertical pen position)

Z z ¢oordinate (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

E pen-tipferee

S 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 5
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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 for 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

appropr

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

7.3 P

The VX
pen tip v

The uni
values g
choosin

7.4 P

The AX
the pen

The uni
the inte
descripf]

7.5 Ti
The T ch

The uni
recordb
scaling

7.6 Ti
The DT

The uni
recordb
scaling

In case

n tip velocity channels: VX, VY

hannel is for recording the pen tip velocity along the x axis. The VY channel is for recording th
relocity along the y axis.

D

of measurement is millimetres per second (mm/s). To restore the actual values, the intege
jven in the record body are to be divided by a scaling value given in the channel description. Bfy
b appropriate scaling values, different degrees of accuracy can be expressed.

=

n tip acceleration channels: AX, AY

hannel is for recording the pen tip acceleration along the x axis.“The AY channel is for recordinjg
[ip acceleration along the y axis.

L of measurement is millimetres per square second(mm/s2). To restore the actual values,
ber values given in the record body are to be divided'by a scaling value given in the channgl
ion. By choosing appropriate scaling values, differént degrees of accuracy can be expressed.

me channel: T

annel is for recording the time elapsed:since the first sample.

D

E of measurement is seconds (s).-Te-restore the actual values, the integer values given in th|
ody are to be divided by a scalingvalue given in the channel description. By choosing appropriat]
ralues, different degrees of aéeutracy can be expressed.

[

me difference channel: DT
channel is for recording the time elapsed since the previous sample point.

[ of measurement is seconds (s). To restore the actual values, the integer values given in th
ody are to he-divided by a scaling value given in the channel description. By choosing appropriat]
ralues, different degrees of accuracy can be expressed.

[CENe]

of dniform sampling, the channel inclusion field (see clause 8.3.2.8.1) in the representatiop

header s

Heuld indicate the DT channel as present, but the DT channel values should be absent in thie

representation body while the channel description preamble (see clause 8.3.2.8.2) for the DT channel

indicate

s 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 The direction of the pen-tip force depends on the capture device technology, which is identifi
capture device technology identifier.

7.8 Pen tip switch state channel: S

The S channelis for rpr‘nrding whether the pen tip touchesthe writing phnp ornot Thevalues

ed by the

all be 0

ih case that the pen tip does not touch the writing plane. In case of pen-down events, the valué;s
he 0. The value shall be 1 in case that the pen tip touches the writing plane. In case of pen-up‘ev|
vialue shall also be 1.

NOTE Temporarily maintaining a value of 0 when the pen tip starts touching the swriting plane

—

~1

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

here are five channels defined for recording pen orientation data. The A channel is for recor
en azimuth. The E channel is for recording the pen elevation. The(FX channel is for recording

= ot s e

ecording the rotation of the pen about its longitudinal axis. It may be chosen to use

- pen azimuth and pen elevation or

— pen tilt along the x and y axes

with or without the pen rotation. For illustrations‘see Figure 2 and Figure 3.

The unit of measurement for the pen orientation angles is degree (°).To restore the actua
he integer values given in the record body are to be divided by a scaling value given in the
description. By choosing appropriate scaling values, different degrees of accuracy can be expr¢g

—

ecognition of pen-down events even if the capture device provides no sample points fofipen-up strokeg.

hall also
ents, the

allows a

ding the

the pen

It along the x axis. The TY channel is for recording the pen tiltalong the y axis. The R chanmnel is for

values,
channel
ssed.

Figure 2 — Pen orientation angles

© ISO/IEC 2014 - All rights reserved
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Figure 3 — Pen rotation

8 Full format

8.1 Record organisation

that shalll be present. The dashed boxes-indicate optional fields. The length of each field in bytes i
indicate in parentheses at the bottom of'the corresponding box. The ellipses indicate that more field
of the sgme format may follow.

v n n

© ISO/IEC 2014 - All rights reserved
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General header Record body
(15) (variable)
A
s A )
Format identifier | Version number Record length | Number of | Certifi- | Representation 1 [Reipre;ntﬁonim‘
representa-| cation ‘
tions flag T
(4) (4) (4) 2) (1) (variable) L (variable)
A
r N
Representation Representation
header body
(variable) (variable)
A A
' N
Representation Capture date | Capture | Capture Capture Quality record Channel Number of Sequence of Extended Extended|data \
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
A
s s N N
Number | Quality block 1 | r Quality block ¢ | Channel X channel [~ Rchannel | Sample point 1 Sanpiple point n
of qual. ‘ inclusion description ‘ description
blocks | |7 field ooy b | wvariable) | iable)
1 5 5 2 variable variable variable ariable
w ] _® _ L_®_1 @ arble) | Wanedle)
N A A
4 N\ r N s N
Quality | Quality Quality Pre- Scaling TMinimum TMaximumT Average TStandard—] r value 1 r value L
score | algorithm | algorithm amble value | possible | possible | | deviation | | ‘ | ‘
vendor ID ID value vaue = (A T
(1) 2 (1) @ | @ | @ | @ _ N<@ || @ | [ @ |

Figure 4 — Full format

.2 General header

§.2.1 Structure

The general header shall contain information applicable to all signature/sign representatigns. The
general header shall consist of the following data elements in the given order:

a format identifier,

a version number,
the length of the datarecord,
a field indicating the number of subsequent signature/sign representations, and

a certificatiotni-flag.

.2.2 Format identifier

he format identifier shall be recorded in four bytes. The format identifier shall consist of the three

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

> =

8.2.3 Version number

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
representation 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-ofone rnprncnnfnﬁnn is rnqnirnr]

8.2.6 C(ertification flag

The onepbyte certification flag indicates whether each representation header includes a certificatioh
record. Its value shall be 00yex to indicate that no representation contains a certification@ecord.

NOTE The certification flag has been added for upward compatibility with later versions$wofthe full format in
which representation headers may contain certification records.

8.3 Record body

8.3.1 S$tructure

The recprd body shall consist of a sequence of at least one-signature/sign representation. Each
signatute/sign representation shall consist of the following data elements in the given order:

— arepresentation header and

— arepresentation body.
8.3.2 Representation header

8.3.2.1 | Structure

A signatjre/sign representation header shall contain representation-specific descriptive information. A
represemtation header shall consistiofthe following data elements in the given order:

— arepresentation-length field,

— the fapture date and time,

— acapture devicetechnology identifier,
— acapture device vendor identifier,

— acapturedevice type identifier,

— aqu _:\]ify record,
— asequence of channel descriptions, and

— afield 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
representation header.

10 © ISO/IEC 2014 - All rights reserved
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8.3.2.3 Capture date and time

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

Jnture device technoloagyv used ta acauire the cantured bhiometric samnle A value of 00 i
3¢ 5Y T )t )¢

class of
dicates

ynknown or unspecified technology. See Table 3 for the list of possible values.

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

0

.3.2.5 Capture device vendor identifier

he capture device vendor identifier shall identifyithe biometric organisation that owns the
hat created the BDIR. The capture device vendor identifier shall be encoded in two bytes c
BEFF biometric organization identifier (registered by IBIA or other approved registration au|
value of all zeros shall indicate that the capture device vendor is unreported.

=0 ot

o0

.3.2.6 Capture device type identifier

he capture device type identifier shall identify the product type that created the BDIR. It
ssigned by the registered praduct owner or other approved registration authority. Registered
ypes shall include all validcombinations of writing tablet and pen as a single product where ap|
value of all zeros shall indicate that the capture device type is unreported. If the capture devic
entifier is 0000yex, then also the capture device type identifier shall be 0000yex.

dliie S S |

§.3.2.7 Quality record

v

hall consist of one byte. It shall represent the number of quality blocks as an unsigned integer.

Hach\guality block shall consist of

product
rying a
hority).

shall be
product
plicable.
b vendor

he quality tYecord shall consist of a length field followed by zero or more quality blocks. The length field

— a quality 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 Channel inclusion field
The channel descriptions field shall begin with a channel inclusion field indicating the)presence dr
absence|of channels.
The chapnel inclusion field shall consist of two bytes. Each bit shall correspond,to_a channel as showh
in Tablel4. A bit value of 1 shall encode the presence of the corresponding channgék a bit value of 0 shall
encode fhe absence of the corresponding channel.
Table 4 — Format of the channel inclusionfield
Channel name Octet |Bit position
X 8 (msh)
Y 7
Z 6
VX 5
\§
VY 4
AX 3
AY 2
T 1 (Isb)
DF 8 (msb)
7
6
TX 5
2
TY 4
A 3
E 2
R 1 (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 Octet 2
1]1]ofofofofof1]o]1][1]o]o]1]1]1

Figure 5 — Example of a channel inclusion field

8.3.2.8.2 Channel description preamble

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

ach of the bits 4 through 8 of a channel description preamble shall correspond to a channebattribute as
shown in Table 5. A bit value of 1 shall encode the presence of the corresponding channgl.dttribjite; a bit
alue of 0 shall encode the absence of the corresponding channel attribute. If any of the bits 4 through 8
f a channel description preamble are set to 1, the preamble shall be followed by a’Sequence of{channel
tributes in the same order as indicated in the preamble starting with the scaling value.

Table 5 — Format of a channel description preamble

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)

value of 1 for bit 3 of a channel déscription preamble shall indicate that the value of this cannel is
onstant. If bit 3 of a channel descpiption preamble is set to 1, then this channel shall be absent in the
epresentation body even though the representation header indicates the presence of the chanrjel. If the
hannel description containsa scaling value, then the constant value of this channel shall be 1| divided
y the scaling value.

o0 =5 o o

sl

XAMPLE 1  Bit 3 ofthe DT channel description preamble can be used to indicate a uniform sampling rate.

NOTE1 For allether channels except the DT channel, bit 3 of the channel description preamble should be 0.

oY

value of Isfor bit 2 of a channel description preamble shall indicate that the linear componept of the
egression line for this channel has been removed from this channel.

—

HXAMPLE 2 Bit 2 of the X channel description preamble can be used to indicate that the linear component of
n€X-on-T regression line (which may be present due to writing along a horizontal line) has been remoyed from

X ol 1. pa | 4 41 AV4 1 4 1l
t 1T A CIIAIIIITCT TIT UTUTT tU llldp LIIT A VAIUTS U d SIIIAdIITT 1 ausc.

—t

NOTE 2  Since the removal of a linear trend with respect to time is not practically relevant for the time channel,
the value of 1 should not be used for bit 2 of the channel description preamble of the T channel.

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

8.3.2.8.3 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.
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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

52(1+LJ-2E_16 .

211

EXAMPLE s = 1 is represented by a value of 00yex in the fraction field F and a value of 10y¢x in tHe exponent
field E.
The scaling value has a range from 2-16 to (1 + 2047/2048)-215, i.e. from 0,000 015 258 789 062 5 tp
65 520.
The channel values in the representation body as well as the minimum, maximtify’and average channgl

values a
scaling

If the sc

8.3.2.8.4

If preseint, the minimum and maximum possible channel values shall indicate the scaled range of valug

that the

For the

values ip the range from 0 to 65 535 are allowed. These values shall be encoded in two bytes as unsigne

integers

For the minimum and maximum possible ¢hahnel values of the X, Y, VX, VY, AX, AY, TX, and TY channel$,

integer

bytes a
the mos
value 0.

nd the standard deviation in the representation header are to be divided by the correspondinjg
ralue to obtain their actual values.

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

}  Minimum and maximum possible channel values

[72)

deployed capture device may deliver for the corr€sponding channel.

minimum and maximum possible channel valites of the Z, T, DT, F, A, E, and R channels, integg

==

Falues in the range from -32768.to 32767 are allowed. These values shall be encoded in twp
unsigned integers after adding'32768 to each value. Hence, for non-negative numbers, bit 8 ¢
 significant byte has the value 1; for negative numbers, bit 8 of the most significant byte has th|
For decoding these values, 32768 is to be subtracted from each recorded value.

@ =

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:

]

present, the standard deviation ol the channel values shall be the empirical standard deviation o,
punded to the nearest integer, of all values ¢; (1<i<N) for the corresponding channel Within a
ignature/sign time series data record:

wv__=

or the averages of the Z, T, DT, F, A, E, and R channels as well as for the-standard deviations of all
hannels, integer values in the range from 0 to 65 535 are allowed. Thesewalues shall be encodgd in two
ytes as unsigned integers.

o0

or the averages of the X, Y, VX, VY, AX, AY, TX, and TY channels, integer values in the range from 32768
b 32767 are allowed. These values shall be encoded in twa_bytes as unsigned integers after adding
2768 to each value. Hence, for non-negative numbers, bit 8\of the most significant byte has the value 1;
br negative numbers, bit 8 of the most significant byte has‘the value 0. For decoding these values, 32768
b to be subtracted from each recorded value.

= eh ) of o

=z

OTE The average and the standard deviation valties provide information as to whether and to whfch range
he signature/sign data has been transformed for facilitating comparison.

ot

HXAMPLE The averages of the X and Y channels provide information as to whether the signature/pign data
hlas been translated and rotated for facilitating comparison. If present, the standard deviation values of the X and
Y channels provide information about the range to which the signature/sign data has been normalized apd scaled
for facilitating comparison.

o0

.3.2.9 Number of sample points

|

he length field shall indicate the number of sample points. The length field shall consist of thr¢e bytes,
epresenting the number.of sample points as an unsigned integer.

—

§8.3.3 Representation body

8.3.3.1 Structure

A signature/sign representation body shall consist of

—~a sequence 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 Exztandoad data laxnail
L] L] . LIALCIIUCU UdLda l\'llsbll

-

The extg¢nded data length field shall indicate the number of bytes in the extended data field. Thedengt
field shdll consist of two bytes, representing the number of subsequent bytes as an unsigned intege
Values in the range from 0 to 65 535 are allowed.

)

8.3.3.4 | Extended data

The optional extended data field allows for inclusion of additional data that may be used by compariso
algorithms. The structure of the extended data field is not prescribed by this pavt of ISO/IEC 19794.
extendefl data is present and the comparison algorithm does not recognisé its format, the algorithy
shall ignjore it.

=Sy

[l

NOTE Comparison algorithms claiming to use data records conforming to‘the full format defined in this pat
of ISO/IHC 19794 should be capable of achieving equivalent biometric pefformance in terms of error rates whepn
processing data records without extended data and when processing datarecords with extended data.

9 Compact format

9.1 Record organisation

[72)

The conjpact format of signature/sign time seriés data is for use with smart cards and other tokens. If
areas ofjapplication include both off-card andlen-card comparison.

The conjpact format of signature/sign time series data is more compact than the full format defined i
clause 8| A signature/sign time series data record in compact format contains a single signature/sig
represeftation; it does not contain a header and encodes each channel value within one byte onlj
Informaltion about the structuré and contents of the data record that otherwise would be given in th|
channel|descriptions within(the header is contained in a separate comparison algorithm parameter
data objpct as defined in clause 9.2.

» ® = =

Figure § depicts the bgdy of a signature/sign time series data record in compact format. The solid boxe
indicate|fields that shall be present. The dashed boxes indicate optional fields. The length of each field i
bytes is [ndicatedin'parentheses at the bottom of the corresponding box. The ellipses indicate that mor
fields of|the same format may follow.

D = n

BDB
(variable)
A
r N
Sample point 1 Sample point n
(variable) | 77 (variable)
A
r A
=" [—
| 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
n ISO/TEC 19798 .2 ~c R1 Thalanath fialdc chall ha ancadad followiing tha Nictinguichad ncodin

HSOAEC19785-3as BTt helength-fields-shall- be-encoded-folowingthe Distinguished E g
ules of ASN.1 defined in ISO/IEC 8825-1. Its contents may be a sequence of channel descrifjtions as
efined in clause 9.2.3 and the maximum number of sample points that the comparison algorithm is able

b process as defined in clause 9.2.2.

—

o o

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

Tag Length |Value Presence

Blyex |variable

Tag |Length |Value

81yex |variable |Minimum and maximum numberof sample points as defined |optional
in clause 9.2.2

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

9.2.2 Minimum and maximum number of sample points

Ifthereis alower and an upper limit to the numher of sample points, the minimum and maximum|number
df sample points that the comparison algorithm is able to process may be indicated in the conpparison
dlgorithm parameters data object. The mihimum number of sample points shall be encoded in one
Byte as an unsigned integer, directly followed by the maximum number of sample points encoded 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

]

[ present, the sequence of channel descriptions shall begin with a channel inclusion field as d¢fined in
lause 8.3.2.8.4:

Q

9.2.3.2<-Channel description preamble

The-channel inclusion field shall be followed by a sequence of channel descriptions for the ¢hannels
3 Ph pupgpa | e 41 1 1. 1 H £iald Tl pa | £ 4l 1 1 raades H A od 3
larcateaas PITOSTIIUIIT LIIT UIHHAIITICT THICTUSTUIT TITIUL. TIIT UTUTT U UIT UIIAdIITITT UTS LT TPUIUILLIS 15 UCL\.rmlned
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.
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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

For the
integer Y
unsigne
significd
For decd

9.2.3.5

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

defined

For the
channel

byte as @insigned integers.

For the
to 127 3
to each
negative
be subtr

jon

the range from 0 to 255 are allowed. These values shall be encoded in one byte as unsigne

inimum and maximum possible channel values of the X, Y, VX, VY, AX, AY, TX, and TY\channels,
balues in the range from -128 to 127 are allowed. These values shall be encoded iri\gne byte 4
[ integers after adding 128 to each value. Hence, for non-negative numbers, bit 8 of the mos
nt byte has the value 1; for negative numbers, bit 8 of the most significant byte’has the value
ding these values, 128 is to be subtracted from each recorded value.

—~+

Average and standard deviation of the channel values

n clause 8.3.2.8.5.

Pt

pverages of the Z, T, DT, F, A, E, and R channels as well)as’for the standard deviations of a
5, integer values in the range from 0 to 255 are allowed. These values shall be encoded in on|

[¢]

hverages of the X, Y, VX, VY, AX, AY, TX, and TY'channels, integer values in the range from 12
re allowed. These values shall be encoded intone byte as unsigned integers after adding 12
value. Hence, for non-negative numbers, bit8 of the most significant byte has the value 1; fq
numbers, bit 8 of the most significant byte has the value 0. For decoding these values, 128 is |
acted from each recorded value.

O = W

9.3 EI'nbedment in a CBEFF data structure

Accordi
ISO/IEC
8, depen
tag shal
shall be
contents

g to the TLV-encoded patron format for use with smartcards or other tokens defined i
19785-3, a signature/sigh'time series data record shall be encoded as shown in Table 7 or Tabl
ding on whether thersignature/sign time series data record contains extended data or not. If]
be 5f2eney if there-is no extended data, and 7f2epey if there is also extended data. Its lengt
encoded following'the Distinguished Encoding Rules of ASN.1 defined in ISO/IEC 8825-1. It
shall be the body of a signature/sign time series data record as defined in clause 9.4.

»n = »n [0 =

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

Tag Iiength |Value
5f2eyex Llvariable Rndy ofa cignnhlrpl/cign time series datarecord as defined in clause 9 4
18 © ISO/IEC 2014 - All rights reserved


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

ISO/IEC 19794-7:2014(E)

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

AD frz0a)
TTZHTY tyYP€y

2O

4 Record body

The record body consists of a sequence of fields, each of which consists of a sequence’of chann

f a sequence of selected channel values as indicated by the channel inclusion-field in the co

p] values

parison

at a particular sample point, for subsequent sample points. For each sample point, the field sha(m consist
|

gorithm parameters data object. The order of the channel values is determined by the order of i
hclusion within the channel inclusion field (Table 4).

—

1

or the Z, T, DT, F, A, E, and R channels, integer values in the range from 0 to 255 are allowe
alues shall be encoded in one byte as unsigned integers. In the compact format, the T chan
ontain time data relative to the preceding sample.

Q<

Hor the X, Y, VX, VY, AX, AY, TX, and TY channels, integefrvalues in the range from -128 to
llowed. These values shall be encoded in one byte as unsigned integers after adding 128 to ea
ence, for non-negative numbers, bit 8 has the valued;for negative numbers, bit 8 has the val
ecoding these values, 128 is to be subtracted fromeeach recorded value.

or the S channel, the integer values 0 and 1 axg allowed. These values shall be encoded in one
nsigned integers.

0 Compression format

0.1 Record organisation

he compression format of signature/sign time series data is for use within applications whe
ata record size and algorithm performance in terms of error rates, are important factors (for ¢
sjmart cards and other tokens) and also within applications where the data transmission speg
e slow.

he compression format has the advantage of smaller data size due to lossless data compressic
ihconvenience; it requires uncompressing the data in order to use them.

signature/sign time series data record in the compression format shall consist of the follow
entents in the given order:

hdicated

d. These
hel shall

127 are
th value.
e 0. For

byte as

re both,
pxample,
d might

n. As an

ing data

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

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

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

he data

indicate

fields that shall be present. The dashed boxes indicate optional fields. The length of each field in bytes is
indicated in parentheses at the bottom of the corresponding box. The ellipses indicate that more fields

of the same format may follow.
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General header Record body
(15) (variable)
A
e 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)
IS Y
Representa-| [ Capture date | Capture | Capture Capture Quality record Channel Number of Com- | Compressed- Block of Extended Extended\data
tion length and time device device device descriptions sample points | pres- data length | compressed data data ‘
tech. ID | vendor ID type ID ny sion ID length
(4) 9) ()] 2) 2) (variable) (variable) (3) ()] 4) (variable) 2) (variable)
A
s R
™ Xdifference | " Rdifference|/7
| channel | | channel |
‘ (variable) J ‘ (Variable) J
A
r R
X1 X2-X1 ‘ ) XN-XN-1 ‘
@ a 1IN @ |
Figure 7 — Compression format
10.2 General header

The gengral header shall be as defined in clause 8.2 withrthe exception of the format identifier. Thie

format i
as a stri

10.3 Rq

10.3.1

The rec

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

— are

— are

10.3.2

10.3.2.1] Structure

Hentifier shall consist of the three ASCII characters “SCD” (534344yex) followed by Null (00p¢4)
g terminator.

ecord body
btructure
pord body shall consist of.a’sequence of at least one signature/sign representation. Each
presentation header and
presentation body:

Representation header

Arepre

entation header shall contain representation-specific descriptive information. A representatio

header shall consist of the following data elements in the given order:

— arepresentation-length field,

— the capture date and time,

— aca

— adca

— adca

pture device technology identifier,
pture device vendor identifier,

pture device type identifier,

— aquality record,

20
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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
device technology identifier, the capture device vendor identifier, the capture device type ident

g orar; O O v v, O D PO Cl D

clause 8.3.2. The scaling values given in the channel descriptions shall be set in such a way
differences are mapped to an as small as possible range of values without loss of information.

0.3.2.2 Compression algorithm identifier

[he compression algorithm identifier shall identify the compression algorithnbused. The com
dlgorithm identifier shall be encoded in one byte. See Table 9 for the list of possible 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 compressed-data length'field shall denote the total number of bytes in the compressed d
dompressed-data length(field shall consist of four bytes.

10.3.3 Representation body

10.3.3.1 Structure

oY

signature/sign representation body in compression format shall consist of:

- _“ablock of compressed data, and

capture
ifier, the
defined
that the

bression

ata. The

— 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
that is indicated as present by the channel inclusion field in the representation header. A di
channel shall be encoded as described in clause 10.3.3.2. The sequence of difference channels
compressed using the compression algorithm indicated by the compression algorithm identifie
the representation header.

© ISO/IEC 2014 - All rights reserved
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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 Extended data length

The extg¢nded data length field shall be as defined in clause 8.3.3.3.

10.3.3.4 Extended data
The ext¢nded data field shall be as defined in clause 8.3.3.4.
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Annex A
(normative)

Conformance testing methodology

o

1.1 Table of requirements

he normative requirements of the main body of this part of ISO/IEC 19794 are listed.in Table A.1.
he supplier of the IUT should use Table A.1 to explain which optional components of thig part of

50/1EC 19794 are supported and the testing laboratory should use Table A.1 to noté the results of the
Pst.

o = ]

© ISO/IEC 2014 - All rights reserved 23
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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

3 Tall Al £ 3 Tall A
1 I IdUIC 7.1 AdICITIUCICITCIICCU IIT T1dUIC 71.4.

The conformance test assertions are listed in the order in which the corresponding fields, if prefent, 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

I arrad taannane 10 o con ot g Aot o d
gareetoappeatra tormroratgtartaTecotrea

© ISO/IEC 2014 - All rights reserved 51


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

2014(E)

ISO/IEC 19794-7

s\Q/ 1-0 XoHzy 10 X°Hzg 01 Se1gag papusixy T €84 Joddeim J174D | TTE-L
v/N hl.\.\ W| ¥ V/N V/N s‘Ax|  dg| LSYEY ‘T TY 4ad|ote-L
v/N N N\& € V/N V/N s‘Ax|  de| LSYEY2d Ty aad|60¢€-L
E&\D juasaud j1 X°Hyy 01 X*H 01 1 r4 L4 9.4 dad|80¢-L
Wl e 1 juasaud 1 ¥°Hyy 01 X°H() () ok ® z LLY'9Ld aad| L0g-L
W rm ; juasa.d J1 ¥°Hj3 01 ¥HQ 04 ze z LL49Ld 4ad|90¢g-L
W <\\D juasaud J1 ¥°Hyy 01 ¥H( 04 Bz 8.4 ‘9L¥ gad | sos-L
W ), ueseud gy 03 Mg 01 x| ¢ 844 ‘9L 4ad|¥0€-L
W .\OE%E&_ES 10 X°HQ [k} s z 644 ‘9/d 4ad|€0g-L
W /v?wme&_ﬁ:t 031 **H(( ok} J z LLd°9LY 4ad|z0g-L
N &\@8&_3& 031*Hp( 01 P r4 L£4°9L4 dad|10¢€-L
I Emmm&\@\ﬁmt 01 *?Hp( 04 1z LL49LY gad|00g-L
W Eaeﬁ_x@m\wusmoo ok Ae Z 8,4 9.4 aad|662-L
W juasa.d j1 xm:w\&_wwxoo ol Xe z 8.4 ‘9/d 4ad|867-L
W Juasa.d J1 ¥°Hyj 03 *@W@ 01 Mmooz 8.4 ‘9L qad | L67-L
W Juasaad J1 ¥°Hyy 03 X?H 0, ol XA Z 8,494 aad|96z-L
W juasaud j1 X°Hyz 03 **Hoo | /04 z Z L2492 aad|s6z-L
W *HjyoyeHo| B £z 8.4 ‘9L 4ad| +67-L
N ¥oHy3 03 ¥°HQ 0 04| P X Z 8,494 4ad| €62-L
1-0 59144 $3U93U0 JO JaquINu v | (e gag paepuersy| ¢ z8d| Jaddeim 44990 | z67-L
XPH}13378 03 *°HQ0OT0Z8 NOR
“¥°HjjTg8 01 ¥°H(QT8
1-0| ¢ *°Hj/ 01 *°HQ Da| ydud mmw%é\%csm T 784 | Iaddeam 449490 | T6Z-L
0 *oH{g o 8e1gag puepueis| 1 zed| aeddeim 44340 | 067-L
W $914q $3UL3U0D JO JaqUINU [o)e| {ya8usg W\@n z 84| Ieddeim J494D|687-L
*oHyy1578 01 *°HO 1078 \Q
“¥°Hjj1g8 03 ¥°H0QT8
n z xaHy, 03 XeH()() [o)e| yisus| gag \RW\\ 184| 1oddeim Jid4D|887Z-L
— XoHagzj/ 10 Hazjg 4 Se1gag I ,ArmJ 084| Jtoddeim g479D| T-L
Jnsa. sanfex Trod—snT TOT arg
1S9, pay1oddng -dng| -e3g|910N spuearadg| -eaadQ PI914 [[9A977| 3Judwdainbay uoI123S| 1S9L

JeurLIoj }oeduiod 9y} .I0J SUOI]LIISSE }S3) IIUBULIOJUO) — €'V [qeL

© ISO/IEC 2014 - All rights reserved

52


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

2014(E)

ISO/IEC 19794-7

90Ud.I9Ja.1 Y3IM) S[oUUBYD A

\ﬂﬁuwh.:uu o9.1€ S9¥0.31S 9yl

Suime.p aulj [B013.19A Y

U3IM) S[aUUeyDd S pue

A[109.1100 a.1€ S9)0.11S 93

"BIBP POPUIIXD

'ssad0.1duime.lp ay) Surinp sasow uad a3 se 98ueyo A[3ueLISUOD P[NOYS BIEP [QUUH

'Sp.10d9a.d elep SolIas awI} U

0 J33Ud[ pUE UOIID3.1IP 33 IaY3aYym YI3Yd pue waisAsghns aanided eyep sarias awiy udis/aanyeudis e 03 yasus| pue

‘elep Suimelp aul] usamiaq (T « ( :[puueyd,s) adueyd ,umop-uad, a13uls e Aq pamo[[0] (0 « T :[oU

1 Ul P919933p 9q P[NOYS UOIIBIASD [dUUEBYD ¥ OU puk elep uiMme,Ip sul[ [BIUOZIIOY 33 Ul P93I3IdP aq P[NOYS UOIIeI

X 93 JO A0eINnddk 9] JO JUSWISSISSE U J[CBUD [[IM ddBJINS 91n3dEISY3 U0 UMEIP SUI[ [BI1IISA WD Z B AQ PIMO[[0] {

'Sp.J0J9a. elep Sollas W] U

0 y33Ud[ pue UOIIDAIIP Y3 I9YIdYM 23yd pue waisAsqns aanyded ejep-sorias awn udis/ainjeudis e 0l yaduay pue

"T 5288 DAI/0SI Ul paulep T'NSV Jo se[m Surpooug paysmSunsiq ay3 Suy/

"BJBP POPUIIXD OS[E SI 2I9UVJIKPHOZJ/ PUE BIED POPUIIXS OU

51 9103 J1 A[uo Ajdde s3sa93 asay,, 1-0
S9JON Snjels
O A pue X yjog :9uodino pajoadxy

‘(sanyea 3urgess ay3 03

pue ¥ 243 jo AoeIndde 93 JO JUSWISSISSE Uk I[QEUR_[[IM d0kJans a.an3ded uo pre(raao aje[dwa) e Suisn ume.p 193awferp ul wd g Jo 32110 Y :SNNWIS IS,

31s/0an3eudis ndino ay3 ur pajda[jal
UOT}09.11p PAUIJOp JO SIXO0JIS IoUY 1

ieyo §) adueyo dn-uad, s[3uis y ‘ejep
9p [PUUBYD X ON :9WO02IN0 pajdadxy

‘(senpea 3urfeos ay3 03 9oUa.I9JAI
UI[ [BIUOZLIOY WD 7 ¥ :SN[NWIIS 3S3],

31s/21n3eudis andino ay3 ul pajosfjal
U01109.11P PAULJP JO SOY0.J3S Jouyq €

hWo[[0] papooua aq [[eys yaSua[ oy, ¢
b1 90011 JI X0H9ZJS aq [[eys Seaay], T
S9JON 1S9L

1-0 anfea Aue 04 eJep pepuaixy Z €84 BIEp papualxy | $TE-L
1-0 $914q S3ULIU0I JO JdqUINU 04 | {y38usy gag pspuaixy} Z €8d| 1oddeim JiddgD | ETE-L
*9Hj33328 03 *°HOQT0Z8
*°H3j18 01 *°H08T8
1-0| ¢ *°Hy/ 03 *°HpQ 0d| wSus| gag papuaixy I €gy| Ioddeim 44990 |Z1E-L
Jnsal san[ep yod| sm 10) ai
1S9, pa11oddnf -dng| -e35|910N spueiradg| -eaadQ PId14 | [9A9T . Ausawaainbay uo1109s| 1S9L

\SDSu—ux—u—DJu C'YU A IO L
- Lid J GV | gt Gt )

53

© ISO/IEC 2014 - All rights reserved


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

ISO/IEC 19794-7:2014(E)

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
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