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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-gov
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Introduction

ISO/IEC 19794-4:2005 specifies a data record interchange format for recording, storing, and tra

nsmitting one

or more finger images within a common biometric exchange formats framework (CBEFF) data structure. Each
image is accompanied by image-specific metadata contained in a header record. This part of ISO/IEC 29109

establishes tests for checking the correctness of the binary record.

The dbjective of ISO/IEC 19794-4:2005 cannot be completely achieved until biometric products
to defermine whether they conform to those specifications. Conforming implementations "are
prerequisite for achieving interoperability among implementations; therefore there is a need for a
confofmance testing methodology, test assertions, and test procedures as applicableyto spec
addressed by each part of ISO/IEC 19794. The test assertions will cover, @s’ far as
ISO/IEC 19794 requirements (covering the most critical features), so that the conformity results
the tegst suites will reflect the real degree of conformity of the implementations to ISO/IEC
interchange format records. This is the motivation for the development!of this confornj
methgdology.

This part of ISO/IEC 29109 supports those applications that require.use of finger image data
ISO/IEC 19794-4:2005. It defines a testing methodology to ensure eonformance of a vendor's
servide to ISO/IEC 19794-4:2005. Thus this part of ISO/IEC 29109 is intended to

Im image-based data record requirements of ISQ/IEC 19794-4:2005 conformance testing,

fine requirements and guidelines for specifying conformance test suites and related tes
easuring conformity of products and services to the finger image data record req
BO/IEC 19794-4:2005, and

d

efine testing and reporting procedures to be followed before, during, and after conformancs

This
confo
ISO/I
be ap
of te
ISO/I

art of ISO/IEC 29109 is applicable to the development and use of conformity test method {
rmity test suites for (SO/IEC 19794-4:2005 records, and conformance testing [
FC 19794-4:2005 conformant products. It is intended primarily for use by testing organizat
plied by developers<«and users of test method specifications and test method implementatid
5t assertions (Clause 6.2, Table 2) specifies test assertions for the conformance req
FC 19794-4:2005.

Can be tested
a necessary
standardized
fic modalities
bractical, the
produced by
19794 data
ance testing

according to
Bpplication or

tablish elements of the conformance testing methedology framework that are specific to the finger and
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INTERNATIONAL STANDARD ISO/IEC 29109-4:2010(E)

Information technology — Conformance testing methodology
for biometric data interchange formats defined
in ISO/IEC 19794 —

Part 4:
Finger image data

1 Scope

This part of ISO/IEC 29109 specifies elements of conformance testing methodology, test assertjons, and test
procedures as applicable to ISO/IEC 19794-4.

It estgblishes

— tést assertions of the structure of the finger image data format as specified in ISO/IEC {19794-4:2005
(Type A Level 1 as defined in ISO/IEC 29109-1:2009);

— test asssertions of internal consistency by checking the types of values that may be containgd within each
ield (Type A Level 2 as defined in ISO/IEC 29109-1:2009),

—h

— tests of semantic assertions (Type A Levél 3 as defined in ISO/IEC 29109-1:2009).
It doep not establish

— tgsts of conformance of CBEEE structures required by ISO/IEC 19794-4:2005,

— tests of other characteristics of biometric products or other types of testing of biometric products (e.g.
ceptance, performance, robustness, security),

— tésts of conformarnce of systems that do not produce ISO/IEC 19794-4:2005 records.

2 onformance

Biométric’data_interchange format conformance tests conform to this part of ISO/IEC 29109 if they satisfy all
of the normative requirements related to Clause 6. Specifically, they shall use the test methodology specified
in Clauses 6, 7 and 8 of ISO/IEC 29109-1:2009, and all Level 1 and Level 2 tests shall use the assertions
defined in Table 2 of this part of ISO/IEC 29109.

Implementations of ISO/IEC19794-4:2005 tested according to the methodology specified shall be able to
claim conformance only to those biometric data record (BDB) requirements specified in
ISO/IEC 19794-4:2005 that are tested by the test methods established by this methodology.

Implementations of ISO/IEC 19794-4:2005 do not necessarily need to conform to all possible aspects of
ISO/IEC 19794-4:2005, but only to those ISO/IEC 19794-4:2005 requirements that are claimed to be
supported by the implementation in an implementation conformance statement (ICS), filled out in accordance
with Clause 8 of ISO/IEC 29109-1:2009 and Table 1 of this part of ISO/IEC 29109.

© ISO/IEC 2010 — All rights reserved 1
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3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 19794-4:2005, Information technology — Biometric data interchange formats — Part 4: Finger image

data

ISO/IEC 29109-1:2009, Information technology — Conformance testing methodology for biometric data
interchange formats defined in ISO/IEC 19794 — Part 1: Generalized conformance testing methodology

4 Terms

For the purpdg

and definitions

ses of this document, the terms and definitions given in ISO/IEC 29109-1 apply.

5 Symbdls and abbreviated terms

For the purpd

6 Confor

The testing n
the tables bg
shall only be

6.1 Table

The normativ
explain which
results of the

ses of this document, the symbols and abbreviated terms given in ISO/IEC 29109-1 apply.

mance testing methodology

ethodology specified in Clauses 6, 7 and 8 of ISO/IEC29109-1:2009 shall apply. The confent of
low is based on the conformance testing methodology outlined in ISO/IEC 29109-1:200P and
Lised in the context of that testing methodology.

of requirements in the base standard

e requirements of ISO/IEC 19794-4:2005 are listed in Table 1. The supplier of the IUT can
optional components of the standard are supported and the testing laboratory can noje the

test.

Table 1 — Requirements of the base standard (ISO/IEC 19794-4:2005)

Require- | Reference .
ment in base Requirement summary Level | Status SUIUTO rt Su:)a%or;ed r[:i:t
identifier | |standard PP g [
R-1 415 [nformation .contalned in a trapsactlon 3c 0-1 N/A N/A
shall be applicable to a single subject.
Each item of information, field, or logical
R-2 611 record shall contain one or more bytes of| 3C O-1 N/A N/A
data.
The order for transmission shall also be
R-3 6.1 the most significant byte first and least| 3C O-1 N/A N/A
significant byte last.
Within a byte, the order of transmission
R-4 6.1 shall be the most significant bit first and| 3C 0O-1 N/A N/A
the least significant bit last.
Each image as presented in accordance
with this format standard shall appear to
R-5 6.2 have been captured in an upright position| 3C O-1 N/A N/A
and approximately centered horizontally
in the field of view.

© ISO/IEC 2010 — All rights reserved
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Table 1 (continued)

Require- | Reference
ment in base Requirement summary Level | Status
identifier | standard

IUT Supported | Test
support range result

The recorded image data shall appear to
be the result of a scanning of a
conventional inked impression of a
fingerprint.

R-6 6.2 3C 0O-1 N/A N/A

The scanning sequence (and recorded
data) shall appear to have been from left-
ry H ot H £, 4 ry latt

W Ilylll, PIUHIUOOIIIH TTUTTT lU'J AV aivivjaiv g}

of the fingerprint or palm print.

R-7 6.2 3C O-1 N/A N/A

For the purpose of describing the position
of each pixel within an image to be
exchanged, a pair of reference axes shall
be used.

3C 0O-1 N/A N/A

The origin of the axes, pixel location
Rt9 6.2 (0,0), shall be located at the upper left-[ 3C O-1 N/A N/A
hand corner of each image.

The x-coordinate (horizontal) position
R{10 6.2 shall increase positively from the origin to| 3C 01 N/A N/A
the right side of the image.

The y-coordinate (vertical) position shall
R-111 6.2 increase positively from the origin tothe| 3C O-1 N/A N/A
bottom of the image.

For all quality levels, the finger image
shall be represented using square pixels,

R112 7.2 in which the horizontah@nd vertical| °C 0-1 N/A N/A
dimensions of the pixels are equal.
The grayscale pregision of the pixel data

RH3 73 shall be specified*in terms of the pixel 3C O-1 N/A N/A

depth or the<pumber of bits used to
represent the-grayscale value of a pixel.

For grayscale data, the minimum value
R{14 7.3 that°can be assigned to a “black” pixel| 3C 01 N/A N/A
shall be zero.

The maximum value that can be
assigned to a “white” pixel shall be the
grayscale value with all of its bits of
precision set to “1”.

3C 0O-1 N/A N/A

The image data portion of a record for an
R-16 7.4 uncompressed grayscale image shall| 3C O-1 N/A N/A
contain a set of raw pixel information.

Using a pixel depth of 8 bits (256
R-17 7.4 grayscale levels) each pixel shall be 2 M
contained in a single byte.

Increased precision for pixel values
greater than 255 shall use two unsigned

R-18 7.4 bytes to hold up to sixteen-bit pixels with 3C 0-1 N/A N/A
values in the range of 0-65635.
The encoding of a compressed grayscale

R-19 7.4, Tables 2 |image shall be the output of the 2 M N/A

and 3 appropriate  grayscale = compression
algorithm specified.

© ISO/IEC 2010 — All rights reserved 3
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Table 1 (continued)

Require- | Reference
ment in base Requirement summary Level | Status
identifier | standard

IuT Supported | Test
support range result

Upon decompression the grayscale value
for each pixel shall be represented in the
same manner as pixels in an
uncompressed image.

R-20 7.4 3C 01 N/A N/A

The image grayscale shall be encoded
using the agreed precision necessary to
IIIGGt thU dyllcllll;‘u IGIIHC ICqu;ICIIICI It fUI

a specific application.

R-21 7.5 3C 01 N/A N/A

Grayscale fingerprint image areas to be
captured shall be acquired by an image
capture device operating at a specific
scanning resolution.

R-22 7.6 3C 01 N/A N/A

Each record shall pertain to a single

R-23 8.1 subject.

3C 01 N/A N/A

Each record shall contain an image
record (consisting of one or more views)
for each of one or more fingers, multiple
fingers (single image records), or palms.

R-24 8.1 3C 01 N/A N/A

The biometric data record specified in
this standard shall be embedded in a
R-25 8.1 CBEFF-compliant structure in the CBEFF A N/A N/A V/A

biometric data block (BDB).

The CBEFF BDB_biometric organization
shall be assigned by the Intermational

R-26 8.1 Biometric Industry Association, (IBIA) to N/A N/A N/A V/A
JTC 1 SC 37 shall be used.
R-27 8.1 This code shall be included‘in the CBEFF N/A N/A N/A N/A
Header.
The associated (Usixteen-bit CBEFF
BDB_format code shall have a value of
R-28 8.1 0x0007. The*BDB_PID recorded shall be N/A N/A N/A V/A
defined by CBEFF.
The (BDB_PID recorded shall be defined
R-28 8.1 by:CBEFF. N/A N/A N/A N/A
The Format identifier for the finger image
8.2.2, standard record shall consist of the three
R-30 Table'2 ASCII characters "FIR" followed by the L M N/A
null character (0x0).
8 2 3 TiIC IIUIIIbUI fUI t;lc VUIDiUII Uf ﬂlib
R-31 Ta.bl.e ’2 standard used for constructing the image 1 M N/A
record shall be placed in four bytes.
823 This version number shall consist of three
R-32 o ASCII numerals followed by a zero byte 1 M N/A
Table 2 : .
as a null string terminator.
Upon approval of this specification, the
R-33 8.2.3,  |version number shall be “010” —. 1 M N/A
Table 2
Version 1 revision 0.
804 The combined length in bytes for the
R-34 o entire record shall be recorded in these 1 M
Table 2 .
six bytes.

4 © ISO/IEC 2010 — All rights reserved
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Require- | Reference
ment in base Requirement summary Level | Status suIUTort Su:)ar;or;ed rzzztlt
identifier | standard PP 9
This count [the value of the record length]
8.24 shall be the sum of the lengths of all
R-35 G finger records (including all finger 2 M
Table 2 . )
headers), the views for each finger,
multiple finger record, and palms.
R-36 TS'E,'S’,, Capture device ID. 1, 3B M
8.2.6, This two-byte field shall specify the image
R-B7 Tables 1 acquisition setting level chosen from| 1,2 M
and 2 Table 1.
The value used shall indicate the level at
RB8 826 which all of the minimum acqmsmon 3c 0-1 N/A N/A
parameters were satisfied during the
image.
8.07 The number of finger or palm images
R-B9 Y included in the record shall be recorded| 1,2 M
Table 2 .
in one byte.
828 This field shall specify the units used to 12 M
R-40 Table 2 descrlb_e the scanning and image 3C 0-1
resolutions of the image.
8.2.9, This 2-byte field shall specify thesrounded 2 M
R-f1 Tables 1 scanning resolution used in the horizontal
R 3C O-1
and 2 direction.
8.2.10, This 2-byte field shall spécify the rounded 2 M
R-#42 Tables 1 scanning resolution used in the vertical
R 3C 0O-1
and 2 direction.
8.2 11 This 2-byte field shall specify the rounded
R-43 o image reselution used in the horizontal 2 M
Table 2 Lo
direction.
8.212 This,2*byte field shall specify the rounded
R-44 2 image resolution used in the vertical 2 M
Table 2 NV
direction.
8.2.1% This 1-byte field shall contain the number
RHU5 Tables.1 > 17O ; 2 M
of bits used to represent a pixel.
and-2
8.2.13, This field (pixel depth) shall contain an
RM6 Tables 1 o pixel dept 1 M
entry of ‘Ox1’ to ‘Ox10’.
and 2
8.2.14, This 1-byte field shall specify the method
R-47 Tables 2 used to record the uncompressed or| 1,2 M
and 3 compressed grayscale images.
When using the unpacked option for
R-48 8.2.14 graysce_ale pixels greater than. eight .bItS, 3C O-1 N/A N/A
each pixel shall be recorded in a pair of
bytes right justified.
8.2.14, Compression ratio for lossy compression
R-49 Tables 2 | of 8-bit, 19.69 ppmm (500 ppi) grayscale 2 M
and 3 images shall be limited to a 15:1.

© ISO/IEC 2010 — All rights reserved
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Table 1 (continued)

Require- | Reference
ment in base Requirement summary Level | Status SUIUTO rt Su:)a;':or;ed rzztsltlt
identifier standard PP 9
8.2.14, WSQ shall not be used to compress
R-50 Tables 2 images scanned at 39.37 ppmm 2 M
and 3 (1000 ppi).
Fingerprint/palmprint images scanned at
8.2.14, 39.37 ppmm (1 000 ppi), if compressed,
R-51 Tables 2 shall be compressed using the 2 M
CJIII\’.J.I 3 \JIPEG 2000 G:HUI ;thlll do dCQUI;de ;II thC
ISO 15444.
NOTE The recommendation is that
JPEG 2000 compression be limited to 15:1 for
8.2.14 39.37 ppmm (1000 ppi) images. Images
R-52 Tables 2 scanned at 19.69 ppmm (500 ppi), ‘ if 2 M
compressed should use WSQ compression
and 3 and the compression ratio shall be limited to
15:1; above 19.69 ppmm (500 ppi),
JPEG 2000 compression is recommended.
Two bytes are reserved for future
8.2 15 revisions of this part of the
R-53 Téb.le 2 ISO/IEC 19794 standard. For this version 1 M
of the standard this field shall be set to all
‘0x0’.
A finger header shall start each section
R-54 8.3 1 of flnger data prowdlpg |nformat|on fqr 3c 0-1 N/A N/A
that view of a single finger image, multiz
finger image, or palm.
For each such image there shall be one
R-55 8.3.1 finger header record accompanying the 1 M N/A N/A
view of the image data.
) The finger header shall"occupy a total of
R-56 8)3.1, Table 4 14 bytes as described below. 1 M
The compressed or uncompressed
R-57 8.3.1 image data, for that image view shall| 3C O-1 N/A N/A
immediatély follow the header portion.
This.. four-byte field shall contain the
R-58 8|3.2, Table 4 |length’ in bytes of the finger/palm 2 M
segment.
8.3.3, This 1-byte field shall contain the finger
R-59 Thbles 4;-5,7 | position. 1 M
This one byte field shall contain the total
R-60 813.4, Table 4 |number of specific views available for| 1.2 M
this finger.
This one byte field shall contain the
R-61 8.3.5, Table 4 | specific image view number associated 2 M
with the finger.
The quality of the overall scanned
R-62 8.3.6, Table 4 |finger/palm image shall be between 1 M
0 and 100 and recorded in one byte.
6 © ISO/IEC 2010 — All rights reserved
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Require- Reference
ment in base Requirement summary Level | Status suIUTort Su:)ar;or;ed r::fﬁt
identifier standard PP 9
A value of 0 shall represent the lowest
R-63 8.3.6 possible quality and thg value of jOO 3C 0-1 N/A
shall represent the highest possible
quality.
The impression type of the finger or palm
R-64 8.3.7 image shall be recorded in this one byte| 3C O-1 N/A N/A
The codes for this byte shall be as
defined as contained in Tables 5 and 18
RE5 8.3.7, Table 4 the NSI/NIST-ITL 1-2000 standgrd, D_ata 1 M
Format for the Interchange of Fingerprint,
Facial, & Scar Mark & Tattoo (SMT)
Information”.
This two-byte binary field shall be used to
Rb6 8.3.8, Table 4 specify tr_1e number of plxel_s contained 12 M
on a single horizontal line of the
transmitted image.
This two-byte binary field shall be used to
R-B7 8.3.9, Table 4 | specify the number of horizontal lines{™1,2 M
contained in the transmitted image.
R-p8 Table 4 Reserved field in finger image header: 1 M
This field shall contain the.‘grayscale
Rb9 8.3.10, image data formatted and, recorded in 2 M
Table 4 accordance with the image~compression
algorithm.
. X . 2o0r [ M-2or
R-70 Annex A Image quality specification. 3C 0-2
Notes| for Level 3 requirements:
The fqllowing short notes provide more details about why a specific conformance test assertion is not specified for the
corresponding requirement(s):
1 Level 3 Assertion'is too difficult to test
No me¢thod has-been defined to test the conformance of the IUT or BDIR for this mandatory requiremgnt of the base
standard. For the purposes of this international standard, this requirement is marked as Optional (O-1) untillan appropriate
test mpthodis established.
2 Image quality specification

If image acquisition level is 31 or 41, capture device is EBTS Appendix F certified and so conformant to all requirements in
Annex A. Otherwise, the requirements in Annex A are level 3C and no test method is yet defined to test the conformance
of the IUT or BDIR for these mandatory requirements.

6.2 Table of test assertions

The specific test assertions required for conformance testing of ISO/IEC 19794-4:2005 Finger image format
for data interchange are listed in Table 2.

© ISO/IEC 2010 — All rights reserved
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Table 2 — ISO/IEC 19794-4:2005 conformance test assertions

Test . Requirement Field Test IUT |Supported| Test
Number Section D Level name Operator Operand Note Status support range Result
114 |Record | R3g 1 | Format EQ | 0x46495200 | 1 M N/A
header identifier
Record Format
1.2 header R-30 1 identifier NEQ 0x00524946 M N/A
Record | R-31, R-32, .
2.1 header R.33 1 Version EQ 0x30313000 1 M N/A
22 Record R'31‘ R'32‘ 4 \arcian NEO 0500202420 M NUA
’ headler R-33 ) Mt Bl M
Recprd Record 48
3.1 headler R-34 1 length EQ 47- (27 -1) M
3.2 Recprd R-35 2 Record EQ Total bytes 2 M N/A
headler length read
Recprd Record Total bytes
3.3 headler R-35 2 length EQ expected 2 M N/A
Recbrd Capture
41 R-36 1 device type | NONE M N/A N/A
heagler D
Recbrd Capture
4.2 R-36 3B device type | NONE 14 M N/A N/A
headler D
Image
Recprd oo {10, 20, 30,3%
5.1 headier R-37 1 acquisition MO 35, 40, 41} M
level
Image
52 | Recprd R-37 2 | acquisition c Sée note 3 3 M
headler
level
Recbrd Number of
6.1 R-39 1 fingers or EQ 1-255 M
headler
palms
Recbrd Numpber of
6.2 R-39 2 fingersor C see note 8 8 M N/A
heagler
palms
7.4 | Recprd R-40 1.5} ‘Scale units | EQ 1-2 M
heagler
Recprd .
7.2 R-40 2 Scale units C see note 3 3 M
headler
73 |Reepdl H4p 2 | scalewits| C | seenote16 | 16 M
headler
8 Recprd R-41 2 X scan c see note 3 3 M
heagler resolution
9 Record R-42 2 Y scan c see note 3 3 M
header resolution
101 Record R-43 2 X image LTE {X Sce_zn M
header resolution Resolution}
102 |Record| g 43 o | Ximage C | seenctets | 16 M
header resolution
111 Record R-44 2 Y image LTE {Y chn M
header resolution Resolution}
112 |Record | p 4y o | Yimage C | seenctets | 16 M
header resolution
Record .
12.1 header R-46 1 Pixel depth EQ 1-16 M

8 © ISO/IEC 2010 — All rights reserved
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Table 2 (continued)

ISO/IEC 29109-4:2010(E)

Test . Requirement Field Test IUT |Supported| Test
Number Section D Level name Operator Operand Note Status support| range Result
122 |Record | p s 2 | Pixeldepth | ¢C see note 3 3 M
header
123 |Record | g4z 2 | Pixeldepth | C seenote 17 | 17 M N/A
header
Image
134 |Record| ¢ 19 R47 | 1 |compression| EQ 0-5 M
header :
algorithm
1
rage
13.1 Record R-19, R-47 2 compression C see note 6 6 M
header :
algorithm
Record Image
13. R-49, R-52 2 compression C see note 9 9 M
header :
algorithm
Image
13.4 Record | R-19, R-50, 2 |compression C see note 10 10 M
header R-51 :
algorithm
14| |Record | g3 1 | Reserved | EQ 0 M /A
header
154 | Finger | rss R | 1 | Patablock | pq |4 (232 _4§ M
header length
153 | Finger | psg o | Datablock | g seeote 11 | 11 M /A
header length
Finger Finger or 0.1, ...10,
16 | oo R-59 1| e | Mo 13,14,15, 4 M
paim p 20, ..., 36}
170 | Finger | rgo 1| Countof lhrgq 1-255 M
header views
174 Finger R-60 2 Cqunt of EQ Total views M /A
header views read
1g| | Finger | pgq 2 |viewnumber| INc | - {Countof | g M
header views}
Finger Finger or
19 header R-62 1 palm image EQ 0-100 5 M
quality
20| | Finger R-65 1| mpression |y 140.1,237,8.9) M
header type
211 | Finger LS re6 1 | Horizontal 4 pq 1- 65535 M
header line length
212 | Flngel  peg 2 | Horizontal c seenote 15 | 15 M /A
header line length
22 { NMFNger | Rz 1 |Vertcallne | pq | 4-_6s535 M
mecauclt IUIIHI.II
222 | Finger | pe7 o | Verticalline | g seenote 15 | 15 M N/A
header length
23 | Finger R-68 1 Reserved EQ 0 M N/A
header
Finger
24.1 image R-69 1 Image data LTE 2%2_1 M
data
Finger
24.2 image R-47, R-69 2 Image data C see notes 6,7 6,7 M
data
25 |AnnexA| R70  [20r3c|mageauality o seenote 12 | 12 M N/A
specification
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ISO/IEC 29109-4:2010(E)

Test Notes:

These are short notes that provide more detail about a specific conformance test assertion or requirement.
They use a combination of explanatory text and pseudo code for complex calculations. The pseudo code uses
commonly used mathematical notations, rather than the specific logical operators developed for the assertion

language.

1. {Format

identifier} and {Version} Little-Endian

Test assertions 1. 1 and 2.1 will test that these multi-byte flelds are equal to their correctly big-endian encoded

value. Test a
have had if it
(T11 & T1.2
with the corre
but the seco
little-endian €

2. {Record

The following
view has beeg
an End-of-Fil

had been mcorrectly encoded usmg I|ttle end|an encodlng The tests for both of these assg
or T2.1 & T2.2) should pass for each field if the fields have been correctly big-endian en
ct value. If a random incorrect value has been used, then the first test (T1.1 or T2:1) Shoy
d test (T1.2 or T2.2) should pass. If the correct values have been used but with the ing
ncoding, then both tests (T1.1 & T1.2 or T2.1 & T2.2) should fail.

ength}
calculation will be evaluated once the {Image Data Block Length} field for the last finge

e marker is reached prematurely this test will be marked as having failed, but no value of

Bytes Expected} will be produced. Note that the calculation shown below shows a counter being increm

over each fin
given finger /
of all views fq
SUMBYTES
FORI=1TGQ
FOR J=1TC
SUMBYTES
END

END

{Total Bytes §

int totalBytes

palm do not have to be contiguous, but SUMBYTES must be incremented across the total
r all fingers / palms.

= 32 #i.e. length of General record header
{Number of fingers / palms}
{Count of views}

= SUMBYTES + 14 + {Image(data length}

Expected} =SUMBYTES

Expected (int numFingersOrPalms; int countOfViews; int imageDatalength)

jer /palm and then over each view for that finger / palmi, In an actual data record, the view$

would
rtions
coded
Id fail
orrect

/palm

h parsed successfully (not having reached an End-of-File matker prematurely). In the event that

{Total
ented
for a
count

{

int sumBytes

for (i=0; i<=n

= 32; #i.e. length of General record header

umFingersOrPalms; i++)

for (j=1; j<= countOfViews ; j++)

sumBytes += 14 + imageDatalLength

return sumBytes;

}

10
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3. {Image acquisition level}

ISO/IEC 29109-4:2010(E)

The {Image acquisition level} used shall indicate the level of the minimum acquisition parameters were

satisfied during the capture of the image (Table 1 of ISO/IEC 19794-4:2005).

IF {Image Acquisition Level} EQ 10 {
{Pixel Depth} >= 1 bit

IF {Scale units} EQ 1 #scale unit is ppi

(X ang¥-Sean-Resolution == 1205
HSLEIF {Scale units} EQ 2 #scale unit is ppcm
(X and Y) Scan Resolution >= 49

}
IF {Image acquisition level} EQ 20 {

{Pixell Depth} >= 3 bit

IF {Sgale units} EQ 1 #scale unit is ppi

(X anfl Y) Scan resolution >= 250

HSLEIF {Scale units} EQ 2 #scale unit is ppcm
(X and Y) Scan Resolution >= 98

}
IF {Irfage acquisition level} EQ 30 {

{Pixell depth} >= 8 bit

IF {Sqgale units} EQ 1 #scale unit'is ppi

(X anfl Y) Scan resolution\">= 500

HSLEIF {Scale‘units} EQ 2 #scale unit is ppcm
(X andY) Scan resolution >= 197

}

IF {Image acquisition Tevel} EQ 37T
{Pixel depth} >= 8 bit
IF {Scale units} EQ 1 #scale unit is ppi
(X'and Y) Scan resolution >= 500
ESLEIF {Scale units} EQ 2 #scale unit is ppcm

(X and Y) Scan resolution >= 197

© ISO/IEC 2010 — All rights reserved
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