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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-goveérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, I$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives)Part 2.
The main tagk of the joint technical committee is to prepare International Standards.-Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for'voting. Publicatjon as
an Internationjal Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO sHall not be held responsible for identifying any or all such patent rights.

ISO/IEC 19794-9 was prepared by Technical Committee ISQ/IFC JTC1, Information technplogy,
Subcommittep SC 37, Biometrics.

This second gdition cancels and replaces the first edition (ISQ/IEC 19794-9:2007), Clause 8 and Annek A of
which have bgen technically revised.

ISO/IEC 19794 consists of the following parts, under the'general title Information technology — Biometri¢ data
interchange fprmats:

— Part 1: Aramework

— Part 2: Ringer minutiae data

— Part 3: Ringer pattern spectral data
— Part 4: Ainger image data

— Part 5: Hace image.data

— Part 6: Iis image~data

— Part 7: Signature/sign time series data

— Part 8: Finger pattern skeletal data

— Part 9: Vascular image data

— Part 10: Hand geometry silhouette data

— Part 11: Signature/sign processed dynamic data
— Part 13: Voice Data

—  Part 14: DNA data

iv © ISO/IEC 2011 — All rights reserved


https://iecnorm.com/api/?name=c54765480352e7c1b34634d681de9631

ISO/IEC 1979

Introduction

4-9:2011(E)

Vascular biometric technologies have existed for many years. Additionally, new technologies employing
vascular images obtained from various parts of the human body are emerging or under continuous
improvement as a result of new, state-of-the-art imaging devices. Some of them are being widely adopted as

reliable biometric modalities.

Currently however, little vascular biometric image information is being exchanged between the.e
devicges from different vendors. This is due in part to the lack of standardized formats for informat
that would ensure interoperability among the various vendors.

The
biomgtric image information. It defines specific attributes, a data record format\for storing an
vascylar biometric images and certain attributes, a sample record, and conformance criteria.

This part of ISO/IEC 19794 is intended for applications requiring the exehange of raw or proce;s
biometric images. It is intended for applications not limited by the\amount of storage req
compfomise or a trade-off between the resources required for data-storage or transmission and
for improved data quality/accuracy. Basically, it is to enable various.algorithms to identify or verif
biometric image data transferred from other image sources. Currently available vascuy
technplogies that may utilize this part of ISO/IEC 19794 fofimage exchange are technologies
back pf the hand, palm, and finger.

The
varioy
image

se of captured source images can provide dnteroperability among and between vendd
s different recognition or verification algorithms. Accordingly, data from the captured vasc
offers the developer more freedom in chedsing or combining a comparison subsystem.

Huipment and
jon exchange

urpose of this part of ISO/IEC 19794 is to define a standard for the exchange of human vascular

i transmitting

tsed vascular
uired. It is a
the potential
the vascular
lar biometric
that use the

rs relying on
Lilar biometric
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INTERNATIONAL STANDARD

ISO/IEC 19794-9:2011(E)

Information technology — Biometric data interchange
formats —

Part 9:
Vascular image data

1

[ds)

jcope

This
verifig
comp

ation technologies that utilize human vascular biometric images and may be used for the ¢
prison of vascular image data.

It spgcifies a data record interchange format for storing, recording, and transmitting vascy
informpation from one or more areas of the human body. It«defines the contents, format,
measprement for the image exchange. The format consists(of mandatory and optional ite
scanrjing parameters, compressed or uncompressed image-specifications and vendor-specific inf

Information compiled and formatted in accordance with this part of ISO/IEC 19794 can be
machjne-readable media or may be transmitted by data communication facilities.

fonformance

etric data record conforms to this part of ISO/IEC 19794 if it satisfies all of the normative r¢

bart of ISO/IEC 19794 specifies an image interchange format for biemetric person identification or

xchange and

lar biometric
and units of
ms, including
ormation.

recorded on

bquirements

related to:

a) data structure, data values, and the relationships between its data elements, as specifi¢d throughout
lause 9 for the Vascular image Record Format of this part of ISO/IEC 19794, and

b) the relationship béetween its data values and the input biometric data from which the biometr|c data record

as generatedj\as specified throughout Clause 9 for the Vascular Image Record Format
IBO/IEC 19794,

A sysltem thatproduces biometric data records is conformant to this part of ISO/IEC 19794 if all |
recordis /that it outputs conform to this part of ISO/IEC 19794 (as defined above), as cl

Df this part of

iometric data
himed in the

Implementation Conformance Statement associated with that system. A system does not need

o be capable

of producing biometric data records that cover all possible aspects of this part of ISO/IEC 19794, but only
those that are claimed to be supported by the system in the Implementation Conformance Statement (ICS).

A system that uses biometric data records is conformant to this part of ISO/IEC 19794 if it can read, and use
for the purpose intended by that system, all biometric data records that conform to this part of ISO/IEC 19794
(as defined above), as claimed in the Implementation Conformance Statement associated with that system. A
system does not need to be capable of using biometric data records that cover all possible aspects of this part

of ISO/IEC 19794, but only those that are claimed to be supported by the system in an ICS.

© ISO/IEC 2011 — All rights reserved
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3 Normative reference

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 10918-1, Information technology — Digital compression and coding of continuous-tone still images:
Requirements and guidelines

ISO/IEC 15444-1, Information technology — JPEG 2000 image coding system: Core coding system

ISO/IEC 1449

images: Base

ISO/IEC 197¢

4 Terms
For the purpg

41
centroid
centre of gra

NOTE In
assumed as th

4.2
dorsal

line

4-1:2011, Information technology — Biometric data interchange formats — Part 1: Framew

land definitions

ses of this document, the terms and definitions given in ISO/IEC 19794-1 and the following
ity

this part of ISO/IEC 19794, it is used to define a uniqué\location within a silhouette image that ¢
e origin of a coordinate system.

back side of & finger or a hand

4.3

vascular bio
captured raw|
recognize the

4.4
vascular ims
information c

metric image
or processed image that represents physical characteristics or traits of vascular pattern u
identity or verify the claimed.identity of an individual

ge header record

ISO/IEC 19794

4.5
ventral

one still

ork

apply.

an be

sed to

bntained in the header data structure of the vascular image data format as specified in this part of

palm side of T finger or a hand

5 Abbreviated terms

nm
ppcm
VIR

RGB red,

nanometre
pixels per centimetre

vascular biometric image record

green, blue color model

© ISO/IEC 2011 — All rights reserved
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6 Data conventions

6.1 Byte and bit ordering

The quantities in all records and vascular biometric image elements (pixel data), if represented as multibyte
quantities, are represented in big-endian format. That is, the more significant bytes of any multibyte quantity
are stored at lower addresses in memory than are the less significant bytes. The order for transmission shall
also be the most significant byte first and the least significant byte last. Within a byte, the order of transmission
shall be the most significant bit first and the least significant bit last. All numeric values are unsigned integer
quantities of fixed-length.

6.2 |Scan sequence
A raw vascular image data conforming to this part of ISO/IEC 19794 is a two dimensional bitymapped data
that scans an object from the upper left corner to the lower right corner within a region.of interest of a human

body.
which
back

an im
x and
scan

a stan

The ¢

This standard defines the scan direction of an imaging sensor as being along the positive
is defined in clause 7.9 for each vascular biometric technology, assuming the“target huma
bf the hand, or palm, etc.) is positioned in standard pose. The standard;pese is defined in
Bge is scanned in a standard pose, the x and y-axis of the object coordinate system is in pz
y-axis of the image coordinate system. The x-direction of the image coordinate system is g
ine from left to right and the y-direction as being from the top to.the-bottom of the image. A
dard pose, the object z-axis is assumed to be in a direction parallel with the z-axis of the in

can sequence shall be raster scan order; that is, image pixels are acquired along the x-ax

bottom in the y-direction. In order to map the object coordinate system to the image coordinate s

x and y-axis
N body (finger,
clause 7.8. If
rallel with the
efined as the
dditionally, in
haging device.

is from top to
stem without

furthgr translation, each vascular biometric image data may.define the x and y-axis origin which i$ not the pixel
locatipn of the upper-left corner of the image. If the origin is not specifically defined, it shall be the pixel
locatipn of the upper-left corner of the image.

7 Image capture requirements

7.1 (Spatial sampling rate

Image capture requirements are~dependent on various factors such as the type of application,|the available

amount of raw pixel information-to be retained or exchanged, and the targeted performance. An

ther factor to

consifler as a requirementiyfor vascular biometric imaging is that the physical size of the tardet body area
where an application captures an image for the extraction of vascular pattern data varies substgntially (unlike
other|biometric modalities). For example, a finger vein biometric device may require higher spatial sampling
rate than a palm yéin- device due to difference size of the observed biometric characteristic. Therefore, this
standprd does not-specify the requirement of minimum spatial sampling rate. However, the spatial sampling
rate gf the captured image shall be represented in terms of pixels per centimetre.

7.2 |Bit-depth

The image shall have a dynamic range spanning at least 128 gray scale levels, allocating at least one byte
(8 bits) per intensity value and providing at least 7 bits of useful intensity information. The image may utilize
two or more bytes per gray scale value instead of one.

7.3 lllumination

For the capture of vascular biometric images, the skin is typically illuminated using near-infrared wavelengths
in the range of approximately 700 to 1200 nm. The angle from the light source to the tangent plane of the
skin’s surface is not defined in VIR because technologies that use a reflectance image may use diffuse
illumination instead of direct illumination for the purpose of avoiding specular reflectance. Instead, this
standard specifies that the image is either based on transparency or reflectance of the observed biometric

© ISO/IEC 2011 — All rights reserved
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characteristic. Two or more wavelengths of illumination light source may be specified in the case that multiple

different light

sources are used for background masking.

7.4 Pixel aspect ratio

The default pixel aspect ratio is 1:1. If the image is not of square pixels, the aspect ratio shall be described.

7.5 Normalization of projection

The captured image shall be an orthographic projection of the body area being imaged. If the original raw
image is not orthographic to the body area, it shall be converted to an orthographically projected one. Any

major geome

7.6 Image

The captured
the following

7.6.1

The image is
pixel has at |

represented Iy one or more bytes. Color images are represented as thr€e samples per pixel, each com

of one or m
organized in

7.6.2 Lossless compression format

If lossless co
compression
ISO/IEC 1544

7.6.3 Lossy

If lossy com
algorithm sp¢g
If one of thes

7.6.4 Multig

Images may
case, pixel va
characteristic

Raw format

ric distortion caused by the optical system shall also be eliminated prior to creation of the.

storage format

vascular image shall be transmitted and stored in one of several possible formats descri
baragraphs.

represented by a rectangular array of pixels with specified nunibeérs of columns and rows.
past 8 bits of information. There is no image header, and eachypixel in a monochrome im

bre bytes, representing red, green, and blue (RGB)cintensities, in that order. The im3

mpression is used the image data shall be compressed in accordance with the JPEG-LS lo

4-1.

y compression format
bression is used the image shall be compressed in accordance with the JPEG compre

cified in ISO/IEC 10948-1 or the JPEG2000 compression algorithm specified in ISO/IEC 15
b compression algorithms is used, a compression factor of 4:1 or less is recommended.

thannel image format

be acquired utilizing more than three colors or channels utilizing multichannel cameras.
lues.may not be directly related to specific colors, rather they may be related to certain ph

IR.

bed in

Each
hge is
brised
ge is

row-major order, with the lowest address corresponding to the upper left corner of the image. If
the pixel intensity value is represented by more than one byte, the bytes shall be stored in big-endian ord

er.

ssless

algorithm specified in ISO/IEC 1449551 or the JPEG2000 compression algorithm specified in

bSsion
444-1.

n this
ysical
b with

sh\Images captured with more than three sensing channels shall be stored in accordanc

the JPEG2000 compression algorithm as specified in ISO/TEC 15444-1.

7.7

Imaging area

Vascular pattern biometric technologies obtain images from different locations of the human body. The
technologies currently available employ images from the finger, back of the hand, and palm side of the hand.
The location used for imaging shall be specified in the format. Also, the direction (left/right) of hand and/or
finger index (thumb, index, middle, ring, and little) shall be specified. This part of ISO/IEC 19794 reserves
fields for future development of technologies that may utilize different parts of human body.

© ISO/IEC 2011 — All rights reserved
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7.8

ISO/IEC 1979

Standard pose

4-9:2011(E)

This part of ISO/IEC 19794 defines the standard poses to capture raw images of target body areas. Based on
these standard poses, object (target area of the human body) coordinate systems are defined as described in
clause 7.9.

7.8.1

Back of the hand

The standard pose for the back of the hand shall be to position the hand with the dorsal side toward the
capture device with the tangent plane of the back of the hand in parallel with the image coordinate space to
produce an orthographic image of the back of the hand. An example of the standard pose of the back of the

hand |

the h

7.8.2
The

straig
direct

7.8.3

The ¢
An ex

7.8.4

The f
huma

nd coordinate system defined in clause 7.9.1.

Palm
alm area shall not be bent and each finger boundary shall be exposed to the)camera. Fir

ht. An example of the standard pose of a palm is shown in Figure 2. In the'standard pose,
on is parallel to the z-axis of the palm coordinate system defined in clause 7.9.2.

Finger

tandard pose is a straight finger. For clarity, the “frontal side” is"defined as the ventral side
ample of the standard pose of a finger is shown in Figure 3.

Standard poses for future modalities

brmat shall reserve standard pose definitions offuture technologies that may utilize differe
h body.

Yy

pf the back of

gers shall be
the camera’s

bf each finger.

nt part of the

Left hand Right hand

Figure 1 — Standard pose and object coordinate system of the back of the hand vascular biometrics.

The Euclidean direction is right-handed.

© ISO/IEC 2011 — All rights reserved
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Figure 2 —|[Standard pose and object coordinate system of palm vascular biometrics. The Euclidean
direction is right-handed.

z-axis: (minus) dormal to the frontal side

g \ x-axis: the direction from root to tip

frontal side

Figure 3 — Btandard pose and object coordinate system of finger vascular biometrics. The Euclidean
direction is right-handed.

7.9 Object coordinate system

The vasculan image header record provides an optional field that specifies the degree of rotation pf the
vascular image out of the\standard pose. To effectively specify the rotation angle, the object (target [body)
coordinate system for/each vascular technology is defined in this clause. All of the coordinate systenms are
right-handed Euclidian Coordinate systems.

7.9.1 Back|ofthe hand

The y-axis of a back of the hand object is along the opposite direction of the middle finger, while the x-axis is
perpendicular to the y-direction along the tangent plane on the back of the hand as shown in Figure 1. The z-
axis shall be orthogonal to both the x-axis and the y-axis. The positive z-axis direction is away from the
imaging device, which follows the right-handed Euclidean coordinate system. The origin of the object
coordinate system is defined as the centroid of the hand silhouette image.

7.9.2 Palm

The y-axis of a palm object is along the opposite direction of the middle finger, while the x-axis is
perpendicular to the y-direction on the palm plane as shown in Figure 2. The z-axis shall be determined by the
right-handed Euclidean coordinate system; thus the positive direction of z-axis is away from the imaging
device. The origin of the object’s coordinate system is defined as the centroid of hand silhouette image.

6 © ISO/IEC 2011 — All rights reserved
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Finger

The x-axis is defined as the direction from the root to the tip of a finger as shown in Figure 3. The z-axis is the
direction perpendicular to the x-axis and away from the frontal side. The y-axis is perpendicular both to the x
and the z-axes with the direction following the right-handed Euclidean coordinate system. The origin of the
finger coordinate system is defined as the centroid of the finger silhouette image.

794

Coordinate systems for future modalities

The format shall reserve object coordinate system definitions for future technologies that may utilize different
parts of the human body.

710

Som¢
includ

Occlusion by opaque artifacts

opaque artifacts, such as rings, tattoos, bandages, etc. may occlude vascular patterns.
ing occlusions should be avoided.

Jsing images

8 Vascular image format specification
8.1 (Biometric Data Record
Table] 1 shows the basic structure of the vascular image biometric data record. A single data blgck starts with
a Geperal Header, which contains general information onhe~data block such as the identifjcation of the
image capture device and the format version. One or more\vascular image blocks follow the rg¢cord header.
Each|image block consists of an image header and faw or compressed image data. The image header
conta|ns all the image specific information such as the\body location, rotation angle, and imaging conditions.
Each|image header data shall be stored in big-endian‘format, where bit-level data definitions arg specified as:
bit 1 ghall be interpreted as the least significant bit.(LSB).
Table4— Biometric Data Record
Description Length Note
Header used by all vascular biometric image proyiders.
Genefal Header 15 bytes Information on format version, capture device ID,{number of
representations contained in the VIR, etc.
Representation 40 bytes + 5*(#QualityBlocks) _Re.pr.esent.atlon headejr. fqr the flrgt representation. Contains all
header individual image specific information
S
= . o
c ||Image_data {Representatlop length} — size Representation body
o of Representation header
[0)
é' Extended data { EXtT <1jed ‘Data Block Extended data block
LCIIQLII _r R
[ ] [ ]
[ ] [ ]
[ ] [ ]
Eeeapézfentatlon 40 bytes + 5*(#QualityBlocks) | Representation header for the last representation
c
kel
ko) {Representation length} — size .
§ Image data of Representation header Representation body
()
%) Extended data { Extended Data Block Extended data block
o Length } + 4
© ISO/IEC 2011 — All rights reserved 7
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8.2 General Header

The General Header defines general information on the vascular images contained in the data block, such as
the format version number, total length of the record block, capture device identification, and the number of
images contained in the data block. The record header format is shown in Table 2.

Table 2 — General Header

Description Length Valid value Note
Format Identifier 4 bytes | 56495200 Hex 'V''I''R' 00nex (Vascular Image Record )
Version nlimber A bytes | 30323000nex ThisTTomberindicates the secomd-versionm of this
part of ISO/IEC 19794 used for constructing the
(‘0" '2"'0" 00Hex) iris image data record and shall be placed in fodr
bytes. This version number shall consist bf thre¢
ASCII numerals by a zero byte as .a NULL string
terminator
Length offrecord 4 bytes | 00000000Hey to Total length of data record in-bytes
FFFFFFFFhex
Number of representations 2 bytes | 0000uex to Number of images that,a vascular image record
FFFFHex block contains
Certificatipn flag 1 byte 00Hex This field indicates if each representation has a
certification block (zero or more certifications).
00péx no certification available
8.2.1 Format identifier

The format identifier shall be recorded in four bytes: The format identifier shall consist of three char

"VIR" followe

8.2.2 Versi

The number
four bytes. T
string termin
character will
will be “020” {

1 by a zero byte as a NULL string terminator.

bn number

- Version 2 revision 0.

8.2.3 Length of record

The length (i
the BDIR incl

for the version of that part'of 1ISO/IEC 19794 used for constructing the BDIR shall be pla
his version number shall*consist of three ASCII numerals followed by a zero byte as a
ptor. The first and .second character will represent the major version number and theg
represent the minorjrevision number. Upon approval of a specification, the initial version nyimber

hcters

ted in

NULL

8.2.4 Number of Representations

third

bytés) of the entire BDIR shall be recorded in four bytes. This count shall be the total length of
Liding the general record header and one or more representation records.

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

8.2.5 Certification flag

The one-byte certification flag shall indicate whether each Representation Header includes a certification
block. A value of 004 shall indicate that no representation contains a certification block. A value of 014¢, shall
indicate that all representations contain a certification block. As this part of ISO/IEC 19794 does not support
certifications this field shall be 00 Hex.

© ISO/IEC 2011 — All rights reserved
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8.3 Representation header

8.3.1

Overview

ISO/IEC 19794-9:2011(E)

Each image contained in the Biometric Data Record is associated with a Representation header describing
individual image-specific information. The header structure is summarized in Table 3.

Table 3 — Representation header

Description Length Valid Value Note

Reprgsermtatiormfength Abytes 00000000rex to T T e Tepresentatior-tengttrfiefddemnotes{he length in

FFFFFFFFrex | bytes of the representation including. the
representation header fields.

Captyre date and time The capture date and time in\Coordingted Universal
Chlendar year 2 bytes 1 to 65534 Til\r/r:] |(r:JITSC(:))/II|Eté \1/3I7u§4_s1hall be encodad in the form
Month 1 byte 1t0 12 9 '

Dpy 1 byte 1to 31
Hpur 1 byte 1t023
Minute 1 byte 1to 59
Second 1 byte 1to 59
Millisecond 2 bytes 0 to 999,
FFFFrex
Captyre device technology ID |1 bytes 00rex to FFrex | T€chnology type used by capture devicd. A value of 0
indicates “unknown or unspecified”.
CAPTURE_DEVICE_TECHNOLOGY_UNDEF = 0 (00 pex)
Captyre device vendor ID 2 bytes 0000Hex to ID of the biometric organization that owns the product
FFFEFex that created the biometric record. It shall be registered
with the IBIA or other approved registration authority.
A value of all zeros shall indicate that thg capture
device vendor is unreported.
CAPTURE_DEVICE_VENDOR_UNDEH = 0(0000Hex)
Captyre device type ID 2 bytes 0000Hex to The product type that created the BDIR] A value of all
FFFFhex zeros shall indicate that the capture gevice type is
unreported.
CAPTURE_DEVICE_TYPE_UNDEF = (J(0000Hex)
NumbBer of quality blocks 1 byte 0to 255 This field is followed by the number of [5-byte Quality
Blocks reflected by its value.
A value of zero (0) means that no attempt was made
to assign a quality score. In this case, no Quality
Blocks are present.
Qualjtys }Quarity score 1 byte 01to 100, 255 |[Quality Score is a quantitative exprgssion of the
Block predicted comparison performance of the vascular
image data.
0: lowest
100: highest
255: failed attempt to assign a quality score
quality algorithm 2 bytes 0000Hex to ID registered by IBIA or other approved registration
vendor identifier FFFFhex authority as a CBEFF biometric organization.
a quality algorithm 2 bytes 0000Hex to ID optionally registered with IBIA or other approved
identifier FFFFhex registration authority as a CBEFF Product Code.

© ISO/IEC 2011 — All rights reserved
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Image type 2 bytes Oto4 TYPE_UNDEF = 0 (0O0Hex)

TYPE _HAND_BACK =1 (01hex)
TYPE _PALM = 2 (02hex)

TYPE _FINGER_BACK = 3 (03Hex)
TYPE_FINGER_FRONT = 4 (04ex)

Image width 2 byes 0000Hex to Raw image width in pixels.
FFFFhex
Image height 2 bytes 0000Hex to Raw image height in pixels.
FFFFhex
B|t-depth | 1 hyfne 7016 Rif-r‘lnr\fh per piynl: bits per color.
Image positiml and property bit |2 bytes Bit 1 to 2: Bit 1 to 2: Hand
field Oto2 HAND_UNDEF = 0
Bit 3 to 5 HAND_RIGHT =1
Oto5 HAND_LEFT =2
Bit 6 to 7- Bit 3 to 5: Finger index
Oto2 F_UNDEF =0
. ) F_THUMB =1
Bg th 10: F_INDEX = 2
F_MIDDLE =38
F_RING =4
F_LITTLE=5
Bit 6 to-Z:{maging method
IMAGING_UNDEF =0
IMAGING_TRANSPARENCY = 1
IMAGING_REFLECTANCE =2
Bit 8 to 10: Image flip
FLIP_UNDEF =0
FLIP_NONE =1
FLIP_HORIZONTAL =2
FLIP_VERTICAL =3
FLIP_VERTICAL_HORIZONTAL =4
Rotation anglq 2 bytes 0000Hex to Image rotation angle around the z-axis out of a
FFFFHex standard pose. The unit is degree normalized to [16-bit
unsigned integer,
(unsigned short) round (65536*(angle%360)/360
Refer to clause 7.9
Image format pnd cempression |2 bytes 0to9 Image type and compression format:
IMAGE_COMP_UNDEF = 0 (00hex)

IMAGE_MONO_RAW =1 (0004 1)
IMAGE_RGB_RAW = 2 (0002ey)
IMAGE_MONO_JPEG = 3 (00034ex)
IMAGE_RGB_JPEG = 4 (0004+icy)
IMAGE_MONO_JPEG_LS = 5 (0005ex)
IMAGE_RGB_JPEG_LS = 6 (00061cx)
IMAGE_MONO_JPEG2000 = 7 (0007 6x)
IMAGE_RGB_JPEG2000 = 8 (00084cx)
IMAGE_MULTI_JPEG2000 = 9 (00094ex)
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lllumination type 1 byte Oto7 The illumination type shall be one or a combination of

the following:

ILLUM_UNDEF = 0 (00ex)

ILLUM_NIR =1 (01hex)

ILLUM_MIR = 2 (024ex)

ILLUM_VISIBLE = 4 (04Hex)
If applicable, two or more illumination types may be
specified by OR condition.

Image background definition 1 byte 0to 1 The flag to indicate background definition. If the
background is processed and set to monotone, this
fretd—shattbesetto tMAGE_BACKGRQUND_MONO;
otherwise this field shall have the valuée.

IMAGE_BACKGROUND_UNDEF =[0(00Hex)
IMAGE_BACKGROUND_MONO = 1(01Hex)
Horizpntal scan resolution 2 bytes 0000kex to Horizontal scan resolution in.ppcm
FFFFhex H_SCAN_RES_UNDEFR=-0 (0000Hex)
Vertidal scan resolution 2 bytes 0000kex to Vertical scan resolution’in ppcm
FFFF o V_SCAN_RES_UNDEF= 0 (00004ex)
Pixel pspect ratio 2 bytes 00004ey tO Pixel aspect ratio. The first byte specifles y distance
FFFFhex and the second byte x distance. For exgmple, 0304 Hex

means\an’ aspect ratio of 3:4. If this fielf is undefined
00004y, the default aspect ratio is assiimed which is
4A.

ASPECT_RATIO_UNDEF = 0 (0000Hex)

8.3.2| Representation length

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

headgr fields.

8.3.3| Capture date and time

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

8.3.4| Capture device technology ID

The dapture device technology ID shall be encoded in one byte. This field shall indicate the clgss of capture
device technology used to acquire the captured biometric sample. A value of 00y indicateg unknown or

unspecified-technology. See Table 4 for the list of possible values.

Table 4 — Capture device technology ID

Capture device technology ID

Class of device technology

0

Unknown or not specified

1

CCD/CMOS camera

© ISO/IEC 2011 — All rights reserved
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8.3.5 Capture device vendor ID

The capture device vendor identifier shall identify the biometric organization that owns the product that
created the BDIR. The capture device 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 capture device vendor is unreported.

8.3.6 Capture device type ID

The capture device type identifier shall identify the product type that created the BDIR. It shall be assigned by
the registered product owner or other approved registration authority. A value of all zeros shall indicate that

the capture d
device type ig

8.3.7 Quali

8.3.71

This field is fi
that no attem

8.3.7.2 QU
Quality score
performance
higher values
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Number of quality block
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bt was made to assign a quality score. In this case, no Quality Blocks are present.

ality score

. as defined in ISO/IEC 29794-1, shall be a quantitative éxpression of the predicted verifi
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indicate better quality. A value of 255 is to handled@ special case. An entry of 255 shall in

a failed attempt to calculate a quality score. Multiple quality scores calculated by the same algorithm

vendor ID an
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Quality Algor
biometric org
zeros shall in

8.3.74 QU

| algorithm ID) shall not be present in a single representation.

ality algorithm vendor ID
thm Vendor ID shall be registered with IBIA or other approved registration authority as a C

anization. Refer to CBEFF vendor ID registry procedures in ISO/IEC 19785-2. A value
Hicate that the value for this field is unreported.

ality algorithm ID

Quality Algorfithm ID may be optionally registered with IBIA or other approved registration authority,

CBEFF Prod
shall indicate

8.3.8

This field spsg

ict Code. Refer(io CBEFF product registry procedures in ISO/IEC 19785-2. A value of all
that the value for this field is unreported.

Image type
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TYPE_FINGER_BACK TYPE_FINGER_FRONT

TYPE_HAND \(

_BACK |

TYPE _HAND_BACK: The image is a scan of back of the hand.
TYPE _PALM: The image is a scan of palm!
TYPE_FINGER_FRONT: The image is a scan of fingehfrom frontal side
TYPE_FINGER_BACK: The image is a scan of finger from back side

Figure 4 — Image typée specification
8.3.9( Image width and height

Thesg two fields specify the horizontal and verticalkimage size in pixels, in two bytes for each field.

8.3.10 Bit-depth

This field represents the number of “bits per pixel in a gray scale image or the number of bits per color
comppnents per pixel in an RGB .image.

8.3.11 Image position and property bit field

This field is a mandatory-field specifying the position, direction, and properties of the object. The first two bits
specily the direction, of‘organ (toward the left or the right). If the image type is “finger”, then bits 3 through 5
specify which finger'is captured among the thumb, index, middle, ring, or little finger. Bit 6 and 7 specifies
whether the image has been captured by transparent or reflectance illumination. Bits 8 through 10 specify if
the cgntainediimage is flipped or not, and if flipped how the image has been flipped.

8.3.12 Rotation angle

This field is optional, which may specify the rotation angle of the image around the z-axis in the object
coordinate system. The unit is degree normalized to 16-bit signed integer as (unsigned short) round
(65536*(angle%360) /360). Refer to clause 7.9.

8.3.13 Image format
This two-byte field specifies whether the image is monochrome or color components and how the image has

been compressed if applicable. Currently allowed compression standards are JPEG, JPEG_LS, and
JPEG2000.
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8.3.14 lllumination type

This field is an informative optional field that specifies the capture device’s illumination source. The defined
types are near infrared (NIR), midrange infrared (MIR), and visible light source. The type of illumination shall
be categorized based on the wavelength of illumination source; that is, the wavelength of visible illumination is
in the range of 400 nm through 750 nm, the wavelength of NIR is in the range of 750 nm through 5,000 nm,
and the wavelength of MIR is in the range of 5,000 nm through 25,000 nm.

8.3.15 Image background

This field specifies whether the background of the image has been processed or not. If the background has
been procesged—and—settomonotore;—thermthis—fretd—statttrave-the—vatte HMAGEBACKGROUNDIMONO
(O1hex); otherwise this field shall have the value IMAGE_BACKGROUND_UNDEF (00ue). Other valid\alues

may be defingd in future versions of this standard.

8.3.16 Horizpntal scan resolution

This field spgcifies the scan resolution in the horizontal direction in ppcm. If the horizéntal scan resolution is

not specified,|this field shall contain the value H_SCAN_RES_UNDEF= 0 (00004ex),

8.3.17 Vertigal scan resolution

This field spgcifies the scan resolution in the vertical direction in ppcm. If.the vertical scan resolution |is not

specified, thig field shall contain the value V_SCAN_RES_UNDEF= 0 (Q000pex)-

8.3.18 Pixel aspect ratio

This two-bytq field specifies the pixel aspect ratio. The first.byte specifies y distance and the second byte x
distance. Forl example, 0304« means an aspect ratio_ofZ3:4. If this field is undefined (0000ne), the default

aspect ratio i$ assumed which is 1:1.

8.3.19 Vascluilar image header constants

The significance of specific constants within/the header structures are as follows:

Table'5 — Image header constant definitions

Constant Description

UNDEF Usage in any constant indicates that the parameter is undefined.
TYPE_HAND_BACK The location of the captured image is the back of a hand.
TYPE_PALM The location of the captured image is palm.

TYPE_FINGERBACK

The location of the captured image is the dorsal side of a finger.

TYPE_FINGER_FRONT

The location of the captured image is the frontal side of a finger.

The right hand is scanned. Applicable for finger, palm, and back of the hand

HAND_RIGHT
- scans.
HAND LEET The left hand is scanned. Applicable for finger, palm, and back of the hand
- scans.
F_THUMB
F_INDEX
F_MIDDLE Identifies the scanned finger.
F_RING
F_LITTLE
14 © ISO/IEC 2011 — All rights reserved
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IMAGING_TRANSPARENCY

The type of imaging method is transparency imaging.

IMAGING_REFLECTANCE

The type of imaging method is reflectance imaging.

FLIP_NONE

Horizontal or vertical orientation is not changed from the one imaged from

standard pose.

FLIP_HORIZONTAL

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

FLIP_VERTICAL

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

FLIP_VERTICAL_HORIZONTAL

Horizontal and vertical orientation is opposite from the one imaged from

standard pose.

IMA

S5E_MONO_RAW

The image is in raw format, with the width and height in pixels spe
raw image width and height, respectively. This format has no/heat
pixel is one intensity value and the lowest address corresponds to
left corner of the image, in row-major order.

cified by the
ler. Each
the upper

IMA

5E_RGB_RAW

The image is in raw format, with the width and height/in pixels spe
raw image width and height, respectively. This format has no heac
pixel is at least three consecutive bytes, représenting values of re
blue intensity. The lowest address corresponds to the upper left ¢
image, row-major order.

cified by the
ler. Each

i, green, and
prner of the

IMA

5E_MONO_JPEG

The image is monochrome and compressed using the JPEG algo
specified in ISO/IEC 10918.

ithm as

IMA

GE_RGB_JPEG

The image is color and compressed using the JPEG algorithm as
ISO/IEC 10918.

specified in

IMA

5E_MONO_JPEG_LS

The image is monochrome and compressed using the JPEG-LS 3
specified in ISO/HEE+14495.

Igorithm as

IMA

SE_RGB_JPEG_LS

The image is-color and compressed using the PEG-LS lossless cq
algorithm as-specified in ISO/IEC 14495.

mpression

IMA

GE_MONO_JPEG2000

The image is monochrome and compressed using the JPEG2000
specified in ISO/IEC 15444.

algorithm as

IMA

SE_RGB_JPEG2000

The image is color and compressed using the JPEG2000 algorithm as

specified in ISO/IEC 15444.

IMA

GE_MULTI_JPEG2000

The image has more than three channels (multi-channel) and con
using the JPEG2000 algorithm as specified in ISO/IEC 15444.

pressed

The image is captured utilizing near infrared illumination. The wav

elength

ILLUM_NIR range of near infrared illumination is defined as 700 nm through 5/000 nm.
The image is captured utilizing midrange infrared illumination. Thg wavelength

ILLYM_MIR range of midrange infrared illumination is defined as 5,000 nm thrpugh 25,000
nm.

ILLUM\VISIBLE The image is captured utilizing visible range illumination.

IMAGE_BACKGROUND_MONO

The background of the image has been processed and set to monotone.

8.4 Extended data

8.4.1

Extended data Block Function

This clause of the vascular representation is open to placing additional data that may be used by the
comparison system. The size of this section shall be kept as small as possible, augmenting the image data
stored in the standard image data section. The extended data for each vascular representation shall
immediately follow the standard image data for that vascular representation and shall begin with the Extended

© ISO/IEC 2011 — All rights reserved
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Data Block Length field. More than one extended data area may be present for each vascular representation.
The individual extended data length fields are used as indices to parse the extended data.

NOTE

The extended data area cannot be used alone, without the standard portion of the Image record.

While the extended data area allows for inclusion of proprietary data within the image format, this is not
intended to allow for alternate representations of data that can be represented in open manner as defined in
this part of ISO/IEC 19794. The intention of this part of ISO/IEC 19794 is to provide interoperability.

Table 6 — Extended Data Structure

Field Size Notes
Extended Data Block Length 4 bytes Segmentation, annotation,
t, dor data.

olS Type Identification Code 2 bytes comment, or vendor &9
S % Values >0100ex are
E fo Length data 4 bytes vendor defined extended
x
|3 Data section Length data bytes data

8.4.2 Extended data Block Structure

8.4.21 Extended Data Block Length

All vascular fecords shall contain the extended data block lengths This field will signify the existen

extended dat
continue with
starting with
length of date

8422 Ty

This field sha
is present. A
byte, followe
format defing
are specified
specified forn
Area Type Id

A. A value of all zeros will indicate that there is nejextended data and that the file will €
the next vascular representation. A nonzero value\will indicate the length of all extendeq
the next byte. The block length will then be followed by the type identification code (8.4
field (8.4.2.3) and the data section (8.4.2.4),

pe Identification Code

| have a length of two bytes. It shall identify the format of the extended data area when thig
value of zero in both bytes is_a reserved value and shall not be used. A value of zero in th
I by a non-zero value in the second byte, shall indicate that the extended data section
d in this part of ISO/IEC 19794; currently, only segmentation, annotation, and comment fg
(refer to clauses 0, 8.4:4, and 8.4.5). A non-zero value in the first byte shall indicate a ve
hat with a code maintained by the vendor. Refer to Table 7 for a summary of the Extended
bntification Codes!

Table 7 — Extended Data Area Type Codes

ce of
nd or

data
1.2.2),

5 area
e first
has a
rmats
ndor-
Data

16

First byte Second byte Description

00 Hex 00 Hex Reserved SC37 — do not use
00 Hex 01 Hex Segmentation

00 Hex 02 Hex Annotation

00 Hex 03 Hex Comment

00 Hex 04 Hex to FF Hex Reserved SC37

01 Hex to FF hex | 00 Hex to FF Hex | Vendor defined extended data
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