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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
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ibed in the ISO/IEC Directives, Part 1. In particular, the different approval criteri
fferent types of document should be noted. This document was drafted in accorda
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nce with the

Fial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.
rts/refdocs).
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of patent rights. ISO and IEC shall not be held responsible for identifying any or all
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tion is drawn to the possibility that some of the elements of this dotument may b¢

5. Details of any patent rights identified during the development of the document v
duction and/or on the ISO list of patent declarations received (se€ www.iso.org/paten
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e the subject
such patent
yill be in the
Ls) or the IEC

patent declarations received (see patents.iec.ch).

rade name used in this document is information given«or the convenience of users

hnd does not

consfitute an endorsement.

For gn explanation of the voluntary nature of standards, the meaning of ISO specifif terms and
exprgssions related to conformity assessment, asiwell as information about ISO's adhefrence to the
World Trade Organization (WTO) principles in the.Technical Barriers to Trade (TBT) see www.iso.org/
iso/fgreword.html. In the [EC, see www.iec.ch/@nderstanding-standards.

This [document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 37, Biometrics.

A list|of all parts in the ISO/IEC 39794 series can be found on the ISO website.

Any feedback or questions on-this'document should be directed to the user’s national standards body. A
compllete listing of these bodies can be found at www.iso.org/members.html and www.ied.ch/national
-comfmnittees.
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Introduction

Biometric data interchange formats enable the interoperability of different biometric systems. The
first generation of biometric data interchange formats was published between 2005 and 2007 in the
first edition of the ISO/IEC 19794 series. From 2011 onwards, the second generation of biometric data
interchange formats was published in the form of second editions of the established parts and first
editions of a number of new parts of the ISO/IEC 19794 series. In the second generation of biometric
data interchange formats, new useful data elements such as data elements related to biometric sample
quality have been added, the header data structures have been harmonized across all parts of the
ISO/IEC 19794 series, and XML encoding has been added in addition to the binary encoding.
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hlue formats. XML Schema Definitions form the basis for encoding bigmetric data in
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Information technology — Extensible biometric data

interchange formats —

Part 9:
Vascular image data

1 Scope

This flocument specifies

— generic extensible data interchange formats for the representation of vas€tlar image dpta: a tagged
hinary data format based on an extensible specification in ASN.1 and atextual data format based on

an XML schema definition that are both capable of holding the same information,
examples of data record contents,
dpplication specific requirements, recommendations, and.best practices in data acquig

G

ormative references

The following documents are referred to in the text in such a way that some or all of {
constlitutes requirements of this document<For dated references, only the edition cited
undated references, the latest edition of the‘referenced document (including any amendmg

ISO/IEC 39794-1, Information technology — Extensible biometric data interchange forma
Frampwork

[SO/IEC 14495-1, Information-technology — Lossless and near-lossless compression of continy
images: Baseline — Part 1:

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

[SO/IEC 15948, Infermation technology — Computer graphics and image processing — Port
Graphics (PNG)zEurictional specification

[SO/IEC 8824-1, Information technology - Abstract Syntax Notation One (ASN.1) — Part 1: Sp|
basic|notation

D

ition, and

onformance test assertions and conformance test procedures applicable to this document.

heir content
applies. For
nts) applies.

(s — Part 1:

ous-tone still

oding system

ible Network

ecification of

8 -1, TOTTITG ‘ P D2 74
Rules (BER), Canonical Encoding Rules (CER), a

3 Terms and definitions

sic Encoding

For the purposes of this document, the terms and definitions given in ISO/IEC 39794-1 and the following

apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/
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centre of gravity

Note 1 to entry: In this document, this term is used to define a unique location within a silhouette image that can
be assumed as the origin of a coordinate system.

3.2
dorsal

back side of a finger or a hand

3.3

ventral
palm side of

3.4

a finger or a hand

vascular bigmetric image

captured ray
used to reco

v or processed image that represents physical characteristics or traitsiofvascular p3
bnize the identity or verify the claimed identity of an individual

4 Symbals and abbreviated terms

ICS i

JPEG j

mplementation conformance statement

oint photographic experts group

MIR
NIR

nm

PGM ]
PNG ]
ppcm 1
RGB ]

VIR \

5 Confor

A biometric

idrange infrared
ear infrared
anometre
portable gray map
portable network graphics
pixels per centimetre
ed, green, blue color'model

rascular biometric image record

mance

Hata block (BDB) conforms to this document if it satisfies all of the requirements relat

ttern

ed to:

— its data structure, data values and the relationships between its data elements as specified
throughout Clauses 6, 7, 8 and Annex A, and

— therelationship between its data values and the input biometric data from which the biometric data
record was generated as specified throughout Clauses 6, 7, 8 and Annex A.

A system that produces biometric data records conforms to this document if all biometric data
records that it outputs conform to this document (as defined above) as claimed in the implementation
conformance statement (ICS) associated with that system. A system does not need to be capable of
producing biometric data records that cover all possible aspects of this document, but only those that
are claimed to be supported by the system in the ICS.

A system that uses biometric data records is conformant to this document if it can read, and use for the
purpose intended by that system, all biometric data records that conform to this document (as defined

2
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in the list above) as claimed in the ICS associated with that system. A system does not need to be capable
of using biometric data records that cover all possible aspects of this document, but only those that are

claim

ed to be supported by the system in an ICS.

Conformance test methodology shall be in accordance with Annex C.

6 Modality-specific information

6.1

Capture recommendations

6.1.1

Image area

Vascylar pattern biometric technologies obtain images from different locations ef‘the human body.

The t
the h
of ha
reser
body.

6.1.2

echnologies currently available employ images from the finger, back of the liand, and
hnd. The location used for imaging shall be specified in the format. Also, the directio
hd and/or finger index (thumb, index, middle, ring, and little) shall be specified. Th
ves fields for future development of technologies potentially using-different parts o

Illumination

Fort

the rgnge of approximately 700 to 1 200 nm. The angle from.the light source to the tangent
skin’q surface is not defined in VIR because technologies‘that use a reflectance image ma
illumfination instead of direct illumination for the purpose of avoiding specular reflecta

this ¢
biom
the c

6.1.3

The ¢
raw i
one.

creat]

6.1.4

Some
imag

6.2

e capture of vascular biometric images, the skin is typically illuminated using NIR w4

ocument specifies that the image is either based on transparency or reflectance of {
btric characteristic. Two or more wavelengths'of the illumination light source may be
hse that multiple different light sources argused for background masking.

Normalization of projection

aptured image shall be an orthiographic projection of the body area being imaged. If
mage is not orthographic to\the body area, it shall be converted to an orthographica
Any major geometric distortion caused by the optical system shall also be eliminz
jon of the VIR.

Occlusion by opaque artifacts

opaque artifacts, such as rings, tattoos, bandages, etc., can occlude vascular pat
s including occlusions should be avoided.

Image coordinate system considerations

palm side of
h (left/right)
is document
f the human

velengths in
plane of the
y use diffuse
nce. Instead,
he observed
specified in

the original
lly projected
ted prior to

terns. Using

6.2.1

6.2.1

Standard pose

.1 General

This document defines the standard poses for capturing 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 subclause 6.2.2.

6.2.1

.2 Palm

The palm area shall not be bent and each finger boundary shall be exposed to the camera. Fingers shall
be straight. An example of the standard pose of a palm is shown in Figure 1. In the standard pose, the
camera’s direction is parallel to the z-axis of the palm coordinate system defined in subclause 6.2.2.2.

© ISO/IEC 2021 - All rights reserved
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6.2.1.3 Finger

The standard pose is a straight finger. For clarity, the “frontal side” is defined as the ventral side of each
finger. An example of the standard pose of a finger is shown in Figure 2.

6.2.1.4 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 is shown in Figure 3. In the standard pose, the camera’s direction is parallel to the
z-axis of the fpackof the tand coordinmate System defined I subciause 6.2-2-3:

6.2.1.5 Stqndard poses for future modalities

This documgnt shall reserve standard pose definitions of future technologies that.can potentially
utilize differjent parts of the human body.

Key

x-axis erpendicular to the y-direction’on the palm plane

y-axis long the opposite direction-of the middle finger

Z-axis erpendicular to the x-axis and away from the imaging device

NOTE The Euclidiean diréction is right-handed.

Figure 1 — Standard pose and object coordinate system of palm vascular biometrics

4 © ISO/IEC 2021 - All rights reserved
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Key

X-axis direction from root to tip

y-axi perpendiettar-bothto-thexand-thezaxes

Z-axis| perpendicular to the x-axis and away from the frontal side
a Frontal side.

NOTH The Euclidiean direction is right-handed.

Figure 2 — Standard pose and object coordinate system of finger-vascular biometrics

Key

X-axis perpendiculai:to the y-direction along the tangent plane on the back of the hand
y-axis along the/opposite direction of the middle finger

z-axis| orthogonal to both the x-axis and the y-axis and away from the imaging device

NOTH Thé Euclidiean direction is right-handed.

v » |

igure 3 — Standard pose and object coordinate system of the back of the hand vyascular
biometrics

6.2.2 Object coordinate system

6.2.2.1 General

The vascular image header record provides an optional field that specifies the degree of rotation of
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 subclause. All of the coordinate
systems are right-handed Euclidian coordinate systems.

© ISO/IEC 2021 - All rights reserved 5
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6.2.2.2 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 1. 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.

6.2.2.3 Finger

The x-axis is defmed as the dlrectlon from the root to the t1p ofa flnger as shown in Flgure 2. The z-axis
is the directjomy -ax T the {T DETT cular

both to the
The origin o

6.2.24 B

The y-axis o
x-axis is per
Figure 3. Th
away from t
of the object

and the z-axes w1th the dlrectlon followmg the rlght handed Euclldean coordinate sy

Tk of hand

a back of the hand object is along the opposite direction of the middle finger, whi
bendicular to the y-direction along the tangent plane on the back-of<the hand as sho
P z-axis shall be orthogonal to both the x-axis and the y-axis. The pesitive z-axis direct
e imaging device, which follows the right-handed Euclidean-cootdinate system. The
coordinate system is defined as the centroid of the hand silheuette image.

6.2.2.5 Coordinate systems for future modalities

This docum
utilize diffen

6.3 Imag

6.3.1 Gen

Image repre
available an]
As a result

ent shall reserve object coordinate system definitions for future technologies that
ent parts of the human body.

» representation requirements

bpral

sentation requirements are dependent on various factors including the application
ount of raw pixel information to retain or exchange, and targeted performance me
bf these factors, the images represented will have characteristics based on the as

fthe finger coordinate system is defined as the centroid of the finger silhouette.image.

stem.

e the
vn in
ion is
rigin

may

1, the
trics.
pects

described bglow.

6.3.2 Pixedl aspect ratio

The default a1l be

described.

bixel aspeget Tatio is 1:1. If the image is not made of square pixels, the aspect ratio sh

6.3.3 Bit-1lepth

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.

6.3.4 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.
Another factor to consider as a requirement for vascular biometric imaging is that the physical size of
the target body area where an application captures an image for the extraction of vascular pattern data
varies substantially (unlike other biometric modalities). For example, a finger vein biometric device can
require a higher spatial sampling rate than a palm vein device due to a difference in size of the observed
biometric characteristic. Therefore, this document does not specify the requirement of minimum

© ISO/IEC 2021 - All rights reserved
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spatial sampling rate. However, the spatial sampling rate of the captured image shall be represented in
terms of pixels per centimetre (ppcm).

7 Abstract data elements

7.1 Purpose and overall structure

This clause describes the contents of data elements defined in this document. These descriptions are
independent of the encoding of the data elements. The presence of these data elements is specified in

respectively.

purposes in

Annex A.
The thgged binary encoding as well as the XML encoding is given in Clause 8 and Annex.A;
In orgler to aid recognition of abstract values, the same lower camel-case notation is used for abstract
data plements in the ASN.1 module and in the XSD. The lower camel-case names-are’deriyed from the
abstrpct values given here.
The gtructure of the abstract data elements is additionally described for\informative
Figune 4.
Vascular image data
7]
Version block Representation blocks
72 ]
Position Image data format
[78]
Vascularimage Data Capture date/time block
7.10
Capture device block Quality blocks
[ 712]
Scan resolution block Pixel aspect ratio block
[7.14]
Bit-depth Rotation angle
[ 7.16]
Image flip [llumination
[7.18]
Imaginag methad Imagn harbgrnnnr]
[ 7:20]
PAD data block Segmentation blocks
[722]
Annotation blocks Comment blocks
Vender specific data blocks
NOTE Figure 4 is not automatically generated and can only be viewed as an overview of the structure.

© ISO/IEC 2021 - All rights reserved
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7.2 Vascular image data block

Abstract values:  See Figure 4 — Vascular image data block.

Contents: This data element is the container for all the data associated with the vascular
image.

7.3 Version block

Abstract values:  See ISO/IEC 39794-1.

Contents: The edition number of this part of ISO/IEC 39794 shall be 3. The year shall be the
year of the publication of this document.

7.4 Reprgsentation blocks

Abstract valpes:  See Figure 4 — Vascular image data block.

Contents: This data element is the container for all the data associated’'with the vascular
image, except for the version block information.

7.5 Position

Abstractvalpes:  See Annex A.
Contents: This data element establishes which vascular region is encoded in the image data.

For example, a right palm image is described with a position of “rightPalm” in 4n
ASN.1 encoding.

7.6 Image data format

7.6.1 Supported image data formats

Abstract valpes:  Table 1 applies.

Contents: Vascular images shall be encoded using uncompressed or compressed formats| The
format usedto encode the vascular image data shall match the format specifiefl in
this ddta-element. Table 1 lists the supported encoding algorithms and associated
parameters that may be used.

Table 1 — Image data formats

Abstract valuer_Image data format | Normative reference [ Maximum compression ratio
pgm PGM None None

jpeg2000lossy JPEG2000 (lossy) ISO/IEC 15444-1 4:1

jpeg2000lossless  |JPEG2000 (lossless) ISO/IEC 14495-1 None

png PNG ISO/IEC 15948 None

7.6.2 PGM format definition

A vascular image may be encoded in the Netpbm portable greyscale binary image format. The format
definition is defined as followsl[4l:

1) A "magic number" = “P5” for identifying the file type, followed by:
2) any Whitespace (blanks, TABs, CRs, LFs);

8 © ISO/IEC 2021 - All rights reserved
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3) awidth, formatted as ASCII characters in decimal;
4) any Whitespace (blanks, TABs, CRs, LFs);

5) aheight, again in ASCII decimal;

6) any Whitespace (blanks, TABs, CRs, LFs);

7) the maximum grey value (Maxval), again in ASCII decimal (this shall be less than 65536, and more
than zero);

8) asingle Whitespace character (usually a newline);

9) raster of Height rows, in order from top to bottom. Each row consists of Width 'grey values, in
rder from left to right. Each grey value is a number from 0 through Maxval, with ( being black
nd Maxval being white. Each grey value is represented in pure binary by either|1 or 2 bytes. If the
axval is less than 256, it is 1 byte. Otherwise, it is 2 bytes. The most significant byte is first.

7.7 |Vascular image data

Abstrfact values: See Annex A.

Contg¢nts: This data element contains the encoded vaseular image data.

7.8 |Capture date/time block
See I$0/IEC 39794-1.

7.9 |Capture device block

7.9.1] Model identifier block
See I$0/IEC 39794-1.

7.9.2| Capture device technology identifier

Abstract values:  See Table 2.
Contg¢nts: Thisdata element establishes the class of capture device technology used to ac-

quire the captured biometric sample. See Table 1 for a description of the abstract
values.

Table 2 — Capture device technology identifier

Abstract value Description
unknownTechnology Capture device technology information was not captured or has been lost.
otherTechnology Capture device technology information is known, but does not correspond to

any specified values.

CCD/CMOS camera Capture device using CCD or CMOS image sensor device.

7.9.3 Certification identifier block

See ISO/IEC 39794-1.

7.10 Quality blocks
See ISO/IEC 39794-1.

© ISO/IEC 2021 - All rights reserved 9
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7.11 Scan resolution block

Abstract values: See Annex A.

Contents: This data element establishes the resolution of the vascular image. It consists of
two elements.

— the number of samples or pixels per unit distance, and
— the unit of measure for which the number of samples is related (either inch or
cm).
When pixel aspect ratio defined in 7.12 is not 1:1, this element shall specify
horizontal resolution and vertical resolution is calculated by the followingfermula.
SamplePerUnit of vertical = SamplePerUnit * aspectX / aspectY

7.12 Pixel pspect ratio block

Abstract valpes: See Annex A.

Contents: This element specifies the pixel aspect ratio.

7.13 Bit-de¢pth

Abstract valpies:  An integer value from 8 to 16.

Contents: This data element represents the number of bits per pixel in a greyscale image|or
the number of bits per color components per pixel in an RGB image.

7.14 Rotatjon angle

Abstract valpes:  An angle from 0 to 359.

Contents: This field specifiés;the rotation angle of the image around the z-axis in the objgct
coordinate system. The unit is degrees normalized to a 16-bit signed integer a§ (un-
signed short)-round (65536*(angle%360) /360). This field is optional.

7.15 Image flip

Abstract valpes: _See’Annex A.

Contents: This element specifies whether or not the contained image is flipped, and if it i
flinnad in which o
Hippeddnwhich way

7.16 Illumination

Abstract values:

Contents:

10

See Annex A.

This element 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 illumi-
nation is in the range of 380 nm through 780 nm, the wavelength of NIR is in the
range of 780 nm through 3 000 nm, and the wavelength of MIR is in the range of

3 000 nm through 50 000 nml[=],

© ISO/IEC 2021 - All rights reserved
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7.17 Imaging method

Abstract values: See Annex A.

Contents: This element specifies whether the image has been captured by transparent or
reflectance illumination.

7.18 Image background

Abstract values:  True or False.

Contgnts: This Boolean data element establishes whether the background of the.image has
been processed or not. If background is processed, this field shall beltrye.

7.19| PAD data block
See I$0/IEC 39794-1.

7.20|Segmentation blocks

Abstrfact values: See Annex A.

Contg¢nts: This data element contains n-sided polygon coordinates that enclose segments of
the vascular image data. For example,the vascular image can be procegsed by vas-
cular segmentation software. The®©rder of the vertex coordinates (wheh >2) shall
be in their consecutive order areund the perimeter of the polygon, eithgr clockwise
or counterclockwise. No two veértices may occupy the same location. The polygon
side defined by the last copridinate and the first coordinate shall complgte the
polygon. The polygon shall'be a simple, plane figure with no sides crossfng and no
interior holes.

7.21| Annotation blocks

Abstyact Values:  See Table(3.
Contg¢nts: Thisformat is provided to contain optional information about the vascylar image

contained in a larger vascular image. The generic reasons that are suppprted by
this document are specified in Table 3.

Table 3 — Annotation reasons

Abstractivalue Description

ampytated The vascular image region has been amputated, or is anatomically missing.
bandaged The vascular image region has a bandage on it rendering it not capturable.
physicallyChallenged Physical ailments, like extreme arthritis, prevent the capture of the vascular image region.
diseased The vascular image area suffers from the effects of a disease, rendering it not capturable.
unknown Annotation information was not captured or has been lost.

other Annotation information is known, but does not correspond to any specified values.

7.22 Comment blocks

Abstract values:  Any string value (see Annex A for details).

Contents: This data element contains comment data associated with vascular image data.
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7.23 Vendor specific data blocks

Abstract values: See Annex A. As it consists of multiple internal data elements, the schema should be
examined directly in order to understand the possible positions.

Contents: This data element contains vendor specific proprietary data associated with the
vascular image. As this is an interoperable data interchange format, this data ele-
ment shall not be used to contain data that can be provided with other elements of
this document.

8 Encoding

8.1 Taggdd binary encoding

The ASN.1 types as defined in A.1 which encode the abstract data elements of Clause 7{shall confofm to

the ASN.1 standard ISO/IEC 8824-1 and to ISO/IEC 39794-1.

The tagged biinary encoding of vascular image data shall be obtained by applying the ASN.1 Distingujished

Encoding Ry
ASN.1 modu
object, lengt

The ASN.1 nj

See Annex B

les (DER) [ISO/IEC 8825-1] to a value of the type VascularlmageBlock defined in the
e. The DER encoding of each data object has three parts: tag\octets that identify the
h octets that give the number of subsequent value octets, and-the value octets.

odule in A.1 can be retrieved from https://standards.ise:org/iso-iec/39794/-9/ed-1/d

given
data

n/.

for the encoding sample.

8.2 XML ¢

ncoding

es as defined in A.2 which encode the abstract data elements of Clause 7 shall confo

The XML tyq
the XML sta

An XML doc
The XSD in (

|

dard ISO/IEC 39794-1.
ment encoding vascular image data shall obey the given XSD.

lause A.2 can be retrieved from https://standards.iso.org/iso-iec/39794/-9/ed-1/en/

See Annex B

'm to

for the encoding sample,

9 Registered format type identifiers
The registrafions listed\inTable 2 have been made with the Biometric Registration Authority to id¢ntify
the vascular image data interchange formats defined in this document. The format owner is ISQ/IEC
JTC 1/SC 37 with tharegistered format owner identifier 257 (0101,,).
Table 4 — Format type identifiers
CBEFF 1.3DB f-m-'mat Short name Full object identifier
type identifier
3-binarv- {iso(1) registration-authority(1) cbeff(19785) biometric-
50 (0032y,,) § \ry organization(0) jtc1-sc37(257) bdbs(0) g3-binary-
vascular-image ;
vascular-image(50) }
3xml- {iso(1) registration-authority(1) cbeff(19785) biometric-
51 (0033y,,) & . organization(0) jtc1-sc37(257) bdbs(0) g3-xml-
vascular-image ;
vascular-image(51) }
12 © ISO/IEC 2021 - All rights reserved
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Annex A
(normative)

Formal specifications

A.1 ASN.1 module for tagged binary encoding

ISO-1EC-39794-9-ed-1-v1l {iso(l) standard(0) iso-1iec-39794(39794) part-9(9)
iso-41ec-39794-9 (0) }

-- Ude of ISO/IEC copyright in this Schema is licensed for the purpose ob

-- dgqveloping, implementing, and using software based on this Schema,” subject

-- tq the following conditions:

-- *|Software developed from this Schema must retain the”Copyright Notice,

-— tlis list of conditions and the disclaimer below WDisclaimer").

-- *|Neither the name or logo of ISO or of ¢(RBEf, nor the names of specific
-- cqntributors, may be used to endorseNo¥ promote software derived from

-- ti}is Schema without specific prigr,“written permission.

-—- *|The software developer'.§hall attribute the Schema to ISO/IEC and

-- identify the ISO/IEC standard from which it is taken. Such attribution
-— (4.g9., "This soffware makes use of the Schema from ISO/IEC 39794-9

-— within modifications permitted in the relevant ISO/IEC standard.

-— Please réproduce this note if possible."), may be placed in the

-- sqftwarke itself or any other reasonable location.

ed

F1 (1)

-- The Disclaimer is:

-—- THE SCHEMA ON WHICH THIS SOFTWARE IS BASED IS PROVIDED BY THE COPYRIGHT
—-— HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
-— INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
—-— AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
—-— THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,

-—- INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

© ISO/IEC 2021 - All rights reserved
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-—- NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

-- DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

—-— THEORY OF LIABILITY, WHETHER IN CONTRACT,

LOSS OF USE,

HOWEVER CAUSED AND ON ANY

STRICT LIABILITY, OR TORT

-- (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF

-- THE CODE COMPONENTS, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

DEFINITIONS IMPLICIT TAGS ::= BEGIN

IMPORTS
RegisltryIdBlock,
CertilficationIdBlocks,
CaptyreDateTimeBlock,
QualiltyBlocks,
PADDajtaBlock,
VersilonBlock,

CoordinateCartesian2DUnsignedShortBlock,

ExtenldedDataBlock
FROM ISO-IEC-39794-1-ed-1-v1;

PositionCode ::= ENUMERATED ({
unknownPosition (0),
rightPalm(l),
leftHalm(2),
rightThumbFingerFront (3),
rightyindexFingerFront (4),

rightMiddleFingerFront (5),
rightjRingFingerFront (6),
rightlittleFingerFront (7),
leftThumbFingerFront (8),
leftIndexFingerFront (9),
leftMiddleFingerFront (10),
leftRingFingerFront (11),
leftlfittleFingerFront(12),
rightfThumbFingeBback (13),
rightyIndexFingerBack (14),
rightfMiddleFingerBack (15),
rightfRingFingerBack (16),
rightfLittleFingerBack(17),
leftThumbFingerBack (18 ),
leftIlndexFingerBack (19
leftMiddleFingerBack(20),
leftRingFingerBacky21l),
leftlfittleFingexBack (22),
rightfHandBack (23,
leftHandBack((24),
otherlPositdéan (999)

}

PositionkExtensionB] k- = SETOULNCE {

fallback [0] PositionCode,

}

Position ::= CHOICE {
code [0] PositionCode,

extensionBlock [1] PositionExtensionBlock

}

ImageDataFormatCode ::= ENUMERATED {
prgm(0),
Jjpeg2000Lossy (1),
Jjpeg2000Lossless (2),
png (3)

14
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ImageDataFormatExtensionBlock

}

ImageDataFormat CHOICE {
code [0]
extensionBlock [1] ImageDa

}

CaptureDeviceTechnologyIdCode
unknownCaptureDeviceTechno
otherCaptureDeviceTechnolo
ccdCmosCamera (2)

SEQUENCE {

ImageDataFormatCode,

taFormatExtensionBlock

ENUMERATED {
logy (0),
gy (1),

ISO/IEC 39794-9:2021(E)

d

fallback [0] CaptureDevice

d

ptureDeviceTechnologyId
code [0]

extensionBlock [1] Capture

d

ptureDeviceBlock
modelIdBlock [0]
technologyId [1]
certificationIdBlocks

SEQUEN
Registryl
CaptureDe
[2]

itDimensionCode ENUMERA
inch (0),

cm (1)

Ut

anResolutionBlock
samplesPerUnit [0]
unitDimension [1]

Sq =

INTEGER
UnitDime

Pi SEQ
(0..65

(0..65

xelAspectRatioBlock
aspectY [0] INTEGER
aspectX [1] INTEGER

BitDepth = INTEGER (7..16)

R@tationAngle INTEGER (0.

InfageEldpCode ENUMERATED
unknbwnFlip (0),

noFlip (1),

ptureDeviceTechnologyIdExtensionBlock

SEQUENCE {
TechnologyIdCode,

CHOICE {

CaptureDeviceTechnologyIdCode,

DeviceTechnologyIdExtensionBlock

CE {

dBlock,

viceTechnologylId,
CertificationIdBlockgyOPTIONAL,

TED {

SEQUENCE ¢#

(0. 65535),
nsionCode

UENCE {
535),
535)

.359)

{

Fror+ u“tal\q
virtical(3),
both (4)

T

}

ImageFlipExtensionBlock S
fallback [0] ImageFlipCode

}

ImageFlip CHOICE {
code [0] ImageFlipCode,
extensionBlock [1] ImageFl

}

IlluminationCode ENUMERAT
unknownIllumination (0),

© ISO/IEC 2021 - All rights reserved

EQUENCE {

’

ipExtensionBlock
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otherIllumination (1),
nir(2),
mir(3),
visible (4)
}

IlluminationExtensionBlock ::= SEQUENCE {
fallback [0] IlluminationCode,

}

Illumination ::= CHOICE {
code [0] IlluminationCode,
extensionBlock [1]1 TlluminationFxtensionBlock
}
ImagingMethodCode ::= ENUMERATED ({
unknogwnMethod (0) ,
otherMethod (1),

1)
reflelctance (2),
transgparency (3)

}

ImagingMethodExtensionBlock ::= SEQUENCE ({
fallback [0] ImagingMethodCode,

}

ImagingMethod ::= CHOICE {
code |[0] ImagingMethodCode,
extensionBlock [1] ImagingMethodExtensionBlock

}

CoordingteBlock ::= CoordinateCartesian2DUnsigredShortBlock
CoordinagtesBlock ::= SEQUENCE (SIZE (2. .MAX)Y MOF CoordinateBlock
SegmentBlock ::= SEQUENCE {

positfion [0] Position,
enclgsingCoordinatesBlock [1] CoepxdinatesBlock,

}
SegmentBlocks ::= SEQUENCE OR.SegmentBlock

SegmentaftionBlock ::= SEQUENCE {
segmentBlocks [0] SegmentBlocks,

}

SegmentaftionBlockls ::= SEQUENCE OF SegmentationBlock

AnnotatijonReagonCode ::= ENUMERATED ({
unknow\() ,
otherti~
amputated (2),
bandaged (3),
physicallyChallenged(4),
diseased (5)

}

AnnotationReasonExtensionBlock ::= SEQUENCE ({
fallback [0] AnnotationReasonCode,

}
AnnotationReason ::= CHOICE {

code [0] AnnotationReasonCode,
extensionBlock [1] AnnotationReasonExtensionBlock

16 © ISO/IEC 2021 - All rights reserved
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AnnotationBlock ::= SEQUENCE {
position [0] Position,
reason [1] AnnotationReason,
}
AnnotationBlocks ::= SEQUENCE OF AnnotationBlock
CommentBlock ::= VisibleString

CommentBlocks ::= SEQUENCE OF CommentBlock

VendorSpecificDataBlock ::= ExtendedDataBlock

VgndorSpecificDataBlocks ::= SEQUENCE OF VendorSpecificDataBlock

RgpresentationBlock ::= SEQUENCE ({

position [0] Position,

imageDataFormat [1] ImageDataFormat,

vascularImageData [2] OCTET STRING,

captureDateTimeBlock [3] CaptureDateTimeBlock OPTIONAL,
captureDeviceBlock [4] CaptureDeviceBlock OPTIONAL,
qualityBlocks [5] QualityBlocks OPTIONAL,
scanResolutionBlock [6] ScanResolutionBlock OPTIONAL,
pixelAspectRatioBlock [7] PixelAspectRatioBlock OPTIONAL,
bitDepth [8] BitDepth OPTIONAL,

rotationAngle [9] RotationAngle OPTIONAL,

imageFlip [10] ImageFlip OPTIONAL,

illumination [11] Illumination OPTIONAL,

imagingMethod [12] ImagingMethod OPTIONAL,

imageBackgroud [13] BOOLEAN OPTIONAL,

pADDataBlock [14] PADDataBlock OPTIONAL,
segmentationBlocks [15] SegmentationBldogks OPTIONAL,
annotationBlocks [16] AnnotationBlocks\OPTIONAL,
commentBlocks [17] CommentBlocks OPELIONAL,
vendorSpecificDataBlocks [18] VendorSpecificDataBlocks OPTIONAL,

RegpresentationBlocks ::= SEQUENCE OF RepresentationBlock

VdscularImageDataBlock ::#=\[APPLICATION 9] SEQUENCE ({
versionBlock [0] Vepsi®nBlock,
representationBlocks./[1] RepresentationBlocks,

END

A.2 (XML schema definition for XML encoding

<?xm]l ¥grsion="1.0" encoding="utf-8" ?>

<!--Use of ISO/IEC copyright in this Schema is licensed for the purpose of developing,
implementing, and using software based on this Schema, subject to the following

conditions:

* Software developed from this Schema must retain the Copyright Notice, this list of

conditions and the disclaimer below ("Disclaimer").

* Neither the name or logo of ISO or of IEC, nor the names of specific contributors, may

© ISO/IEC 2021 - All rights reserved 17
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be used to endorse or promote software derived from this Schema without specific prior

written per

mission.

* The software developer shall attribute the Schema to ISO/IEC and identify the ISO/IEC

standard fr

om which it is taken. Such attribution (e.g.,

Schema from ISO/IEC 39794-9 within modifications permitted in the relevant ISO/IEC

standard. P

lease reproduce this note if possible."), ma

or any othe¢

The Disclail
THE SCHEMA
CONTRIBUTOR
THE IMPLIED
DISCLAIMED.

DIRECT, IND

NOT LIMITED

PROFITS; OR

IN CONTRACT

WAY OUT OF

DAMAGE .

<xs:schema

xmlns:xg|
xmlns:vd
xmlns :cm
xmlns="H
targetNg
elementH
attribut
vc:minVe

r reasonable location.

mer is:
ON WHICH THIS SOFTWARE IS BASED IS PROVIDED BY THE COPYRIGHD-HOLDERS AND

S "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITE]

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY

IRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING

TO, PROCUREMENT OF SUBSTITUTE GOODS OR .SERVICES; LOSS OF USE, DATA, OR

BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHE

STRICT LIABILITY, OR TORT (INCOUDING NEGLIGENCE OR OTHERWISE) ARISING IN

’

THE USE OF THE CODE COMPONENTS, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH

="http://www.w3+9¥g/2001/XMLSchema"
="http://www.w3%erg/2007/XMLSchema-versioning"
n="https://standards.iso.org/iso-iec/39794/-1"
ttps://stafddrds.iso.org/iso-iec/39794/-9"
mespace="Https://standards.iso.org/iso-iec/39794/-9"
ormDefaulit="qualified"

eFormBefault="unqualified"

rszon="1.0">

<xs:impo
namespace="
<!-- 7.3
<!-- see
<!-- 7.5
<xs:compl
<xs:choi
<xs:e
<xs:e
<xs:e
<xs:e
<xs:e
<xs:e
<xs:e

18

SCIEMaLOCatlOolN=
https://standards

tTso=tec=39794=tT=—ca=1=v1i-Xa
.iso.org/iso-iec/39794/-1" />

version -->

ISO/IEC 39794-1 -->

Position -->

exType name="PositionCodeType">

ce>

lement name="unknownPosition" type="xs:int" fixed="0" />

lement name="rightPalm" type="xs:int" fixed="1" />

lement name="leftPalm" type="xs:int" fixed="2" />

lement name="rightThumbFingerFront" type="xs:int" fixed="3" />
lement name="rightIndexFingerFront" type="xs:int" fixed="4" />
lement name="rightMiddleFingerFront" type="xs:int" fixed="5" />
lement name="rightRingFingerFront" type="xs:int" fixed="6" />

"This software makes use of the

be placed in the software itself

TO,

BUT

HER

ANY
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<xs:element name="rightLittleFingerFront" type="xs:int" fixed="7" />
<xs:element name="leftThumbFingerFront" type="xs:int" fixed="8" />
<xs:element name="leftIndexFingerFront" type="xs:int" fixed="9" />
<xs:element name="leftMiddleFingerFront" type="xs:int" fixed="10" />
<xs:element name="leftRingFingerFront" type="xs:int" fixed="11" />
<xs:element name="leftLittleFingerFront" type="xs:int" fixed="12" />
<xs:element name="rightThumbFingeBback" type="xs:int" fixed="13" />
<xs:element name="rightIndexFingerBack" type="xs:int" fixed="14" />
<xs:element name="rightMiddleFingerBack" type="xs:int" fixed="15" />
<xs:element name="rightRingFingerBack" type="xs:int" fixed="16" />
<xs:element name="rightLittleFingerBack" type="xs:int" fixed="17" />
<xs:element name="leftThumbFingerBack" type="xs:int" fixed="18" />
<xs:element name="leftIndexFingerBack" type="xs:int" fixed="19" />
s:element pname="leftMiddleFingerBack" type=" cipnt" fixed="20Q"

<xs:element name="leftRingFingerBack" type="xs:int" fixed="21" />
<xs:element name="leftLittleFingerBack" type="xs:int" fixed="22" />
<xs:element name="rightHandBack" type="xs:int" fixed="23" />
<xs:element name="leftHandBack" type="xs:int" fixed="24" />
<xs:element name="otherPosition" type="xs:int" fixed="999" />
</xs:choice>

</H#s:complexType>

<xg:complexType name="PositionExtensionBlockType">

XS :sequence>

<xs:element name="fallback" type="PositionCodeType"/>
<xs:any namespace="##other" processContents="lax"/>
/xs:sequence>

</H#s:complexType>

<xgq:complexType name="PositionType">

<s}s:choice>

<xs:element name="code" type="PositionCo8gType" />

<xs:element name="extensionBlock" type="PositionExtensionBlockType"
<[xs:choice>

</js:complexType>

<!4- 7.6 Image data format -->

<xg:complexType name="ImageDataFormatCodeType">

<s}s:choice>

<xs:element name="pgm" types"xs:int" fixed="0" />

<xs:element name="Jjpeg2000Lossy" type="xs:int" fixed="1" />
<xs:element name="jpeg2Q00Lossless" type="xs:int" fixed="2" />
<xs:element name="ppg'\type="xs:int" fixed="3" />

</xs:choice>

</H#s:complexType>

<xgd:complexType mame="ImageDataFormatExtensionBlockType">
XS :sequence>

<xs:any namespace="##other" processContents="lax"/>
/xs: sequénee>

</ds:complexType>

<xd4:complexType name="ImageDataFormatType">
<gsiChoice>

/>

D.Clclllcllt JIGJHC_"\,\J\J.C" t_yj_./c—" Illlc\\jCDG\tG\FUJ_lHatﬂU\A]CT_Yt)C"
<xs:element name="extensionBlock" type="ImageDataFormatExtensionBloc
/>
</xs:choice>
</xs:complexType>

<!-- 7.7 Vascular image data -->
<!-- base64Binary -->

<!-- 7.8 Capture date/time block -->
<!-- see ISO/IEC 39794-1 -->

<!-- 7.9 Capture device block -->

<xs:complexType name="CaptureDeviceTechnologyIdCodeType">
<xs:choice>

kType"

<xs:element name="unknownCaptureDeviceTechnology" type="xs:int" fixed="0"

/>

© ISO/IEC 2021 - All rights reserved
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<xs:element name="otherCaptureDeviceTechnology" type="xs:int" fixed="1" />
<xs:element name="ccdCmosCamera" type="xs:int" fixed="2" />

</xs:choice>

</xs:complexType>

<xs:complexType name="CaptureDeviceTechnologyIdExtensionBlockType">
<xs:sequence>
<xs:element name="fallback" type="CaptureDeviceTechnologyIdCodeType" />
<xs:any namespace="##other" processContents="lax"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="CaptureDeviceTechnologyIdType">
<xs:choice
<xs:gllement name="code" type="CaptureDeviceTechnologyIdCodeType" />
<xs:ellement name="extensionBlock"
type="CaptyreDeviceTechnologyIldExtensionBlockType" />
</xs:choice>
</xs:complexType>

<xs:compllexType name="CaptureDeviceBlockType">
<xs:seduence>
<xs:glement name="modelIdBlock" type="cmn:RegistryIdBlockType" />
<xs:¢llement name="technologyId" type="CaptureDeviceTechnologyldlype" />
<xs:glement name="certificationIdBlocks"
type="cmn:JertificationIdBlocksType" minOccurs="0" />
<xs:agnhy minOccurs="0" namespace="##other" processContents="lax" />
</xs:sejquence>
</xs:complexType>

(0]

<!-- 7.10] quality block -->
<!-- see [ISO/IEC 39794-1 -->
<!-- 7.11 Scan resolution block -->

<xs:compllexType name="UnitDimensionCodeType">
<xs:choifce>
<xs:gllement name="inch" type="xs:int" fixed="0" />
<xs:€llement name="cm" type="xs:int" @©Siked="1" />
</xs:chdice>
</xs:complexType>

<xs:compllexType name="ScanResolufiehBlockType">
<xs:secquence>
<xs:¢gllement name="samplesPerUnit" type="xs:unsignedShort" />
<xs:¢gllement name="unitRimension" type="UnitDimensionCodeType" />
</xs:selquence>
</xs:complexType>

<!-- 7.12] Pixel aspecd ratio -->
<!-- pixell aspectiratio is defined as y:x -->
<xs:compllexType, hame="PixelAspectRatioBlockType">
<xs:sequence%
<xs:¢gllemént name="aspectY" type="xs:unsignedShort" />
<xs:glledent name="aspectX" type="xs:unsignedShort" />
</XS:S TencteE
</xs:complexType>

<!-- 7.13 Bit-depth -->
<xs:simpleType name="BitDepthType">
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="7"/>
<xs:maxInclusive value="16"/>
</xs:restriction>
</xs:simpleType>

<!-- 7.14 Rotation angle -->
<xs:simpleType name="RotationAngleType">
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="359"/>
</xs:restriction>
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</xs:simpleType>

<!-- 7.15 Image flip -->
<xs:complexType name="ImageFlipCodeType">
<xs:choice>
<xs:element name="unknownFlip" type="xs:int" fixed="0" /
<xs:element name="noFlip" type="xs:int" fixed="1" />
<xs:element name="horizontal" type="xs:int" fixed="2" />
<xs:element name="virtical" type="xs:int" fixed="3" />
<xs:element name="both" type="xs:int" fixed="4" />
</xs:choice>
</xs:complexType>

<xgecomplexType name="TmageFlipkxtensionBlockType"

ISO/IEC 39794-9:2021(E)

>

XS :sequence>

<xs:element name="fallback" type="ImageFlipCodeType" />
<xs:any namespace="##other" processContents="lax"/>
/xs:sequence>

</ds:complexType>

<xd4:complexType name="ImageFlipType">

<sjs:choice>

<xs:element name="code" type="ImageFlipCodeType" />
<xs:element name="extensionBlock" type="ImageFlipExtensi
<[xs:choice>

</ys:complexType>

<!4- 7.16 Illumination type -->

<xg4:complexType name="IlluminationCodeType">

xs:choice>

<xs:element name="unknownIllumination" type="xs:int" fix

<xs:element name="nir" type="xs:int" fixed="2" />
<xs:element name="mir" type="xs:int" {fiked="3" />
<xs:element name="visible" type="xsgint" fixed="4" />
/xs:choice>

</As:complexType>

<xgd:complexType name="IlluminatidnExtensionBlockType">

XS :sequence>

<xs:element name="fallback!" type="IlluminationCodeType"
<xs:any namespace="##oth€r" processContents="lax"/>
/xs:sequence>

</H#s:complexType>

<xgd:complexType name='"IlluminationType">
<s¢s:choice>
<xs:element wmame="code" type="IlluminationCodeType" />

<Axs:choicéex>
</ds:complexType>

<!'4- J\1)J Imaging method -->
<xgacOmplexType name="ImagingMethodCodeType">

onBlockType"

ed="0" />

<xs:element name="otherIllumination" typé&#"Xks:int" fixed="1" />

/>

/>

<xs:elemenfvname="extensionBlock" type="IlluminationExtensionBlockType"

/

<xs:element name="unknownMethod" type="xs:int" fixed="0"

<xs:element name="otherMethod" type="xs:int" fixed="1" /

<xs:element name="reflectance" type="xs:int" fixed="2" /

<xs:element name="transparency" type="xs:int" fixed="3"
</xs:choice>

</xs:complexType>

<xs:complexType name="ImagingMethodExtensionBlockType">
<xs:sequence>
<xs:element name="fallback" type="ImagingMethodCodeType"
<xs:any namespace="##other" processContents="lax"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="ImagingMethodType">
<xs:choice>
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<xs:element name="code" type="ImagingMethodCodeType" />
<xs:element name="extensionBlock" type="ImagingMethodExtensionBlockType" />
</xs:choice>

</xs:comp

lexType>

<!-- 7.18 Image background -->

<!-- boolean -->

<!-- 7.19 PAD data block -->

<!-- see ISO/IEC 39794-1 -->

<!-- 7.20 Segmentation block -->
<xs:complexType name = "CoordinateBlockType" >

<xs:comg

lexContent

<xs:¢
</xs:comn
</xs:comp

<xs:compl]
<xs:seq
<xs:§
maxOccurs="
</xs:s§
</xs:comp

xtension base="cmn:CoordinateCartesian2DUnsignedShortBlockType" />
plexContent>
lexType>

exType name="CoordinatesBlockType">

luence>

lement name="coordinateBlock" type="CoordinateBlockType" minO&gcurs="2"
unbounded" />

lquence>

lexType>

<xs:compllexType name="SegmentBlockType'">
<xs:secquence>
<xs:gllement name="position" type="PositionType" />
<xs:gllement name="enclosingCoordinatesBlock" type="CeordinatesBlockType" />

<xs:al
</xs:s§
</xs:comp

<xs:compl]
<xs:seq
<xs:¢
maxOccurs="]
</xs:s§
</xs:comg

<xs:complj
<xs:seq
<xSs:§
<xs:d
</xs:s§
</xs:comg

<xs:compl

ny minOccurs="0" namespace="##other" processContents="lax" />
quence>
lexType>

exType name="SegmentBlocksType">

uence>

lement name="segmentBlock" type="SggmentBlockType"
unbounded" />

quence>

lexType>

exType name="SegmentationBleckType">

luence>

lement name="segmentBiogks" type="SegmentBlocksType" />

ny minOccurs="0" namespace="##other" processContents="lax" />
lquence>

lexType>

exType name="SegmentationBlocksType">

<xs:sequence>
<xs:gllement name="segmentationBlock" type="SegmentationBlockType"
maxOccurs="junbounded"™ />
</xs:sejquence>
</xs:complexType>
<!__ 7.21 nuuutatj_uu blu\,}\
<xs:complexType name="AnnotationReasonCodeType">
<xs:choice>
<xs:element name="unknown" type="xs:int" fixed="0" />
<xs:element name="other" type="xs:int" fixed="1" />
<xs:element name="amputated" type="xs:int" fixed="2" />
<xs:element name="bandaged" type="xs:int" fixed="3" />
<xs:element name="physicallyChallenged" type="xs:int" fixed="4" />
<xs:element name="diseased" type="xs:int" fixed="5" />
</xs:choice>

</xs:comp

<xs:compl

lexType>

exType name="AnnotationReasonExtensionBlockType">

<xs:sequence>
<xs:element name="fallback" type="AnnotationReasonCodeType" />
<xs:any namespace="##other" processContents="lax"/>
</xs:sequence>
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</xs:complexType>

<xs:complexType name="AnnotationReasonType">
<xs:choice>
<xs:element name="code" type="AnnotationReasonCodeType" />
<xs:element name="extensionBlock" type="AnnotationReasonExtensionBlockType"
/>
</xs:choice>
</xs:complexType>

<xs:complexType name="AnnotationBlockType">
<xs:sequence>
<xs:element name="position" type="PositionType" />
s:element name="reason" type="AnnotationReasonType"
<xs:any minOccurs="0" namespace="##other" processContents="lax" />
/xs:sequence>
</H#s:complexType>

<xgd:complexType name="AnnotationBlocksType">

XS :sequence>

<xs:element name="annotationBlock" type="AnnotationBlockType
maxOdcurs="unbounded" />

/xs:sequence>

</H#s:complexType>

<!4- 7.22 Comment block -->

<xg:simpleType name = "CommentBlockType" >
<js:restriction base="xs:string"/>
</dfs:simpleType>

<xg:complexType name="CommentBlocksType">

Xs:sequence>

<xs:element name="commentBlock" type=I"CommentBlockType"
maxOd¢curs="unbounded" />

/xs:sequence>

</As:complexType>

<!4- 7.23 Vendor specific data hlock -->
<xg:complexType name="VendorSpecificDataBlockType">
xs:complexContent>

<xs:extension base=!emil:ExtendedDataBlockType" />
/xs:complexContent>
</H#s:complexType>

<xg:complexType name='"VendorSpecificDataBlocksType">

XS :sequence>

<xs:element mame="vendorSpecificDataBlock"
typeg"VendorSpeeificDataBlockType" maxOccurs="unbounded"/>
/xs: sequénee>

</ds:complexType>

<1424 Representation block -->

<X;_ .\z\JlHt)lC T_yt)c JIGJHC_"FCJ_JJ_C CLItQtJ‘_ULlBlUL}\T_Yt)C"
<xs:sequence>
<xs:element name="position" type="PositionType" />
<xs:element name="imageDataFormat" type="ImageDataFormatType" />
<xs:element name="vascularImageData" type="xs:base64Binary" />

<xs:element name="captureDateTimeBlock" type="cmn:CaptureDateTimeBlockType"
minOccurs="0" />

<xs:element name="captureDeviceBlock" type="CaptureDeviceBlockType"
minOccurs="0" />

<xs:element name="qualityBlocks" type="cmn:QualityBlocksType" minOccurs="0"

/>

<xs:element name="scanResolutionBlock" type="ScanResolutionBlockType"
minOccurs="0" />

<xs:element name="pixelAspectRatioBlock" type="PixelAspectRatioBlockType"
minOccurs="0" />
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<xs:element name="bitDepth" type="BitDepthType" minOccurs="0" />

<xs:element name="rotationAngle" type="RotationAngleType" minOccurs="0" />

<xs:element name="imageFlip" type="ImageFlipType" minOccurs="0" />

<xs:element name="illumination" type="IlluminationType" minOccurs="0" />

<xs:element name="imagingMethod" type="ImagingMethodType" minOccurs="0" />

<xs:element name="imageBackgroud" type="xs:boolean" minOccurs="0" />

<xs:element name="pADDataBlock" type="cmn:PADDataBlockType" minOccurs="0"
/>

<xs:element name="segmentationBlocks" type="SegmentationBlocksType"
minOccurs="0" />

<xs:element name="annotationBlocks" type="AnnotationBlocksType"
minOccurs="0" />

<xs:element name="commentBlocks" type="CommentBlocksType"™ minOccurs="0"

<xs:gllement name="vendorSpecificDataBlocks"

type="Vendqg

<xs:al
</xs:s§
</xs:comp

<xs:compl]
<xs:seq
<xs:¢
maxOccurs="
</xs:s§
</xs:comg

<!-- 7.2
<xs:compl]
<xs:seq
<xs:§
<Xs:§
<xs:3|
</xs:s§
</xs:comp

<xs:elemqg

</xs:schema|

rSpecificDataBlocksType" minOccurs="0"/>

ny minOccurs="0" namespace="##other" processContents="lax" />
quence>
lexType>

exType name="RepresentationBlocksType">

uence>

lement name="representationBlock" type="RepresentationBlockType"
unbounded" />

quence>

lexType>

Vascular image block -->

exType name="VascularImageDataBlockType">

uence>

lement name="versionBlock" type="cmn:VersiohBlockType" />

lement name="representationBlocks" type=URepresentationBlocksType"
ny minOccurs="0" namespace="##other" pxec¢essContents="lax" />
quence>

lexType>

/>

Nt name="vascularImageData" types'"VascularImageDataBlockType"

>

/>
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