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Foreword

ISO (th

e 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 JEC

technics
and nor
technolg

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

The ma

Standarfds adopted by the joint technical committee are circulated to national bodies for yoting. Publication as
an Interpational Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attentiop is drawn to the possibility that some of the elements of this documeht:may be the subject of paten
rights. 1I$O and IEC shall not be held responsible for identifying any or all suéh patent rights.

ISO/IEQ
Subcon

ISO/IEQ

interchange formats:

— Part 1: Framework

— Part 2: Finger minutiae data

— Pant 3: Finger pattern spectral data

— Parnt 4: Finger image data

— Parnt 5: Face image data

— Pat 6: Iris image data

— Part 7: Signature/sign time series data

— Part 8: Fingér. pattern skeletal data

—  Par

| committees collaborate in fields of mutual interest. Other international organizations, governmenta
-governmental, in liaison with ISO and IEC, also take part in the work. In the field of informatior
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

in task of the joint technical committee is to prepare International Standards: Praft Internationa

19794-10 was prepared by Joint Technical Committee ISOQHEC JTC 1, Information technologyj
mittee SC 37, Biometrics.

19794 consists of the following parts, under the generaklitle Information technology — Biometric dat§

t 9 Vascular image data

— Part 10: Hand geometry silhouette data

The following part is under preparation:

— Part 11: Signature/sign processed dynamic data

© ISO/IEC 2007 — All rights reserved
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Introduction

In the Access Control and Time Management communities, hand geometry has been an option to add
biometrics to traditional security systems. While several hand geometry systems have been developed into
products, each vendor has traditionally relied on a proprietary algorithm and has stored a proprietary template.
[his has made it impossible to transfer data from one vendor’s system to another’s, forcing end users|to sole-
source their hand geometry solution. To allow integration of hand geometry systems from multiple vehdors, a
nonproprietary interchange format must be adopted.

[his part of ISO/IEC 19794 is intended to provide a data interchange format (a CBEFF biometric datd block —
BDB) for applications requiring an interoperable hand geometry record. The information’consists of @ variety
pf mandatory and optional items including data capture parameters, standardized hand position and|vendor-
specific information. This information is intended for interchange among organizations that rely on automated
jevices and systems for identification or verification purposes based on the information from hand ggometry.
Vhile this part of ISO/IEC 19794 mandates a particular data format, it does fietmandate a particular gigorithm.
For example, a user may be enrolled on a system from one vendor and verified on a system from another.

Because hand geometry products have historically relied on measurements taken from a hand silhougtte, this
ormat stores hand silhouette data rather than color or grayscale image data. To increase the flexibility of the
Jata format, provisions have been made to store views of the left‘and right hands, in addition to multiple views
bf each hand. Specific implementations of this part of ISO/IEC19794 that are constrained by storage space
such as smart card applications) may wish to limit the number of views stored for each hand. Such liritations
bre outside the scope of this part of ISO/IEC 19794, but‘reduced choices can prejudice interoperability

t is well known that the presentation of a biomeétric sample affects algorithm performance. Whil¢ image
pcquisition and hand placement requirements are outside the scope of this part of ISO/IEC 19794, Annex B is
brovided as guidance for those wishing to adhére to industry “best practices”.

© ISO/IEC 2007 — All rights reserved \
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Information technology — Biometric data interchange
formats —

Part 10:

and geometry silhouette data

Scope

[his part of ISO/IEC 19794 specifies a data interchange format (a CBEFF biemetric data block — B
can be used for storing, recording and transmitting the information obtained ftom a hand silhouette.

This part of ISO/IEC 19794 defines the content, format and units of measurement for the exchange
Silhouette data in a BDB.

nformation formatted in accordance with this part of ISO/IEC19794 can be recorded on machine-i
media or transmitted by data communication between systenis.

P Conformance

A\ biometric data block conforms to this part of dSO/IEC 19794 if it satisfies the format requirements s
ithin the normative clauses of this part of<ISO/IEC 19794 and has internal consistency based on
rom an actual hand.

B Normative references
The following referenced_documents are indispensable for the application of this document. Fg

jocument (including any)amendments) applies.

SO/IEC 19785-1~“Information technology — Common Biometric Exchange Formats Framework —
Data element specification

SO/IEC 19784-1, Information technology — Biometric application programming interface —
specification

DB) that

of hand

eadable

pecified
capture

r dated

eferences, only the edition cited applies. For undated references, the latest edition of the referenced

Part 1:

BioAPI

4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

4.1
biometric data block
BDB

block of data with a defined format that contains one or more biometric samples or biometric templates

NOTE In the case of this part of ISO/IEC 19794, the BDB contains the hand silhouette of one or both hands,

with multiple views.

© ISO/IEC 2007 — All rights reserved
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4.2
biometric sample
information obtained from a biometric device, either directly or after further processing

NOTE The silhouette of a hand is an example of a biometric sample.
4.3

camera point of view
effective location and orientation of a camera that would result in the observed hand silhouette

NOTE The effective location is specified rather than the actual location due to the possibility of algorithmi
transformations and various hand-scanning technologies such as movable linear arrays, etc.

4.4
capture
process|of taking a biometric sample from an end user

4.5
Freeman Chain Code
FCC
compact method for representing the contours of an object

NOTE First made popular by Herbert Freeman.

4.6
image rnesolution
number|of pixels per unit distance in the interchanged image

NOTE This may be the result of processing a captured .im@ge. The original captured image may have beer
subsamgpled, scaled, interpolated or otherwise processed to produce a silhouette suitable for automated hand recognition.

4.7
live cagture
process|of capturing a biometric sample through an“interaction between an end user and a biometric system

4.8
hand g¢ometry view record
HGVR
block of data that contains a hand’silhouette captured from one camera point of view during one hang
placemgnt

NOTE The block contains.metadata, silhouette data and optional extended data.

4.9

pixel
picture ¢lementdocated on an n by m matrix of picture elements, where n is the horizontal component and n
is the verticalicomponent

410
platen
reference surface on which a hand is placed during imaging

NOTE The platen will often contain alignment pins to promote repeatable finger placement.
4.1

side-view

data taken from the thumb side or the little-finger side of the hand

cf. top-view

2 © ISO/IEC 2007 — All rights reserved
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412
side-view reference plane
physical or imaginary plane on which the side-view silhouette is projected

413

tip

(finger) end of the fingernail or the end of the flesh at the end of the finger, whichever produces the longer
silhouette

IOTE. See l:iglll"ﬂ 3 9)

1.14

op-view

jata taken from the palm side of the hand or the back side of the hand

Cf. side-view

1.15

web

brea connecting two adjacent fingers at their connection point to the palm

NOTE See Figure 3 a).

b General

6.1 Byte order

For the purposes of transfer and storage of the BDB; the more significant bytes of any multi-byte quantity are
bresent before less significant bytes.

NOTE This is commonly referred to as a “big-endian” encoding, or “network byte” order.

Vithin a byte, the bits are numbered from 0 to 7, where 7 is the “most significant bit” (MSB) and bit 0 the “least
Significant bit” (LSB).

.2 Use of FCCs for data.compression
o conserve space, the hand silhouette shall be recorded using a Freeman Chain Code (FCC).

NOTE This representation requires only 2-3 bits per pixel along the perimeter of the silhouette. The FCC |has long
been used to repfesent black-and-white contours.

Fach element of the FCC shall be stored immediately following its predecessor, without regard|to byte
poundaries” If necessary, the silhouette shall be padded with trailing zeros to ensure that the BOB is an
ntegral"number of octets.

Mdformaof ECC-are cupnportedbyvthis nart of ISONEC 10704 The Q@ wav ECC Loan three-bits—ped pixel to
LIAAAARAJRREE- RV N A A Sy e | | v OUVVUILUU Lly uauno P(AIL VT TOUTITI-\U T VT VT, LN A\~ VVCly MUV UuUoULo Umnmoeow vilo V\ll p

represent the direction from one pixel to an adjacent pixel. The 4-way FCC uses two bits per pixel by
eliminating the diagonal directions allowed in the 8-way FCC.

Silhouette data contained in BDBs conforming to this part of ISO/IEC 19794 (see clause 2) shall be body-

centric and not grid centric FCCs as shown in Figure 1 (starting/ending points are shown as squares,
intermediate points as circles).

© ISO/IEC 2007 — All rights reserved 3
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o]
_._

a) Body-centric 8-way FCC = 4,4,4,7,7,0,2,2 b) Grid-centric 8-way FCC = 4,4,4,5,7,7,7,0,1,2,2,3

53 C

The BD
Informa
depicteq
Security

NOTE

silhouettg BIR to be verified [electronic signature or message(authentication code (MAC)].

The CB
shall be
101 or g

There is
shall be]
used for

6 Silhouette acquisition requirements

6.1 Overview,

It is nof

Figure 1 — Body-centric and grid-centric Freeman Chain Code

BEFF Format owner and format type

B format specified in this part of ISO/IEC 19794 shall be embedded in a CBEFF-compliant Biometrig
ion Record (BIR) according to ISO/IEC 19785-1. The structure of a hand géometry silhouette BIR is

in Figure 2, where the CBEFF Standard Biometric Header (SBH) is mandatory, and the CBEFH
Block (SB) is optional.

CBEFF Hand Geometry CBEFF
SBH Silhouette BDB SB

Figure 2 — Overview of a hand geometry silhouette biometric information record
The CBEFF signature holds data that enables the integrity and/or the originator of the hand geometry
FFF Format Owner identifier assigned by'the CBEFF Registration Authority to ISO/IEC JTC 1/SC 37

used in the CBEFF SBH associated with the BDB. This is the sixteen-bit value 0x0101 (hexadecima
ecimal 257).

one CBEFF Format Type code assigned to the data record specified in this part of 19794. This code

included in the CBEFF SBH\*The sixteen-bit value 0x0018 (hexadecimal 18 or decimal 24) shall bg
data records specified inthis part of 19794.

the purpose of this part of ISO/IEC 19794 to specify the method of data capture or the order of

process

steps used to capture the silhouette. However, after data acquisition and processmg, each silhouettd

atha ariantatinn chavn Eiopira 2 A\ far tan \ionvg imanna Ay Eingien 2 WY fAr oA~ maaaoc

shall ha

e—the-eHeRtatHoR-SRowWHRHH TguTrc—o ™ TOTtop HEW Tog oo, O T Igurc—o o TOo1aT HEW TTTagotor

6.2 Hand orientation

The silh

ouette shall represent either the left or right hand and shall be presented in one of the orientations

depicted in Figures 3 a) and 3 b).

NOTE

Silhouettes taken from a left hand pinned platen shall be flipped (mirror image) to match the form of Figure 3a).

© ISO/IEC 2007 — All rights reserved
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5 6 7

8-way FCC Directions Web

™ C
Web

4-way FCC Directions

a) Top-view images

3 2 1
4%0
5 6 7

8-way FCC Directions

4-way FCC Directions

b) Side-view images

Figure 3 — Standard hand orientation for images

6.3 Aspect ratio

The aspect ratio shall be 1:1, within a tolerance of + 2%.

NOTE 1 The following example may be useful in calculating the aspect ratio: Assume a grid with 25 mm spacing is
placed at the camera centerline, with the grid normal to the centerline axis. The aspect ratio of a captured image may be
calculated by counting the number of pixels between the grid lines + 25 mm from the origin. A system that counts
100 pixels in the x direction and 108 pixels in the y direction has an 8% error compared to the ideal 1:1 aspect ratio.

© ISO/IEC 2007 — All rights reserved 5


https://standardsiso.com/api/?name=46b23b9940f6b121c0f89b435452b72d

ISO/IEC 19794-10:2007(E)

NOTE 2
scanning

“Aspect ratio” relates to the digital characteristics of the stored data, not to physical characteristics of the
device.

6.4 Presentation

In order

to obtain the best hand recognition performance and interoperability, certain mandatory requirements

regarding presentation of the hand must be observed. Optional “best practices” for hand placement, platen
design, and optical system design are addressed in Annex B.

Mandat

— The
ocg
dire

— The
sh4g

— The
will

— The
and

6.5 C

For im4d
relative
of the in
recordin

Figure 4
plane. T
the plat
view op
view ref]

For ima
platen. |

NOTE
from the

: 4 £o11
le TCTYUITTITITTIS Al do TUITUWO.

starting point shall be in the rightmost column of the silhouette in Figure 1, at the uppermastrow
upied by the silhouette in that column. Successive points shall trace the outline in a countercloekwise
ction.

silhouette shall be a closed shape (i.e., it shall have no gaps in the outline, and the“final outline poin
Il be collocated with the starting point).

starting point shall occur exactly twice in the silhouette, as the first and last{oints only (the silhouettg
not cross through the starting point at any other time).

right column shall be vertical (i.e., the penultimate point shall occur directly below the starting point
no points occur to the right of the starting point).

pordinate system

ging systems utilizing optical cameras, interoperability\is influenced by the location of the camera
fo the hand. As such, this part of ISO/IEC 19794 includeés fields for recording the camera point of view
naging device used to capture the hand silhouette, This section defines the coordinate system used ir
g camera point of view.

shows the relationship between the caméra points of view, the platen, and the side-view referencq
he global origin (0,0,0 in 3D space) is defined as the point at which the top-view optical axis intersectg
bn. The side-view origin, which is défined relative to the global origin, is the point at which the side
lical axis intersects the side-view ‘reference plane. The platen shall form a right angle with the side
brence plane.

ping systems utilizing optical'cameras, the optical axis for top-view images shall be orthogonal to the
Likewise, the optical axis, for side-view images shall be orthogonal to the side-view reference plane.

The reason for thevorthogonality requirements is that interoperability decreases as the optical axes divergg
normal orthogondl positions.

© ISO/IEC 2007 — All rights reserved
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Implicit in data format:
Global origin = (0,0,0)

EXplicitin data format (rerative 1o Origing:
Top-view position (x,y,z) Top-view
Side-view position (x,y,z)
Side-view origin  (x,y,z)

Silhouette starting point (x,y) o7
ilhou i int (x,y h j,

O;= Top-view (Global) Origin
Og = Side-view Origin

avYe
z bd/ N >0

Side-view

—
90°

NOTE 4-way FCC directions shown for top and side.views.

Figure 4 — Coordinate-system linking top and side view images

/ Hand geometry interchange format (BDB format)

Silhouette data shall be represented in a common format, containing both basic and extended data.
bxception of the Format Identifier and the Version number, which are null-terminated ASCII character
pll data is represented in binary format. There are no record separators or field tags; fields are parsed
count.

nformation Reécord (BIR) as described in 5.3.

he organization of the BDB is as follows:

1+ afixed-length (15-byte) general record header containing information about the overall record;

NVith the
strings,
by byte

The BDB format-specified in this part of ISO/IEC 19794 shall be embedded in a CBEFF-compliant Biometric

— one or more variable-length hand geometry view records (HGVRs), each containing a sing
silhouette.

Figure 5 depicts the hierarchy of BDB elements within a CBEFF BIR, where the CBEFF SBH is ma
and the CBEFF SB is optional.

© ISO/IEC 2007 — All rights reserved
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CBEFF
SBH

Hand Geometry
Silhouette BDB

CBEFF
SB(optional)

Hand Geometry HGVR #1 HGVR #2 HGVR #N
General Header (mandatory) (optional) (optional)
15 bytes
metadata silhouette extended
(mandatory) (mandatory) (optional)
25 bytes variable variable

Figure 5 — Hierarchy of BDB elements

7.1 General record header

The ger

Table 1 — Hand.geometry general record header

eral record header is specified in Table 1.

Field Size Valid values Notes
Format identifier 4 bytes |[0x484E4400 “HND” — Hand Geometry Record
(‘H" ‘N’ ‘D’ 0x00)
Versipn number 4 bytes [0x30313000 The current version is 1, and the revision
('0' 1" '0' 0x00) level is O
Record length 4 bytes Size of the entire BDB, including this header
and multiple HGVRs
Number of HGVRs 1 byte Number of HGVRSs in the record
Resetvedfor-future-use 2-bytes Bytes-shal-be-setto-zero-byproducers-of-a
BDB, and should be ignored by users of the
BDB.
7.1.1 Format identifier

The BDB shall begin with the three ASCII characters “HND” to identify the record, followed by a zero byte as a
null string terminator.

© ISO/IEC 2007 — All rights reserved
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7.1.2 Version number

The number for the version of this part of ISO/IEC 19794 used for constructing the BDB shall be placed in four
bytes. This version number shall consist of three ASCII numerals followed by a zero byte as a NULL string

terminator. The first and second characters will represent the major version number and the third character
will represent the minor revision number. Upon approval of this specification, the version number shall be
“010” — Version 1 revision 0.
7.1.3 Record length
[his four-byte field indicates the total size of the BDB, including the general header and one or mor¢ HGVR
see 7.2).
y.1.4 Number of HGVRs
The number of hand silhouettes included in the BDB shall be recorded in one byte, Multiple silhouettgs of the
same hand shall be counted separately. Top-view and side-view silhouettes that’are linked by tHe same
HGVR index (see 7.2.2) shall be counted separately.
.1.5 Reserved for future use
[hese bytes are not used, and are only a placeholder for future use. ‘Bytes shall be set to zero by producers of
b BDB, and should be ignored by users of the BDB.
7.2 Hand geometry view record (HGVR)
The HGVR provides metadata, silhouette data, and possibly extended data for one view of a sindle hand
blacement. Table 2 defines the location and description of the 25-byte metadata, variable-length sihouette
jata, and optional variable-length extended data.
Table 2 — Hand geometry view record
Field Size Valid values |Notes
Length of HGVR 2 bytes Includes metadata, silhouette, | and
extended data
HGVR index 1 byte Used for linking groups of images fo the
same capture sequence
Hand identifier 1 byte Bitmapped field. See 7.2.3.
Hand integrity 1 byte Bit-mapped field. See 7.2.4.
Data resolution 1 byte 0, 1-255 Pixels per centimeter
O="unknown
Distortion 1 byte signed value, increments of 0,1%
0x80 = unknown
Silhouette quality 3 bytes 0x0000XX The two high bytes are zero, the low byte
has a valid range of
0-100
© ISO/IEC 2007 — All rights reserved 9
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Camera X position

1 byte

Signed distance in FCC Direction 4 and 2,
for a 8-way and 4-way FCC, respectively.

127 = more positive than 126
128 = unknown
129 = more negative than 130

else XPOS = millimeters / 4

Camgra Y position

1 byte

Signed distance in FCC Direction 2 and 1,
for a 8-way and 4-way FCC, respectively.

127 = more positive than 126
128 = unknown
129 = more negative than‘430

else YPOS = millimeters / 4

Camgra Z position

1 byte

Distance normalto'the platen
255 = unknown
254 = greater than max value

elseZPOS = millimeters / 4

Targdt X position

1 byte

Signed distance in FCC Direction 4 and 2,
for a 8-way and 4-way FCC, respectively.

127 = more positive than 126
128 = unknown
129 = more negative than 130

else XPOS = millimeters / 4

Targgt Y position

1.byte

Signed distance in FCC Direction 2 and 1,
for a 8-way and 4-way FCC, respectively.

127 = more positive than 126
128 = unknown
129 = more negative than 130

else YPOS = millimeters / 4

Targdt Z pesition

1 byte

Signed distance above the platen

127 = more positive than 126
128 = unknown
129 = more negative than 130

else ZPOS = millimeters / 4

10

© ISO/IEC 2007 — All rights reserved
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X Position of silhouette starting
point

1 bytes

Distance in FCC Direction 4 and 2, for a 8-

way and 4-way FCC, respectively.
127 = more positive than 126

128 = unknown

129 = more negative than 130

else XPOS = millimeters / 4

Y Position of silhouette starting
point

1 bytes

Distance in FCC Direction 2 and 1, \fa
way and 4-way FCC, respectively:

127 = more positive than 126
128 = unknown
129 = more negative than 130

else YPOS = millimeters / 4

ras-

Data compression algorithm

1 byte

0-1

0 = 8-way FCC
1=4-way FCC

Hand Scanning Technology

1 byte

0-2

@ = unspecified
1 = optical camera
2 = linear scanning array

3-255 = reserved for future use

Extended data length

2 bytes

Length, in bytes, of extended
associated with this HGVR

data

Reserved for future use

3 bytes

Bytes shall be set to zero by produd
a BDB in this version of this p

ISO/IEC 19794, and should be ignored by

users of the BDB.

ers of
art  of

Silhouette data

variable

This is the silhouette data block

Extended data

variable

Associated with CBEFF format owner

.21 Length of HGVR

his\two-byte field contains the length in bytes of a particular HGVR. It shall specify the total number
ncldding the length of the metadata, the silhouette data and the extended data for that view.

of bytes

7.2.2 HGVR index

This one-byte field is assigned to an HGVR when it is captured.

NOTE Where several HGVRs are captured at the same time, it is normal (but not required) to assign the same
HGVR index to all the HGVRs. When HGVRs are captured separately, distinct HGVR indices are normally assigned.

© ISO/IEC 2007 — All rights reserved
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7.2.3 Hand identifier

This bitmapped one-byte field shall identify the hand and camera orientation used to capture the associated
hand (or subset thereof) silhouette. Bits 0-4 indicate which fingers the system attempts to image, where bit-
values of one indicate that the system attempts to image the indicated finger. The mapping is as follows:

View indicator Hand Thumb Index Middle Ring Little
| T M 4 et O | T A et 4 | H ) I H sl Dat 4 I aY
DIt T DIt DIt J DIl = DItV DIl 4 DIt 1 DItV

This field also indicates which hand was scanned, and from which direction it was scanned. Bit;5.indicateg
whether the silhouette represents a right hand (0) or a left hand (1). Bits 7 and 6 are used together to indicatg
the diregtion of the view as follows:

0 0| Top view imaged from the palm-side of the hand

0 1| Top view imaged from the back-side of the hand

1 0 Side view imaged from the thumb-side of the hand

1 1| Side view imaged from the little-finger-side of the hand

EXAMPLUE The top-view silhouette from a two-finger device imaging the index and middle fingers from the back of
the right hand would have a Hand Identifier value of 0x4C (binary 01001.100).

7.2.4 Hand integrity

This onp-byte field shall identify hands that have misSing/mangled digits and/or hands that have difficulty
being placed flat against the platen. Bit-values of “zero indicate no known problem, while bit-values of 1
indicate|a problem. The mapping is as follows:

Hand Thumb Index Middle Ring Little

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Bits 5-6|are undefined in.this revision of this part of ISO/IEC 19794. They shall be set to zero by producers of
a BDB ip this version.of'this part of ISO/IED 19794, and should be ignored by users of the BDB.

7.2.5 Data resolution

This ong-byte’ field shall specify the resolution of the silhouette, measured in pixels per centimeter. This

resolutian shall apply to both the harizontal and vertical resolution. A value of zero indicates unknown. |
7.2.6 Distortion

This signed byte indicates the geometric distortion of the system used to capture the hand silhouette.
Distortion is calculated as the displacement of the image from the ideal position when measured at a distance
of 7,62 cm from the camera centerline and expressed as a percentage. To increase the resolution of the
stored value, the percentage is scaled by 10X during this calculation. Specifying the distortion at this radius
characterizes the acquisition system over an area able to contain a typical adult hand, as shown in Figure 6.
Figure 7 indicates the convention for positive and negative distortion.

12 © ISO/IEC 2007 — Al rights reserved
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The equation defining distortion (D) is

R

D =100 x Rapparent ideal %10
ideal
where
R is the radius (distance) from the camera centerline;

Kapparent IS e Tadlus as Imeasured Dy ne Captiure device,

Rigeal is the radius as measured by an ideal capture device (one that is free of geometric distortion
and parallax).

Because this equation assumes that distortion is symmetric about the optical axis, distortion may be
measured at any point on the platen 7,62 cm from the point at which the optical axis-intersects the platen. One
convenient point to measure distortion in a test image, then, is at the pixel location 7,62 cm left, righff above,
br below the intersection of the optical axis with the platen.

camera

Y
\i

Figure 6 — Region of interest for optical distortion measurement
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NOTE
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The ideal location of 7,62 cm radius is shown as a dashed red circle.

Figure 7 — Sign convention for optical distortion

The foll

with 25.4 mm spacing at the camera centerline, and captures an image where the acquisition resolution at thg
cameralcenterline is 5 pixels/mm. An undistorted image would place the third edge ffromthe camera centerline

3 x 25,
charact
the datg

7.2.7

The qud
specifie

quality pumber is an overall expression of the quality of the.silhouette record, and represents quality of the

original
value of
quality

to deter

The 2 h
this part

7.28

7.2.8.1
specifie
Figures

7.2.8.2
directior
then this

wing example may be useful in calculating distortion: Assume a developer places.one vertex of a grig

x 5 = 381 pixels away. If, however, the gridline was measured at 400 pixels, the distortion would be
rized as 100 x (400 — 381)/381 = 5%, which corresponds to a stored valie of positive 50 (0x32) since
format stores 10X the distortion percentage.

Bilhouette quality

lity of the overall Hand Silhouette Data shall either be between 0 and 100 or encoded as —1 or -2 ag
] for BioAPI_QUALITY in ISO/IEC 19784-1, and recorded in the low byte of this 3-byte field. This

image, of the edge extraction and any additional operations that may affect the silhouette data. A
0 shall represent the lowest possible quality and the value 100 shall represent the highest possible
the value 0 also represents an unknown quality factor). The comparison algorithm may use this value
mine its certainty of verification.

gh bytes in this field are reserved for-future quality measures, and are set to zero for this version o
of ISO/IEC 19794.

Camera X position

Position of the camera, relative to the global origin as defined in 6.5. This field is encoded as
j in 7.2.8.2, using EEC directions 4 and 2 (for 8-way and 4-way FCCs) as positive displacements [see¢
3 a) and 3 b)].

A camera position is determined by measuring its displacement (in millimeters) in a givern
. This figld)is a signed byte (holding values —128 to +127). If the position of the camera is unknown
field.shall contain the value —128, otherwise this field shall be set using the value POS:

i

PO

S‘="displacement / 4

If POS is in the range —126 to +126 then the field shall contain the POS value.

If POS is greater than +126 then the field shall contain the value +127.

If POS is less than —126 then the field shall contain the value —127.

14
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7.2.9 Camera position

Position of the camera, relative to the global origin as defined in 6.5. This field is encoded as spe

cified in

7.2.8.2, using FCC directions 2 and 1 (for 8-way and 4-way FCCs) as positive displacements [see Figures 3 a)

and 3 b)].

7.2.10 Camera Z position

Position of the camera, orthogonal to the platen. Note that this field indicates magnitude only, not d

irection.

Fhisfretdstattbecatcutatedas
Z-POS = (uint8) millimeters / 4
or values of 0-253. Value 254 represents a special case, where the camera position is ah. unknown

arger than that corresponding to 253. Value 255 indicates an unknown camera Z positiohy‘including th
movable linear arrays.

f.2.11 Target X position
| ocation at which the camera is aimed, relative to the global origin as/defined in Section 6.5. This

bncoded as specified in 7.2.8.2, using FCC directions 4 and 2 (for’8:way and 4-way FCCs) as
lisplacements (see Figures 3a and 3b).

f.2.12 Target Y position
| ocation at which the camera is aimed, relative to the global origin as defined in 6.5. This field is enc

specified in 7.2.8.2, using FCC directions 2 and 1 (for 8-way and 4-way FCCs) as positive displaceme
Figures 3 a) and 3 b)].

f.2.13 Target Z position
| ocation at which the camera is aimed, relative to the global origin as defined in 6.5. This field is enc

platen for negative displacements.

y.2.14 X-position of the silhouette starting point

Position of the silhouette ‘starting point as defined in section 6.4, relative to the view origin defined in ¢
ield is encoded as specified in 7.2.8.2, using FCC directions 4 and 2 (for 8-way and 4-way FCCs) as
Hisplacements [see\Figures 3 a) and 3 b)].

y.2.15 Y-position of the silhouette starting point

Position_ofthe silhouette starting point as defined in 6.4, relative to the view origin defined in 6.5. Thi
bncoded” as specified in 7.2.8.2, using FCC directions 2 and 1 (for 8-way and 4-way FCCs) as
Hisplacements [see Figures 3 a) and 3 b)].

number
e use of

field is
positive

pded as
nts [see

pded as

specified in 7.2.8.2, using the height above the platen for positive displacements and the depth b¢low the

.5. This
positive

5 field is
positive

7.2.16 Data compression algorithm

Currently the only supported compression methods for the silhouette data are the 8-direction and 4-direction

FCC, represented by values of zero and one respectively.

© ISO/IEC 2007 — All rights reserved
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7.2.17 Hand scanning technology

This one-byte field indicates the sensor technology used in the original data capture. Valid scanning methods

are:

0=

1=

2=

unspecified

optical camera

Values

7.2.18

This tw(
geomet

7.219

These b
aBDBi

7.2.20 ¢
The han

(specifie
extende

7.2.21

This se
Vendor.

or Prodiicer or Owner and the Type of the-encoding equipment that generated the extended data. The length

of exten

linear csoannina-arraas
HRea—SEarHg—aHay

B-255 are reserved for future use.

Extended data length

-byte field contains the length in bytes of the extended data block. A value of zero‘indicates a hang
y record with no extended data.

Reserved for future use

ytes are not used, and are only a placeholder for future use. Bytes shall-he set to zero by producers of
n this version of this part of ISO/IEC 19794, and should be ignored by users of the BDB.

Bilhouette data
d silhouette, formatted as described in 5.2. The length of the silhouette data is the length of the HGVR

d in the HGVR header; see 7.2.1) minus the length of the header (25 bytes) minus the length of the
d data block (indicated in the record header for this vieéw; see 7.2.18).

Extended data

ction of the Record is reserved for any ‘application-specific or proprietary data used by the Systen
The Product ID in the CBEFF wrapper:(see 5.3) shall be used to uniquely identify the system Vendof

ded data is specified in 7.2.18.
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