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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Identification Cards
and Related Devices under the authority of the Information Technology, Telecommunication
and Multimedia Industry Standards Committee.

MS 1901: Part 6:2006 consists of the following parts, under the general title, Malaysian
Electronic Passport:

- Part 1: Physical characteristics

- Part 2: Radio frequency power and signal interface

- Part 3: Initialisation

- Part 4: Transmission protocol

- Part 5: Guidelines for logical data structure

- Part 6: Biometrics

- Part 7: Guidelines for security infrastructure

- Part 8: Test methods

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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MALAYSIAN ELECTRONIC PASSPORT –
PART 6: BIOMETRICS

1. Scope

This Malaysian Standard describes the requirements of thumbprint biometrics within the
Malaysian Electronic Passport. Other biometrics may be employed but are not mandatory.

2. Normative references

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

ICAO Doc 9303-1, Machine readable travel documents - Part 1: Machine readable passports

ANSI/NIST-CSL 1-1993, Data format for the interchange of thumbprint information

3. Terms and definitions

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

3.1 Biometrics

The way of uniquely encoding a particular physical characteristic of a person into a template
that can be machine verified to confirm the presenter’s identity.

3.2 Biometric data

Information extracted from the biometric sample and used either to build a reference template
(template data) or to compare against a previously created reference template (comparison
data).

3.3 Biometric sample

Raw data captured as a discrete, unambiguous, unique and linguistically neutral value
representing a biometric characteristic of an enrollee as captured by a biometric system. For
example, biometric samples can include the image of a thumbprint as well as its derivative for
authentication purposes.

3.4 Biometric template

Machine encoded representation of a physiological or behavioral trait created by a computer
software algorithm.
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3.5 Core

The approximate centre of the thumbprint pattern as defined for the various pattern types.

3.6 False Acceptance Rate (FAR)

The probability that samples falsely match the presented template.

3.7 False Reject Rate (FRR)

The probability that the samples are falsely rejected.

3.8 Friction ridge

The ridges present on the skin of the thumbs with the unique patterns, which makes up
thumbprint.

3.9 Live-scan print

A thumbprint image that is produced by scanning or imaging a live thumb to generate an
image of the friction ridges.

3.10 Minutia (single); minutiae (plural)

Friction ridges characteristics that are used to individualise a thumbprint. Minutiae occur at
points where a single friction ridge deviates from an uninterrupted flow. Deviation may take
the form of ending, division or immediate origination and termination.

3.11 Resolution

The number of pixels (picture elements) per unit distance in the image of the thumbprint.

3.12 Ridge bifurcation

The point at which a friction ridge splits into two ridges or alternatively, where two separate
friction ridges combine into one.

3.13 Ridge ending

The point at which a friction ridge terminates or alternatively, begins. A ridge ending is
surrounded on three sides by valley.

3.14 Score

The degree of confidence that the comparison of two separately recorded biometric templates
identifies or does not identify the same person.
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3.15 Valley

The area surrounding a friction ridge, which does not make contact with an incident surface
under normal touch.

3.16 Verification

A one-to-one comparison of the currently collected thumbprint sample(s) with a previously
collected thumb record associated with the claimed identity being verified.

4. Requirements

4.1 Description

The biometric identifier employed in the Malaysian Electronic Passport shall be thumbprint
identification. Other biometrics may be deployed but are not mandatory.

4.2 Biometric application capabilities

The biometric system shall be capable of:

a) Capturing a biometric sample from an enrolee. This can be in the form of a live capture if
the enrollee is present or from a scanned thumbprint image if the enrollee is absent.

b) Creating a template from the captured biometric sample.

c) Creating bitmap files for each of the captured thumbprints.

d) Capable of performing a one-to-one comparison between the biometric template stored in
the contactless integrated circuit with that of a live acquisition. A one-to-many match is
not required.

e) Determining the bearer is the legitimate holder of the document within the tolerances of
the FAR and the FRR. The FRR acceptable threshold would be less than 1.0 % and for
FAR would be less than 0.2 %.

f) The minutiae record format shall be used to achieve interoperability between thumb
matchers providing a one-to-one verification.

4.3 Capture process

4.3.1 A simple application shall be developed in a common programming language to
generate thumbprint templates using a thumbprint scanner.

4.3.2 Both left and right thumb shall be captured.
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4.3.3 Capturing process shall also cater for exceptional cases where passport holders are
exempted from having their thumbprints stored. The reason code for not capturing the
thumbprint shall be recorded in the dataset. The permitted exceptions are among the
following:

a) Children below 7 years old.

b) Senior citizens weak from age or illness.

c) Thumb tissue is damaged.

d) Diplomatic or official passport.

e) Gratis passport.

f) Overseas application (when capture from the application form fails).

g) Hospitalised patient.

4.3.4 The capture process shall be carried on with the following conditions.

Location of ridge endings and bifurcation points, with respect to the core, are used to describe
the thumbprint image pattern. A thumbprint core is an area located within the inner most
recurving ridge. Normally it is located in the middle of the thumbprint. The white dot on the
thumbprint image in Figure 1 represents the core.
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Figure 1.  Thumbprint core
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The image from the captured thumb should be placed such that the core is within 25 % of the
image dimension from the centre pixel as shown below in Figure 2.

Figure 2.  Thumbprint image pattern

4.3.5 Figure 3 below depicts how the above 25 % image dimension can be achieved and
the right positioning should be adhered to. Placing the thumb far from the centre of the sensor
will increase the rejection rate. Thumb rotation should be kept to a minimum during enrollment
and verification.

Figure 3.  Thumb positioning



MS 1901: PART 6:2006

7

4.4 Minutia extraction

4.4.1 The grey scale image shall binarised to obtain a black and white image.

4.4.2 This image shall be thinned to obtain a medial skeleton of single pixel width.

4.4.3 The coordinate system used to express the minutia points of a thumbprint shall be a
Cartesian coordinate system. Points shall be represented by their X-Y coordinates where X is
increasing to the right and Y is increasing upward.

4.4.4 The X-Y coordinates of the minutia points shall be in pixel units, with the spatial
resolution of a pixel given in the “X Resolution” and “Y Resolution” fields of the format. The
resolutions shall be stated separately.

4.4.5 The minutia point for a ridge ending shall be defined as a point of forking of the
medial skeleton valley area immediately in front of the ridge ending. If the valley area were
thinned down to a single-pixel-wide skeleton, the point where the three legs intersect is the
location of the minutia.

4.4.6 The minutia point for a ridge bifurcation shall be defined as the point of forking of the
medial skeleton of the ridge. If the ridge were thinned down to a single-pixel wide skeleton,
the point where the three legs intersect is the location of the minutia.

4.4.7 Angles of minutia orientation shall be expressed in standard mathematical format,
with zero degrees to the right and angles increasing in counter clockwise direction.

4.4.8 The angle of a ridge ending is defined as the angle of a line segment originating at
the minutia point location, and extending to the end of the medial skeleton of the ridge itself.

4.4.9 The angle of a ridge bifurcation is defined as the angle of a line segment originating
at the minutia point location and extending to the end of the medial skeleton of the area
between the two ridge branches.
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Figure 4.  Minutia location

4.5 Thumb minutiae storage format

4.5.1 The minutia data shall be represented in a common format, containing both public
and proprietary data. With the exception of the Format Identifier and the Version number for
the standard, which are null-terminated ASCII character strings, all data shall be represented
in binary format. There are no record separators or field tags; fields are parsed by byte count.
All multibyte quantities shall be represented in Big-Endian format; that is, the more significant
bytes of any multibyte quantity are stored at lower addresses in memory than (and are
transmitted before) less significant bytes. All numeric values shall be fixed-length integer
quantities, and are unsigned quantities. For further details on the minutia record size, refer to
example A3.

4.5.2 The organisation of the minutiae record shall be as follows:

The minutiae record shall be a fixed-length (26-byte) record header containing information
about the overall record, including the number of thumbs represented and the overall record
length in bytes.

4.5.3 A single thumb record for each thumb shall consists of the following:

a) A fixed-length (4-byte) header containing information about the data for a single thumb,
including the number of minutiae.

b) A series of fixed-length (6-byte) minutia point descriptions, including the position, type,
angle and quality of the minutia point.
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c) One proprietary data structure for each thumb, containing several sections, as described
in Clause 4.6 through Clause 4.8.

4.6 Record header

4.6.1 Format identifier

The Thumb Minutiae Record shall begin with the three ASCII characters “FMR” to identify the
record in conformance with this standard, followed by a zero byte as a NULL string
terminator.

4.6.2 Version number

The version number used in constructing the minutiae record 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 character will represent the major revision number and
the third character will represent the minor revision number.

4.6.3 Length of record

The length of the entire record shall be recorded in two bytes.

4.6.4 System vendor ID

These two bytes shall uniquely identify the vendor or “owner” of the encoding equipment. This
“owner code” shall use values defined and maintained by the International Biometric Industry
Association (www.ibia.org). A value of zero will not be allowed.

4.6.5 Software ID

The software feature version shall be recorded in two bytes. A value of all zeros will be
acceptable and will indicate that the software feature ID is unreported. The value of this field
is determined by the vendor. Applications developers may obtain the values for these codes
from the vendor.

4.6.6 Scanner ID

The scanner ID shall be recorded in two bytes. A value of all zeros will be acceptable and will
indicate that the scanner ID is unreported. The value of this field is determined by the vendor.
Applications developers may obtain the values for these codes from the vendor.

4.6.7 Size of scanned image in X direction

The size of the original image in pixels in the X direction shall be contained in two bytes.

4.6.8 Size of scanned image in Y direction

The size of the original image in pixels in the Y direction shall be contained in two bytes.
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4.6.9 Scan rate in X direction

The resolution of the thumb scanner shall be recorded in two bytes having the units of pixels
per centimetre. The value of the sensor X resolution shall not be zero.

4.6.10 Scan rate in Y direction

The resolution of the thumb scanner shall be recorded in two bytes having the units of pixels
per centimeter. The value of the sensor Y resolution shall not be zero.

4.6.11 Number of thumbs

The number of thumbs contained in the minutiae record shall be recorded in one byte.

4.6.12 Reserved bytes

A single byte is reserved for future revision of this standard. For Version 1.0 of this standard,
this byte shall be set to 0.

4.7 Single thumb record format

4.7.1 Thumb header

A thumb header shall start at each section of thumb data providing information for that thumb.
There shall be one thumb header for each thumb contained in the thumb minutiae record. The
thumb header will occupy a total of four bytes. Note that it is permissible for more than one
thumb record to represent the same thumb, with (presumably) different data, perhaps in the
proprietary area.

4.7.2 Thumb position

The thumb position shall be recorded in one byte. The codes for this byte shall be as defined
in Table 1 of ANSI/NIST-CSL 1-1993.

Table 1.  Thumb position codes

Thumb position Code

Unknown thumb 0

Right thumb 1

Left thumb 6

4.7.3 Impression types

The impression type of the thumb images that the minutiae data was derived from shall be
recorded in one byte. The codes for this byte shall be as defined in Table 2 of ANSI/NIST-
CSL 1-1993. Only codes 0 through 3 shall be used; the “latent” codes are not relevant for this
standard.
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Table 2.  Impression types codes

Description Code

Live-scan plain 0

Live-scan rolled 1

Non-live scan plain 2

Non-live scan rolled 3

Latent impression 4

Latent tracing 5

Latent photo 6

Latent lift 7

4.7.4 Thumb quality

The quality of the overall thumb minutiae data shall be between 0 and 100 and recorded in
one byte. The quality for captured image record is set to 80 and the accepted quality for
verification is set to 60 [4]. This quality number is an overall expression of the quality of the
thumb record, and represents quality of the original image, of the minutia extraction and any
additional operations that may affect the minutia record. A value of 0 shall represent the
lowest possible quality and the value 100 shall represent the highest possible quality.

4.7.5 Number of minutiae

The number of minutiae recorded is 40 minutiae points per thumb.

4.7.6 Thumb minutiae data

The thumb minutiae data for a single thumb shall be recorded in blocks of six bytes per
minutia point. The order of the minutiae is not specified.

4.7.7 Minutiae type

The type of minutiae will be recorded in the first two bits of the upper byte of the X-
coordinate. There will be two bits reserved at the beginning of the upper byte of the Y-
coordinate for future use. The bits “00” will represent a minutia of “other” type, “01” will
represent a ridge ending and “10” will represent a bifurcation.

4.7.8 Minutiae position

The X- coordinate of the minutia shall be recorded in the rest of the first two bytes (fourteen
bits). The Y- coordinate shall be placed in the lower fourteen bits of the following two bytes.
The coordinates shall be expressed in pixels at the resolution indicated in the record header.
Note that position information shall be present for each minutia point, regardless of type,
although position for minutiae of type “other” is vendor defined.
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4.7.9 Minutiae angle

The angle of the minutia shall be recorded in one byte in units of 2°. The value shall be a non-
negative value between 0 and 179, inclusive. For example, an angle value of 5 represents

10°. Note that angle information shall be present for each minutia point, regardless of type,
although angle for minutiae of type “other” is vendor defined.

4.7.10 Minutiae quality

The quality of each minutia shall be recorded in one byte. The quality figure shall range from
100 as a maximum to 1 as a minimum. Any equipment that does not supply quality
information for individual minutia points shall set all quality values to 0.

4.8 Proprietary data

The optional section of the thumb minutiae record is open to placing proprietary data required
by the matcher to maintain its highest performance level. The size of this section should be
kept as small as possible, augmenting the data stored in the standard minutiae section. The
proprietary data for each thumb shall immediately follow the standard minutiae data.

4.8.1 Type identification code

The type identification code shall be recorded in two bytes, and shall distinguish the format of
the proprietary area. A value of zero shall indicate that there is no following proprietary data.
This code shall be maintained by the vendor.

4.8.2 Length of data

The length of the proprietary data section, including the vendor identification and length of
data fields, shall be recorded in two bytes. This value is used to skip to the next thumb
minutiae data if the matcher cannot decode and use this data. If the type identification code in
the proprietary area is zero, indicating no proprietary data, this field shall not be present.

4.8.3 Proprietary data feature

The data field of the proprietary data is specifically defined by the equipment that is
generating the thumb minutiae record. If the type identification for the proprietary area is zero,
indicating no proprietary data, this field shall not be present.
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4.9 Record format diagrams

4.9.1 Overall record format

Table 3.  Record format

Record format Reference to
subclause

Descriptions

Record header 4.9.2 Each thumbprint record shall have one header
which consist of 26 bytes

Thumb minutia record 4.9.3 Each thumbprint shall have one minutia record

Proprietary data 4.9.5 Each thumbprint shall have one proprietary
data area (Type ID = 0 means no proprietary
data)

4.9.2 Record header

Table 4.  Record header

Fields Size Reference to
subclause

Descriptions

Format ID 4 bytes 4.6.1 With a valid value of ‘F’ ‘M’ ‘R’ 0x0
- “FMR” – Thumb Minutiae Record

Version of this
standard

4 bytes 4.6.2 Consist of three ASCII numerals
values followed by NULL terminator
– n n n 0x0

Record length 2 bytes 4.6.3 In bytes with a valid value of 26 or
larger

Vendor ID 2 bytes 4.6.4 Registration authority controlled

Software ID 2 bytes 4.6.5 Vendor specified

Scanner ID 2 bytes 4.6.6 Vendor specified

X image size 2 bytes 4.6.7 In pixels

Y image size 2 bytes 4.6.8 In pixels

X scan rate 2 bytes 4.6.9 In pixels per cm

Y scan rate 2 bytes 4.6.10 In pixels per cm

Number of thumbs 1 byte 4.6.11 Total minutiae in a record

Reserved 1 byte 4.6.12 Always 0x00 currently
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4.9.3 Single thumb minutia record

Table 5.  Single thumb minutia record

Fields Size Reference to
subclause

Descriptions

Thumb position 1 byte 4.7.2 Consist of codes from 0 to 11

Impression type 1 byte 4.7.3 Consist of codes from 0 to 3

Thumb quality 1 byte 4.7.4 Consist of codes between 0 to 100

Number of minutiae 1 byte 4.7.5 Data is recorded in one byte

Thumb minutiae 6 bytes 4.7.6 The data is expressed in image pixels,
resolution angle and quality

4.9.4 Thumb minutiae data

Table 6.  Thumb minutiae data

Fields Size Reference to
subclause

Descriptions

Minutiae type 2 bytes 4.7.7 The minutia type for X- coordinate is
recorded in upper 2 bits and this area is
reserved

Minutiae position 2 bytes 4.7.8 The X- coordinate of the minutia shall
be recorded in 14 bits and the Y-
coordinate shall be placed in the lower
14 bits of the 2 bytes

Minutiae angle 1 byte 4.7.9 The value shall be recorded in units of

2°

Minutiae quality 1 byte 4.7.10 The quality shall be between 0 to 100

4.9.5 Proprietary data

Table 7.  Proprietary data

Fields Size Reference to
subclause

Descriptions

Type ID 2 bytes 4.8.1 0x0000 = no proprietary data

Length 2 bytes 4.8.2 Will only be present if type ID is non
zero

Proprietary data
feature

4 bytes 4.8.3 Will only be present if type ID is non
zero
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4.10 Image quality

4.10.1 Factors contributing to the quality of the image shall depend on the collection device
performance and the actual quality of each image collection in terms of repeatability and
consistency.

4.10.2 The image collection device shall conform to the specification stated in the
Electronic Thumbprint Transmission Specification from the Criminal Justice Information
Services (CJIS) of Federal Bureau of Investigation (FBI).

4.10.3 These specifications require that the scanner shall capture thumbprints at a
minimum resolution in both the detector row and detector column directions (also known as
'along-scan' and 'cross-scan' directions) of 500 pixels/inch, plus or minus 5 pixels per inch.

4.10.4 Then geometric image accuracy shall be the absolute value of the difference "D",
between the actual distance "X" between any two points on a target and the distance "Y"
between those same two points as measured on the output scanned image of that target,
shall meet the following requirements for the value D: where: D, X, Y are in inches and D = Y

− X.

4.10.5 The measured modulation transfer function (MTF) of the scanner, in both the
detector row and detector column directions, and over any region of the scanner's field of
view, shall have modulation values, where MTF = representative image modulation/target
modulation.

4.10.6 Both the ratio of signal to white noise standard deviation and the ratio of signal to
black noise standard deviation of the digital scanner shall be greater than or equal to 125.

4.10.7 At least 80 % of the captured individual thumbprint images shall have a gray-scale
dynamic range of at least 150 gray levels.

4.10.8 None of the corresponding 14 scanner output gray levels (dependent variable) shall
deviate by more than 7.65 gray levels from a linear, least squares regression line fitted
between the two variables.

4.10.9 The output sample values within an area of at least 0.25 inch x 0.25 inch shall be
utilised to compute the average output gray level for each patch.

4.10.10 Output gray level uniformity shall be determined by scanning both a white
reference target, white matte, and a black reference target, black matte.

4.10.11 Using the white target as the scanner input, the following three requirements shall
be met.

4.10.12 The outputs of any two adjacent rows or columns of length 9 pixels or greater shall
not have mean gray levels that differ by more than 2.5 gray levels.
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4.10.13 For all pixels within a 0.25 inch x 0.25 inch area (quarter inch area) located in any
region of the total scanner field of view, no individual pixel's gray level shall vary from the
mean gray level by more than 22.0 gray levels.

4.10.14 For any two non-contiguous quarter inch areas located anywhere in the total
scanner field of view, the mean gray levels of the two quarter inch areas shall not differ by
more than 12.0 gray levels.

4.10.15 Using the black target as the scanner input, the following three requirements shall
be met.

4.10.16 The outputs of any two adjacent rows or columns of length 9 pixels or greater shall
not have mean gray levels that differ by more than 1.0 gray levels.

4.10.17 For all pixels within a 0.25 inch x 0.25 inch area (quarter inch area) located in any
region of the total scanner field of view, no individual pixel's gray level shall vary from the
mean gray level by more than 8.0 gray levels.

4.10.18 For any two non-contiguous quarter inch areas located anywhere in the total
scanner field of view, the mean gray levels of the two quarter inch areas shall not differ by
more than 3.0 gray levels.
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Annex A
(informative)

Thumbprint minutiae data and compliance format

A1. Interoperable matcher performance

A1.1 The concept of operation for interoperable matching is as follows.

a) All compliant equipment will provide minutia records consisting of at least the public
areas defined in this standard. Based on the data contained in these fields, and the
common definitions of minutia points and their locations and angles, all compliant
vendors will be able to achieve some reasonably high level of performance in verifying
a live sample against the public record. This is represented by “Algorithm B” matching
in Figure A1. Note that “Algorithm A” produces the record, and “Algorithm B” reads only
the public area.

b) However, the optimum in performance (defined as minimal False Accept Rate and
False Reject Rate) may be achieved by using proprietary methods and features. To
allow vendors to support this enhanced level of performance, the proprietary data area
allows additional data to be present. If the reading and matching equipment can
interpret and make use of this additional data (either because the same vendor supplies
it, or because of cross-licensing of technology or other collaboration), then higher levels
of performance may be achieved. This situation is represented by “Algorithm A”
matching below.

Figure A1.  Interoperability concept
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A2. Compliance

A2.1 Interoperability of matching relies on each matcher to adhere within a tolerance to the
determination of the minutiae.

A2.2 Compliance with this standard is important in two areas: format compliance and
minutiae extraction accuracy.

A2.3 Equipment and algorithms complies to this standard should observe the format and
syntax described herein. This includes: order and size of fields, presence of all required fields,
adherence to range limits on values, and internal consistency (the number of single thumb
records should match the number of thumbs, for example).

A2.4 Thumb images of sufficiently good quality should generate minutiae records that are
“sufficiently similar” for all compliant equipment and algorithms. This is essential to the
underlying goal of interoperability.

A3. Example minutiae record

This example minutiae record demonstrates the format for a given set of data below.

Scan System: Vendor ID = 0x42, Feature Extraction SW Version code 0x11, Scanner ID =
0x00B5 (these values are determined by the IBIA (for the Vendor ID) and by the vendor)

Sensor Resolution: 500 dpi in both X and Y axes; 196.85 pixels per cm, Image was 512 by
512 pixels

Plain live-scan prints of the left and right index thumbs

Left Index: Thumb quality is 90 % of the maximum possible
27 minutia, listed in Table A1
No proprietary feature data

Right Index: Thumb quality is 70 % of the maximum possible
22 minutia, listed in Table A1
Proprietary feature data area (Type 01) consisting of six bytes: 0x01, 0x44, 0xBC, 0x36, 0x21,
0x43

Record length = 340 = 26 (record header) + 2 * 4 (thumb headers) + 27 * 6 (minutia for the
first thumb) + 22 * 6 (minutia for the second thumb) + 2 (null proprietary area for the first
thumb) + 10 (proprietary area for the second thumb)
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Table A1.  Minutiae record

Left index thumb Right index thumbMinutia

Type X Y Angle Quality Type X Y Angle Quality

0 Ending 100 14 112 90 Ending 40 93 0 90

1 Ending 164 17 85 80 Bifurcation 116 100 0 80

2 Bifurcation 55 18 22 90 Ending 82 95 12 70

3 Bifurcation 74 22 76 60 Bifurcation 140 113 15 70

4 Ending 112 22 90 60 Ending 122 136 18 80

5 Bifurcation 42 31 44 90 Bifurcation 55 72 21 50

6 Bifurcation 147 35 51 90 Ending 94 74 24 60

7 Ending 88 38 165 40 Ending 155 62 42 80

8 Bifurcation 43 42 4 80 Bifurcation 42 64 55 70

9 Ending 56 48 33 70 Ending 155 85 59 80

10 Ending 132 49 72 90 Bifurcation 96 192 62 80

11 Bifurcation 71 50 66 80 Ending 114 86 85 80

12 Other 95 51 81 90 Bifurcation 142 90 90 70

13 Ending 112 53 132 50 Ending 57 137 90 90

14 Bifurcation 135 58 32 80 Ending 131 75 90 80

15 Other 41 60 59 70 Ending 45 113 98 80

16 Bifurcation 67 62 145 90 Bifurcation 111 171 114 50

17 Ending 91 63 132 80 Ending 95 62 166 60

18 Ending 112 65 38 60 Bifurcation 61 114 165 80

19 Ending 53 71 45 90 Bifurcation 143 72 171 80

20 Bifurcation 104 74 12 80 Ending 63 104 172 70

21 Ending 75 79 21 90 Bifurcation 125 73 173 40

22 Bifurcation 48 80 92 90

23 Ending 130 89 45 80

24 Bifurcation 63 95 126 80

25 Ending 47 108 164 90

26 Bifurcation 126 115 172 30
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A4. Example data format diagrams

Table A2.  Data format diagrams

Fields Valid values Reference to subclause

Record Header

Format ID ‘ F’ ‘M’ ‘R’ 0 4.6.1

Version of this standard ‘ 0’ ‘1’ ‘0’ 0 4.6.2

Record length 0x0154 4.6.3

Vendor ID 0x0042 4.6.4

Software ID 0x0011 4.6.5

Scanner ID 0x00B5 4.6.6

X image size 0x0200 4.6.7

Y image size 0x0200 4.6.8

X scan rate 0x00C5 4.6.9

Y scan rate 0x00C5 4.6.10

Number of thumbs 0x02 4.6.11

Reserved 0x00 4.6.12

Left thumb minutia record

Thumb position 0x07 4.7.2

Impression type 0x00 4.7.3

Thumb quality 0x5A 4.7.4

Number of minutiae 0x1B 4.7.5

Left thumb minutiae data

Minutiae X location and type 0x4064 4.7.8

Minutiae position (Y location) 0x000E 4.7.8

Minutiae angle 0x70 4.7.9

Minutiae quality 0x5A 4.7.10

Right thumb minutia record

Thumb position 0x02 4.7.2

Impression type 0x00 4.7.3

Thumb quality 0x46 4.7.4

Number of minutiae 0x16 4.7.5

Right thumb minutiae data

Minutiae X location and type 0x4028 4.7.8

Minutiae position (Y location) 0x005D 4.7.8

Minutiae angle 0x00 4.7.9

Minutiae quality 0x5A 4.7.10

Proprietary data

Type ID 0x0000 or 0x0001 4.8.1

Length 0x000A 4.8.2

Proprietary data feature 0x0144BC362143 4.8.3
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A5. Raw data for the resulting minutiae record

Record header:

0x464D52003031300001540042001100B50200020000C500C50200

First thumb header:

0x07005A1B

First thumb minutiae data:

0x4064000E705A 0x40A400115550 0x80370012165A

0x804A00164C3C 0x407000165A50 0x802A001F2C5A

0x80930023335A 0x40580026A528 0x802B002A0450

0x403800302146 0x40840031485A 0x804700324250

0x005F0033515A 0x407000358432 0x8087003A2050

0x0029003C3B46 0x8043003E915A 0x405B003F8450

0x40700041213C 0x403500472D5A 0x8068004A0C50

0x404B004F155A 0x803000505C5A 0x408200592D50

0x803F005F7E50 0x402F006CA45A 0x807E0073AC1E

Second thumb header:

0x02004616

Second thumb minutiae data:

0x4028005D005A 0x807400640050 0x4052005F0C46

0x808C00710F46 0x407A00871250 0x803700481532

0x405E004A183C 0x409B003E2A50 0x802A00403746

0x409B00553B50 0x806000C03E50 0x407200565550

0x808E005A5A46 0x403900895A5A 0x4083004B5A50

0x402D00716250 0x806F00AB7232 0x405F003E9C3C

0x803D0072A550 0x808F0048AB50 0x403F0068AC46

0x807D0049AD28

First private data area:

0x0000

Second private data area:

0x0001000A0144BC362143
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