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Page 23,7:2.2

Replace 7.2.2 with the following:

7.2.2Pose

Pose is known to strongly affect performance of automated face recognition systems. Thus, the full-face
frontal pose shall be used. Rotation of the head shall be less than +5° from frontal in pitch and yaw (see 5.5.8).
Pose variations that lead to an in-plane rotation of the head can be more easily compensated by automated
face recognition systems. Therefore, the rotation of the head shall be less than +8° from frontal in roll
(see 5.5.8). Figure Cor.1-1 shows an example of +8° rotation in roll.
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8.3.1

Figure Cor.1-1 — Sample images with +8° (left) and —8° (right) rotation in roll

st practice recommendation as outlined in A.2.2 is that the rotation of the head should be less than +5°
ontal in roll.

onstraint refers to the pose of the subject associated with the face image format data for all_applications
bl for this format to be used.

b 27-29, 8.3.110 8.3.6

ce 8.3.1 to 8.3.6 with the following:

Introduction

The minimum relative dimensions of the full image with respect to‘the face are specified in 8.3.2 to 8.3.6. The

requin
showg
8.3.2
and w

Additi
discus

ements of 8.3.2 to 8.3.6 can be met by images taken in~both portrait and landscape mode. Figure 9

a portrait image and head outline to display dimensions A, B, BB, CC, and DD which are referenced in
fo 8.3.6. In addition to the requirements of 8.3.2 to 8:3.6, the face from chin to crown as defined in 8.3.5
ith the full width as defined in 8.3.4 shall be visible ifithe image.

bnal constraints on image and head dimensionsfor sizes appropriate specifically to travel documents are
bsed in A.3.2.

Note {hat for digital images the normative requirements related to the minimum inter-eye distance as defined in

8.4.1
conne

impose further requirements on ‘the minimum head size. A.3.1.1 gives more information on the
ction between photo resolution and the photographic requirements of 8.3.2 to 8.3.6.
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NOTE This figure is a derivative of AAMV/A document DL/ID-2000.

Figure 9 — Geometric characteristics of the full frontal face image

8.3.2 Horizontally centred face
The approximate horizontal midpoints of the mouth and of the bridge of the nose define the imaginary line AA
(usually the symimgtry axis of the face). Furthermore, the imaginary line BB is defined as the line through the

centre of the leff eye and the centre of the right eye. The intersection of AA and BB defines the point M ps the
centre of the\face. The x-coordinate M, of M shall be between 45 % and 55 % of the image width.

8.3.3—Vertical position of the face

The y-coordinate M, of M shall be between 30 % and 50 % of the image height. A single exception is allowed

for children under the age of 11 years, in which case the higher limit shall be modified to 60 % (i.e. the centre
point of the head is allowed to be lower in the image for children under the age of 11). Note that the origin O of
the coordinate system is in the upper left corner of the image.

8.3.4 Width of head
The width of a head is defined as the distance between the two imaginary lines parallel to the line AA; each

imaginary line is drawn between the upper and lower lobes of each ear and shall be positioned where the
external ear connects to the head. The head width is shown as length CC in Figure 9.
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To ensure that the entire face is visible in the image, the head width (CC) shall be between 50 % and 75 % of

the image width (A).

8.3.5

The length of a head is defined as the distance between the base of the chin and the crown measured on the
imaginary line AA. This is shown as length DD in Figure 9. The crown is defined as the top of the head ignoring

Length of head

any hair.

In ord
requir
the v¢
which

8.3.6

Table

Figurg
dimer
the m

er to assure that the entire face is visible in the image, the minimum image height shall be specified by
ng that the crown-to-chin portion (DD) of the full frontal image pose shall be between 60 % and 90 %-of
rtical length of the image (B). A single exception is allowed for children under the age of 11 years, in

case the lower limit shall be modified to 50 %.

Summary of photographic requirements

15 summarizes the photographic requirements for full frontal images specified in 8.3)1{o 8.3.5.

Table 15 — Summary of photographic requirements for full frontal'images

Section Definition Requirements
8.3.1 General requirement Head ~entirely visible in
thedmage

8.3.2 Horizontal position of face 0:45A < M, <0,55A

8.3.3 Vertical position of face 03B< M, <05B

8.3.3 Vertical position of face 0,3B < M, < 0,6 B
(children under the age 6f 11)

8.3.4 Width of head 05A<CC<0,75A

8.3.5 Length of head 0,6B<DD<09B

8.3.5 Length of head 05B<DD<09B
(children undef’the age of 11)

Cor.1-2 shows a typical example-of a passport image. The outer rectangle visualizes the maximum
sions of the head based on the‘requirements in 8.3.4 and 8.3.5. Furthermore, the inner rectangle shows

nimum width and height dimensions of the head based on the image dimensions.

Figure Cor.1-2 — A sample image with the respective minimal and maximal head dimensions based on

the image width and height
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Page 32
Add the following subclause before A.2.2 and renumber subsequent subclauses of A.2:

A2.2 Pose

The full-face frontal pose should be used. Rotation of the head should be less than +5° from frontal in
direction — roll, pitch and yaw (see 5.5.8).

every

Page 34; A.3.1.1

In list item 2), replace “13 mm inches” with “13 mm”.

Add the following at the end of A.3.1.1:

On the other hand, if photographs are scanned at 120 pixels per centimetre (300 ppi) the requirem
90 pixels minimum inter-eye distance corresponds to an inter-eye distance of approximately 8 mm. In an

the best practice requirement of 120 pixels minimum inter-eye distance correspdnds to an inter-eye dista
approximately 10 mm for photographs scanned at 120 pixels per centimetre (800 ppi).

Page 35

Replace A.3.2.3 with the following:

A 3.2.3 Summary of best practice photographic recommendations

For convenience, Table 17 summarizes the geomgtric and pose constraints in A.2.2 and A.3.2.1 to A.3.2

Table 17 — Summary best practices for full frontal images on travel documents

Section Definition Recommendation
A22 Pose +5° from frontal in roll,
pitch and yaw
A.3.21 Width-to-height ratio of image | 1,25 < B/A < 1,34
A.3.2.2 Width of head 1,4CC<A<2CC
A3.2.2 Length of head 0,7B<DD<0,8B
A3:2:2 Length of head 056B<DD<«<0,8B
(children under the age of 11)

Page 46

Add<the Tollowing new clause after A.4.6:

ent of

alogy,
nce of

A.5 Experimental study on the enrolment of full frontal images for travel documents

This clause describes a study, the results from which provide justification for the tolerances regarding inter-eye
distance, relative horizontal position of the face, relative vertical position of the face, head to image width ratio

and head to image height ratio.
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Software and data used for the analysis

The parameters and tolerances used in this study were either

1.

2.

the strict tolerances as demanded by this part of ISO/IEC 19794 and ICAO recommendations,

the relaxed tolerances as suggested by ICAO for the real-world application of passport image
enrolment.

The d
were
study

The

ata used for this study was derived from a large scale sampling of e-passport photographs. The data
contributed by the governments of four high volume e-passport issuing States. All images used incthis
were already accepted for the issuance of an e-passport in the respective countries.

ocus of the analysis performed was largely on whether typical passport photos meet,the key

specifications set out in this part of ISO/IEC 19794; in particular those with respect to

1

pose,

2| pixel resolution between the eye centres,

3] relative horizontal position of the face,

4| relative vertical position of the face,

5] head to image width ratio, and

6] head to image height ratio.

Table 19 — Real-world image datasets used for the analysis
Dataset country No. of images Pixel'size (width x height) Format
0 1000 413 x 531 JPEG
A 1988 384 x 480 JPEG
B 1911 449 x 599 JPEG
C 2229 416 x 536 JPEG
The data derived from these passpOrt”’images are subsequently compared with each other and with the

tolera

A.5.2

A5.2

This
(see §

The r

hces specified by this part of ISO/IEC 19794.
Experimental results

1 Inter-eye distance

part of ISQAEC 19794 specifies a minimum of 90 pixels between eye centres for full frontal images
.4.1). Figure 21 shows the distribution of the inter-eye centres for the four sample data sets.

bquirement of 90 pixels between the eyes was met in almost all of the cases. The average distance

betwe

enthe eyes was found to be at 123 4 pixels

A.5.2

.2 Relative horizontal position of the face

This part of ISO/IEC 19794 specifies that the x-coordinate M, of the centre of the face M shall be between

45 %
face (

and 55 % of the image width (see 8.3.2). Figure 22 shows the distribution of the horizontal position of the
MX/A ) for the four sample data sets.
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NOTE The dashed line is the current ISO limit.

Figure 21 — Normalized distribution of eye distance in e-passport images of four issuing States
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NOTE The dashed lines show the limits as specified by this part of ISO/IEC 19794.

Figure 22 — Normalized distribution of relative horizontal head position in e-passport images of four
issuing States
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The average horizontal head position of the 7 128 images is at approximately 49 % of the image width. The
specifications of this part of ISO/IEC 19794 have been met by 95,4 % of all passport photos of this study.

A.5.2.3 Relative vertical position of the face

This part of ISO/IEC 19794 specifies that the y-coordinate M v of the centre of the face M shall be between

30 %

and 50 % of the image height B (see 8.3.3) with less strict requirements for children under the age of 11.

Figure 23 shows the distribution of 1/, /B for the four sample data sets.
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The dashed lines show the specified limits:

igure 23 — Distribution of relative vertical head position 1- A _ /B in e-passport images of four

issuing States Y

verage vertical head position (vertical eye position, i.e. the position of a horizontal line through the
s of the eyes) df the 7 128 images (1- M _ /B) %) is at approximately 0,56 or 56 % of the image height.
orresponds te'a y-coordinate ofM(My ) o%)44 % of the image height.

4) The original data shown in the diagram of the study recorded the distribution of (1—My/B) instead of directly
recording My .
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A.5.2.4 Head image width ratio

In order to assure that the entire face is visible in the image, the head width (CC) shall be between 50 % and
75 % of the image width (see 8.3.4). Figure 24 shows the distribution of the head width to image width ratio for
the four sample data sets.
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NOTE The dashed lines show the limits as specified in this part of ISO/IEC 19794.

Figure 24 — Distribution of head-to image width ratio in e-passport images of four issuing Stales

The average head to imagde width ratio of the 7 128 images is found at 0,62. Most of the images of gll four
distributions meet the requirements of this part of ISO/IEC 19794.
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A.5.2

.5 Head image height ratio

In order to assure that the entire face is visible in the image, this part of ISO/IEC 19794 specifies that the

crown

to chin portion (DD) of the full frontal image shall be between 60 % and 90 % of the vertical length of the

image (B) (see 8.3.5). Figure 25 shows the distribution of the head height to image height ratio for the four
sample data sets.
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ure 25 — Distribution of head to image height ratio in e-passport images of four issuing States

verage head to image width ratio of thet7 128 images is found at 0,73. A total of 98,2 % of the data fits
the tolerances specified by this part of ISO/IEC 19794.

Error discussion

nalysis of this study is solely based on the measurements done by automated image quality assurance

softhre (QA-SW). No comparison with the so-called ground truth, i.e. the true (manually measured) values for

the p
stage
reaso

Additi
asses
deviat

rameters under consideration, was performed for all the images. However, this was done at an earlier
for one countryis passport images, where the quality assessment software being used was found to be
hably accuratey.and able to produce reliable statistics for larger datasets such as those reported above.

bnal studies comparing the quality assessment software used for this study with other quality

That i
other

10

smentssoftware packages on a large number of passport images showed approximately the following
ions:

QA-SW eye distance: +5 %

QA-SW relative horizontal position: +1 %

QA-SW relative vertical position: +1 %

QA-SW head image width ratio: 1 %

QA-SW head image height ratio: +1 %.

s, except for the eye distance, which is reported slightly larger than might be expected to be true, the
parameters may be expected to be correct within an error margin of 1 %.
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