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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrot
Commission) form the specialized system for worldwide standardization. National bodies
members of ISO or IEC participate in the development of International Standards through t
committees established by the respective organization to deal with particular fields of t
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other inter
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take pa

OK 1
0/IEC]JTC 1.

|

[he procedures used to develop this document and those intended for its further mainten
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria ne
the different types of document should be noted. This document was drafted in-accordance
dditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be thg
df patent rights. ISO and IEC shall not be held responsible for identifying.any or all such pater

and/or on the ISO list of patent declarations received (see www.iso.org/patents).

s

ny trade name used in this document is information given forcthe convenience of users and
onstitute an endorsement.

Q

v w]

dssessment, as well as information about ISO’s adherenceto the WTO principles in the Technical
b Trade (TBT) see the following URL: Foreword - Supplementary information

—

The committee responsible for this document isISO/IEC JTC 1, Information technology, SC 37, Bid

[e—

50/1EC 29794 consists of the following parts;under the general title Information technology — B
hmple quality:

[ %)

-+ Part 1: Framework
-+ Part4: Finger image data
-+ Part 5: Face image dat@ (JTechnical Report)

<+ Parté6: Iris image data

et

50/IEC 29794 will be prepared to accommodate new, additional parts that address other m
pecified by ISO/IEC 19794, with part numbers and titles aligning appropriately.

w

echnical
that are
echnical
echnical
national
rt in the

mittee,

h\nce are
bded for
with the

subject
t rights.

etails of any patent rights identified during the development of the documént will be in the Intrg¢duction

Hoes not

or an explanation on the meaning of ISO specific terms and expressions related to copformity

Barriers

metrics.

iometric

bdalities
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Introduction

The assessment of biometric sample quality through the calculation of quality metrics can be used to
predict the resulting identification accuracy in the framework of a given biometric system. With proper
use, quality metrics can enhance the functionality of a biometric system. For example they can provide
feedback regarding the integrity of collected biometric data during the enrolment or identification
process.

The purpose of this part of ISO/IEC 29794 is to define terms and quantitative methodologies relevant
to characterizing the quality of iris images and to assess their potential for high confidence biometric
match dpcisions.

ISO/IEC[19784-1 and ISO/IEC 19785-1 standards allocate a quality field and specify a quality sco
range applicable to iris images with a qualitative foundation. ISO/IEC 19794-6 includes antinformati
annex cpvering the subject of iris image capture and provides image quality guidelines, /However, thes|
Internatfional Standards do not contain specific content to guide the quantitative formation of iris ima
quality etrics or the interpretations of such metrics. This part of ISO/IEC 29794 estdblishes require
ranges df covariate values where definitive empirical data exists to justify such/ranges. In other case$,
ranges df covariate values are specified as non-normative recommendations,

This part of ISO/IEC 29794 is structured as follows. The first five Clayses-state Scope, Conformance,
Normative references, Terms and definitions, and Acronyms. Clause 6 specifies a set of quality metrids
for assegsing the quality of iris images. Some of the metrics are declared as normative, as their impactfs
on recognition rates have been quantified, while others are only informative, allowing their use as the
may prdvide valuable information for further stages in the biometric system. Some of the metrics i
Clause € are applicable to the analysis of single images, while others are applicable to assessing t
utility of a given pair of images for mutual comparison.

Clause 7 is dedicated to provide guidance to acquisition device manufacturers by defining qualit]
parameters that shall be considered for generating donformant iris images.

<

Clause 8 establishes encoding of the iris image*quality data record.

vi © ISO/IEC 2015 - All rights reserved
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Information technology — Biometric sample quality —

Part 6:
Iris image data

1 Scope

|

his part of ISO/IEC 29794 establishes

-+ methods used to quantify the quality of iris images,

4+ normative requirements on software and hardware producing iris imagés,

-+ normative requirements on software and hardware measuring the atility of iris images,
-+ terms and definitions for quantifying iris image quality, and

—+ standardized encoding of iris image quality.

Qutside the scope is

~  performance evaluation of specific iris quality assessment algorithms.

Conformance

[ NG|

Y

n iris image shall be of sufficient utility.if the measurements required by 6.2.X.3 satisfy {
ange/thresholds specified in 6.2.X.4.

—

o>y

pair of images of an iris shall be:dfsufficient utility if the pair conforms to the requiremen
pecifically, they shall satisfy valid range/thresholds specified in 6.4.X.4 using computation
specified in 6.4.X.3.

An iris image quality recerd-shall conform to this part of ISO/IEC 29794 if its structure and dat
donform to the formatting requirements of Clause 8 (Iris image quality data record) and its

he valid

s of 6.4.
method

avalues
quality

alues are computedusing the methods specified in 6.2.X.3. Conformance to the normative requirements

df Clause 8 fulfils:Isevel 1 and Level 2 conformance as specified in ISO/IEC 19794-1:2011, A
(Jonformance t¢ the normative requirements of Clause 6.2.X.3 is Level 3 conformance as spe|
IBO/IEC 19794-1:2011, Annex A.

An iris acquisition device shall conform to this part of ISO/IEC 29794 if it conforms to the nc
equirenients of Clause 7.

\nnex A.
cified in

rmative

computatlon methods descrlbed in 6.2. X 3. Computatlon of the utility of the pair of images
assessed per normative requirements of 6.4, specifically the computation methods described in 6.4.X.3.

ically the

shall be

If an implementation of the metrics in this part of ISO/IEC 29794 reports an unacceptable (low) quality

value for one or more quality metrics, another image of the subject should be re-captured. Thi
be repeated until

— a fully conformant image has been acquired, or

s should

— itis determined that repeated acquisitions will not yield a sufficient quality (e.g., correct enrolment)
within the application time constraint. In this case, one unacceptable image is chosen and retained

as the best possible candidate.

© ISO/IEC 2015 - All rights reserved
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3 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC19794-1:2011, Information technology — Biometric data interchange formats — Part 1: Framework

ISO/IEC 19794-6:2011, Information technology — Biometric data interchange formats — Part 6: Iris image
data

ISO/IEC[29794-1, Information technology — Biometric sample quality-Part 1: Framework

4 Ternms and definitions

For the gurpose of this document, the terms in ISO/IEC 19794-6:2011, ISO/IEC 29794-1,and the following
apply.

4.1
covariate
variable] or parameter that either directly, or when interacting with othér covariates, affects iris
recognifion accuracy

Note 1 tgentry: Synonyms are variable, explanatory variable, and quality-parameter.

Note 2 tolentry: Accuracy might be stated in terms of false negative identification rate, false positive identificatiojn
rate, falsp non-match rate, false match rate, failure-to-enrol rate, arfailure-to-acquire rate.

4.2
defocus
image impairment due to the position of the iris along’the optical axis of the camera away from the plane
or surfage of best focus, generally resulting in reduced sharpness (blur) and reduced contrast

4.3
depth of field
a distanice range relative to the entrance’aperture of a capture device over which the iris image hals
greater than a specified quality with respect to focus

4.4
iris centre
centre of a circle approximating the boundary between the iris and the sclera

4.5
iris radjus
radius of a circle@pproximating the boundary between the iris and the sclera

4.6
metric
quantificatiomrof actovariate using a prescribed method

4.7
modulation
waveform with maximum and minimum values, max and min, 100(max-min)/(max+min)%

4.8
modulation transfer function
ratio of the image modulation to the object modulation at specified spatial frequencies

2 © ISO/IEC 2015 - All rights reserved
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4.9

normalised image

iris portion of the image that is mapped into doubly-dimensionless polar coordinates in which the radial
coordinate between the inner and outer boundaries of the iris along any angular ray from the iris centre
is normalised to lie between 0 and 1, in order to impart both size invariance for the imaged iris and also
invariance to pupil dilation

4.10
pupil centre

ote 1 to entry: This definition gives a more robust estimate of pupil centre than the definition in [SO/IHC 19794-
:2011 because it is less sensitive to occlusions on the iris pupil boundary. ISO/IEC 19794-6:2011-defihes pupil
centre as the average of coordinates of all the pixels lying on the boundary of the pupil and thé-iris.

A1

gmentation
drocess of determining, within an image containing an iris, the boundaries between areas coptaining
isible iris tissue and those that do not

Note 1 to entry: This process is preceded by localisation of the iris, and typidally followed by cropping ormasking
poions that are not iris tissue.

—

412

spatial sampling rate
umber of picture elements (pixels) per unit distance in the object plane or per unit angle in thelimaging
slystem

=

3 Acronyms and abbreviated terms

MTF Modulation Transfer Function

6 Iris image quality metrics

4.1 General

This Clause establishes fequirements for assessing the quality of an iris image (Clause 6.2 And 6.3)
and pairs of iris images to be compared (Clause 6.4). Image quality metrics computed from|a single
inage (quality metrics hereafter) are useful to ensure the acquired images are suitable for bjometric
domparison. Image)quality metrics computed from a pair of images (mutual quality metrics h¢reafter)
dre useful to,ensure the reliability of the outcome when comparing the two images. Mutua| quality
metrics indigate how the difference of image-specific covariates between two iris images affpct their
gxpectedcomparison scores.

(lause6.2 specifies the normative quality requirements for an iris image of sufficient utility| Quality
métpics in Clause 6.2 are ordered in terms of their effects on recognition error rates,[11] such|that the
one with the largest effect on recognition performance 1s listed T1rst.

Clause 6.3 specifies recommended quality requirements for an iris image. These quality metrics
have been reported to affect recognition accuracy, but either their effect on recognition accuracy or
the methods for computing them have not been quantitatively verified to be reliable or interoperable.
Therefore, these metrics are not considered normative in the scope of this part of ISO/IEC 29794.

Clause 6.4 specifies normative requirements for mutual quality metrics including units of measurement,
the method of computation, and the acceptable range of mutual quality metrics of the two iris images to
be compared.

Required orrecommended valuesorboundsin Clauses 6.2.X.4 and 6.4.X.4 arebased on currently available
empirical studies.[11][12] [f an implementation of the metrics in this part of ISO/IEC 29794 reports an

© ISO/IEC 2015 - All rights reserved 3
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unacceptable (low) quality value for one or more quality metrics, another image of the subject should
be re-captured. This should be repeated until either a fully conformant image has been acquired, or it is
determined that repeated acquisitions will not yield a sufficient quality (e.g., correct enrolment) within
the application time constraint. In this case, one unacceptable image is chosen and retained as the best
possible candidate. A NOTE at the end of each 6.2.X.4 and 6.3.X.4 sub-clauses instruct an enrolment
official on how to remedy the problem.

Informative Annex B provides information on iris image covariates that are influential on image quality
and hence recognition accuracy. It distinguishes between iris covariates based on the fixed design
parametersofthe acquisition device orthe operation of the device (Clanuse B 2 Tris acquisition covariates)
and subject covariates (Clause B.3).

6.2 Required iris image quality metrics computed from a single image
6.2.1 sable iris area

6.2.1.1 | Description

USABLE| IRIS_AREA is the fraction of the iris portion of the image that is~not occluded by eyelids$
eyelashgs, or specular reflections. USABLE_IRIS_AREA shall be computed @sthe non-occluded fractiop
of the afea between two circles approximating iris-sclera and iris-pupil*boundaries, expressed as
percentage.

~

a¥)

Patterned contact lenses hide iris tissue and should be avoided.

NOTE 1 | Figure 1 shows examples of iris images with various occlusions.

NOTE 2 | Usable iris area computed for a single image is impertant for ensuring that images are of adequate
utility. Tlherefore, a subject enrolment process has to aim for maximising this covariate for the individugl
concerndd. Meanwhile, estimating the common usable iri8,area in the context of two iris images to be compare|
is also vdluable, since the image area used for biometric comparison consists of regions that are not occluded i
either imjage. See Clause 6.4.1.

6.2.1.2 | Units of measure

USABLE) IRIS_AREA is dimensionless:

6.2.1.3 | Computational methed

USABLE| IRIS_AREA shallbémeasured following iris segmentation and after locating all occluded pixel
in the ir]s portion of the.image using the procedure below:

[72)

1. Approximate itis:sclera and iris-pupil boundaries as two circles.

2. Denpte Njjsas the count of the pixels between the two circles.

3. Denpte Nyccluded as the count of the pixels between the two circles that are occluded by eyelids,
eyeldahca, OT >chu1d1 reftectiorrs:

4. Compute USABLE_IRIS_AREA as follows:

[1 _ Noccluded ]X 100

iris

NOTE Regions of the iris occluded by eyelashes may be excluded by applying a threshold to the histogram of
the pixels in the segmented iris portion of the image between the detected eyelids.[2]

4 © ISO/IEC 2015 - All rights reserved
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(a) Eye lashes (b) Eye lid (c) Eyeglass frame (d) Specularities

2
Q
v
©
4.2.1.4 Value range/threshold ,\O,)b‘
%))

Figure 1 — Example images with different occlusions

USABLE_IRIS_AREA shall be 70 or larger.[11] \

—

he presence of an artifice such as patterned contact lenses should be @Cted and if detecte
e recorded in the quality record (see Table 2) and shall be included@\an occlusion in compu
SABLE_IRIS_AREA (Step 3 in 6.2.1.3). \@

o

—

=z

Has been asked to open the eyes more widely, to push away long ashes, and to look directly into the

R

OTE If an image has unacceptable USABLE_IRIS_AREA, furt%ir images might be collected after tH

4.2.2 Iris-sclera contrast s\\}\\
. %
4.2.2.1 Description N\
IRIS_SCLERA_CONTRAST represents the i $characteristics at the boundary between the ir

dnd the sclera. Sufficient contrast is needed\in many implementations of iris segmentation alg
[fow or insufficient contrast may result‘i@a failure to process an iris image during feature extr

NOTE1 The intrinsic iris-sclera gg«}&ést varies among human irises. Iris-sclera contrast of an iris
afffected by both the intrinsic contrastand extrinsic conditions such as illumination wavelength and othe|
device characteristics. @ .

NOTE 2  This metricis dg@nt from GREY_SCALE_UTILISATION.

§.2.2.2 Units of @%ure
IRIS_SCLERA@RAST is dimensionless, expressed as a percentage.

2.2.3 @z;putational method

_—

RISQYEERA_CONTRAST shall be computed as follows:

1 it shall
tation of

e subject
camera.

sregion
brithmes.
hction.

image is
r capture

I—Approximate iris=scteraand-iris-pupit bounmdaries as two circles:

2. Normalise so that iris-sclera boundary is at a radius of 1,0.

3. Select all pixels in an annulus whose outer radius is 0,9 and whose inner radius extends to the
midpoint between iris-pupil and iris-sclera boundaries, which are not occluded by eyelids, eyelashes,

specular reflections, or boundaries of hard contact lenses. Let these be termed iris pixels.
4. Setiris_value as the median of iris pixels.

5. Select all pixels that are not occluded by eyelids, eyelashes, or specular reflections in an
with inner radius of 1,1 and outer radius of 1,2. Let these be termed sclera pixels.

© ISO/IEC 2015 - All rights reserved
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6. Setsclera_value as the median of sclera pixels.

7. IRIS_SCLERA_CONTRAST

0

pupil _value > iris _value OR pupil _value > sclera_value

sclera _value—iris _value )
x100 otherwise

N

clera_value+iris _value—2x pupil _value

NOTE
concentr

Pupil_v3

6.2.2.4
[RIS_SC

NOTE
after mo

This computation can proceed even if the approximating iris-sclera and iris-pupil circles are“nd
C.

lue is defined in 6.2.3.3.

Value range/threshold
LERA_CONTRAST shall be larger than 5.

If an image has unacceptable IRIS_SCLERA_CONTRAST, another image might be captured, perhap
ing away from extraneous light. If the problem persists an alternative camera might be used. Generall

increasedl illumination or camera gain may help improve IRIS_SCLERA_CONTRAST.

6.2.3

6.2.3.1

IRIS_PU
and the
algorith
extracti

NOTE 1
affected
device ch

NOTE 2
illuminat

NOTE 3

6.2.3.2
[RIS_PU

6.2.3.3

[ris-pupil contrast

Description

PIL._CONTRAST represents the image characteristics at the boundary between the iris regio
pupil. Sufficient iris-pupil contrast is needed in many implementations of iris segmentatio
ms. Low or insufficient contrast may result'in a failure to process an iris image during featur
hn.

The intrinsic iris-pupil contrast vatiés among human irises. Iris-pupil contrast of an iris image
by both the intrinsic contrastand extrinsic conditions such as illumination wavelength and other captur
aracteristics.

Intrinsic contrast may be.different between visible light illuminated iris images and near infrare
ed iris images.

This metric is diffetent from GREY_SCALE_UTILISATION.

Units of measure

PIL._CONTRAST is dimensionless.

t

[72)

VJ

D = =

D w»n

Computational method

IRIS_PUPIL_CONTRAST shall be computed as follows:

1. App

roximate iris-pupil and iris-sclera boundaries as two circles.

2. Normalize so that iris-pupil boundary is at a radius of 1,0.

3. Select all pixels inside a circle of radius 0,8 that are not occluded by eyelids, eyelashes, or specular
reflections. Let this be denoted as pupil pixels.

4. Set pupil value as the median of pupil pixels.

© ISO/IEC 2015 - All rights reserved
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Select all pixels in an annulus whose inner radius is 1,1 and whose outer radius extends to the

midpoint between iris-pupil and iris-sclera boundaries, which are not occluded by eyelids, eyelashes,

specular reflections, or boundaries of hard contact lenses. Let these be termed iris pixels.
Set iris_value as the median of iris pixels.

. |iris _value — pupil _value
Compute weber _ratio=

20+ pupil _value

weber _ratio

IRIS PUPIL, CONTRAST = x100

N

N

6
I

o Q9 =

Q

0.75+weber _ratio
OTE1 Eyelashes can occlude pupil as shown in Figurela.

OTE 2  If the pupil is black, then the definition of (Michelson) contrast of the IRIS_PUPH.; CONTR

always be 100%. Therefore, normalised Weber contrast is more informative.

.2.3.4 Value range/threshold
RIS_PUPIL_CONTRAST shall be 30 or more.
OTE If an image has unacceptable IRIS_PUPIL_CONTRAST, another image might be captured

ter moving away from extraneous light. If the problem persists an alternhative camera might be used. (
creased illumination or camera gain may help improve IRIS_PUPIL_CONTRAST.

.2.4 Pupil boundary circularity

.2.4.1 Description

UPIL_BOUNDARY_CIRCULARITY represents thegircularity of the iris-pupil boundary.

OTE1 Deviation from circularity in the iris<pupil boundary can affect segmentation accuracy. T
f this metric on performance depends on thesensitivity of the segmentation algorithm to the deviat
ircularity in iris-pupil boundaries.

OTE2  The non-circularity couldbédue either to natural anatomical variation or to non-frontal gaz

OTE3  Certain medical conditions or treatments can induce highly non-circular pupils.

.2.4.2 Units of measure

UPIL_BOUNDARY_CIRCULARITY is dimensionless.

.2.4.3 Computational method

UPIL_BOGUNDARY_CIRCULARITY shall be measured by the total modulus (sum of the
oefficients) of the real and imaginary parts of a Fourier series expansion of the pupil bour
pndifis as a function of angle around the centre. Specifically:[2]

AST will

perhaps
enerally,

he effect
ion from

P or both.

squared
idary, in

1.

{rg} for 6 =0 to N - 1 spanning [0,2].

Compute a Fourier expansion of IV regularly spaced angular samples of radial gradient edge data

A set of M discrete Fourier coefficients {Cx}, k = 0, ..., M-1, where M is much smaller than N, is derived

N-1

from data sequence {rg} as Cy = Z ree—zﬂikB/N

2.

06=0

M-1
PUPIL_BOUNDARY_CIRCULARITY= max(O,lOO—% > leel®
k=1

© ISO/IEC 2015 - All rights reserved
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The above calculation shall include only the non-occluded pixels on the boundary of iris and pupil. M is
the number of activated Fourier coefficients and specifies the degrees of freedom in the shape model. M
should be set to 17 to capture the true pupil boundary with appropriate fidelity.[2]

NOTE

In the case of a truly circular boundary, all frequency coefficients higher than DC (the zeroth-term

Co) in this Fourier series would be 0, and the Cp/N is exactly the radius of that perfect circle. To the extent that
frequency components higher than the DC term have non-zero coefficients, the boundary is non-circular. The
total modulus measures this non-circularity.

6.2.4.4

Value range/threshold

PUPIL_H

NOTE

6.2.5

6.2.5.1

GREY_S

values in iris portion of the image. A useful iris image should have a dynafic range of 256 grey levels,

allocatiy
would h
indicate

6.2.5.2
GREY_S

6.2.5.3

For each
count of
pixel hig

H:

NOTE
calculati

6.2.5.4
Entropy

NOTE

OUNDARY_CIRCULARITY will be 100 for a circle and [0,100) for anything else.

The non-circular pupil may be innate to the eye being imaged and may therefore not be remediable.
Grey scale utilisation

Description

CALE_UTILISATION examines pixel values of an iris image for evidence of a spread of intensitly

[

1g at least 8 bits with a minimum of 6 bits of useful information. An “underexposed” imag
hve too few high intensity pixels, and conversely for “overexposed”. An image with a high scor
5 a properly exposed image, with a wide, well distributed spread of intensity values.

D

Units of measure

CALE_UTILISATION shall be measured in bits.

Computational method

grey level i present in the image, compute its probability p; of occurring. Thus p; is the tot3l
pixels at grey level i, divided by the total number of pixels in the image. The entropy H of thie
togram, in bits, is:

—ZPi log; p;
i

When x —0, xloggx->0 so pixel values that never occur in an image can be ignored in th

[¢)

n of entropy.

Value range/threshold

of the pixel histogram shall be 6 bits or higher.

[72)

If'an image has unacceptable GREY_SCALE_UTILIZATION, another image might be captured, perhap

after mo

yingaway from extraneous light. If the problem persists an alternative camera might be used. Generally,

increased illumination or camera gain may help improve GREY_SCALE_UTILIZATION.

6.2.6

6.2.6.1

Iris radius

Description

IRIS_RADIUS is the radius of a circle approximating the iris-sclera boundary.

NOTE

The average human iris radius is 5,9 millimetres with a reported range of 5,1 to 6,5 millimetres.[10]
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6.2.6.2 Units of measure

IRIS_RADIUS shall be measured in pixels.

6.2.6.3 Computational method

015(E)

IRIS_RADIUS shall be measured as the radius of a circle approximating the boundary between the iris

and the sclera.

NOTE This metric should be computed after segmentation.

4.2.6.4 Value range/threshold

]

RIS_RADIUS shall be at least 80 pixels for the smallest reported human iris of 5,1 millilvietre r
4.2.7 Pupil dilation

4.2.7.1 Description
HUPIL_IRIS_RATIO represents the degree to which the pupil is dilated or constricted.

4.2.7.2 Units of measure

HUPIL_IRIS_RATIO is dimensionless.

4.2.7.3 Computational method

PUPIL_RADIUS
—X

PUPIL_IRIS_RATIO = 100

IRIS_RADIUS

HUPIL_RADIUS shall be measured as the radius of the circle approximating pupil shape. The DC
term Cp) in the Fourier series expansion of pupil boundary (Clause 6.2.4.3) approximates radi
dupil.

IRIS_RADIUS shall be measured as specified in Clause 6.2.6.3.

NOTE This metric should be computed after segmentation.

4.2.7.4 Value range/threshold
HUPIL_IRIS_RAT10 shall be between 20 and 70.
NOTE1  Thisis the only quality metric for which the higher-the-better rule for quality does not apply

NOTE 2.\ If pupil dilation is not within the desired range, another image might be captured after adju

hdius.

(zeroth-
1s of the

sting the

almbient light levels to decrease or increase dilation.

6.2.8 Iris pupil concentricity

6.2.8.1 Description

IRIS_PUPIL_CONCENTRICITY represents the degree to which the pupil centre and the iris centre are in

the same location.

NOTE Pupil and iris are naturally never exactly concentric. Pronounced deviation from concentricity can
cause segmentation error. Conversely, pronounced measured non-concentricity can indicate a segmentation

error.
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6.2.8.2

Units of measure

IRIS_PUPIL_CONCENTRICITY is dimensionless.

6.2.8.3

Computational method

The value for iris and pupil concentricity shall be computed using the Euclidean distance between the

iris and

pupil centres divided by the iris radius, as given by:

100

[Xiris, Yil
NOTE

6.2.8.4

IRIS_PU

NOTE

remedialple. Another image might be collected after the subject has been askéd to look directly into the camer

and to op

6.2.9

6.2.9.1

MARGIN
to the e

requirements of ISO/IEC 19794-6:2011 are satisfied.

. — _
% maX{l _ \/(Xpupil - XiriS ) + kypupil - Yiris ) O}
IRIS_RADIUS !

is) and (Xpupil, Ypupil) are the coordinates of iris centre and pupil centre respectively.

This metric should be computed after segmentation.

Value range/threshold
PIL_CONCENTRICITY shall be 90 or more.

Non-concentric iris and pupil may be innate to the eye being imaged and may therefore not b

[SSIe3)

en their eyes widely.
Margin adequacy

Description

[}

_ADEQUACY quantifies the degree to which;the iris portion of the image is centred relativj
dges of the entire image. The maximum~value for this metric shall occur when the margi

—

6.2.9.2 | Units of measure
MARGIN_ADEQUACY is dimensionless:
6.2.9.3 | Computational method
There afe four individuahmargin values: LEFT_MARGIN, RIGHT_MARGIN, UP_MARGIN and DOWN_
MARGIN.
The individual margin values shall be computed as:
imi Xrie~IRIS_RADIUS
IRIS_RADIUS
RM = MAGE-WABTH—( RIS RABIYS
IRIS_RADIUS
DM = IMAGE_HEIGHT - (Y;;; +IRIS_RADIUS)
IRIS_RADIUS
_ Y4 —IRIS_RADIUS
IRIS_RADIUS

10
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LEFT_MARGIN = max{O, min {1,0—

-l

)

1,—
0

o)

)

RIGHT_MARGIN = max{O, min{

UP_MARGIN = max {O, min {1,0—

o)

7
C (  ax
DIVl

2
DOWN_MARGIN = max+ 0,min< 1, (0
0,2 N

Kiris, Yiris) are iris centre in the horizontal and vertical directions where (0,0) is the top LéI; orn
mage (See Figure 2). IMAGE_WIDTH, IMAGE_HEIGHT, and IRIS_RADIUS are measure@h pixel

AD
- e
MARGIN_ADEQUACY=100x min{LEFT_MARGIN, RIGHT_MARGIN, UP_ N, DOWN_MAR

O\\‘o

’

fram)

—

he margin adequacy value shall be computed as:

er of the
5.

GIN}

NOTE This metric could be computed after coarse segmentation. %
Up Margin> 0.2 R Up Margin | ¢ \
N <0.2R

0.0 >
R > ” b "..‘
A S :

Z
e

- o =
/ N
L & T / ] 3
/ '3 Ny / } : N 3
/" M 3 / \‘ \ SN UNE
\ﬂ \ X Left Margin \ I~ 3
@ N i <0.6R
Left Margin Do @ gin Right Margin
>0.6R > (@ >0.6R

(b) An iris image where LEFT_MARGIN a
MARGIN are inadequate.

(@) Aniris i \e with adequate margins.
Note that s at the upper left corner of the
Qv image.
«?‘ Figure 2 — Example of iris images with adequate and inadequate margins.

)

6.2.9.4 Value range/threshold

MARGIN_ADEQUACY shall be greater than 80.
NOTE 1

nd UP_

A value of 100 indicates that all four margin values conform to the requirements established in

ISO/IEC 19794-6:2011 namely that the margin between the iris boundary and its closest edge of the image shall

be atleast 0,6 x IRIS_RADIUS in the horizontal direction and 0,2 x IRIS_RADIUS in the vertical direction

NOTE 2
has been asked to look directly into the camera

© ISO/IEC 2015 - All rights reserved
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6.2.10 Sharpness

6.2.10.1 Description

SHARPNESS measures the degree of focus present in the image.[31[5][6][Z] Sharpness is measured as a
function of the power spectrum after filtering with a Laplacian of Gaussian operator.

6.2.10.2 Units of measure

SHARPNESS s dimeTsiontess:
6.2.10.3 Computational method
Calculatfion of the sharpness of an image is determined by the power resulting from filtering’the image
with a Lpplacian of Gaussian kernel. The standard deviation of the Gaussian is 1,4.
1. The|convolution kernel (F) is defined thus:
F=
D 1 1 2 2 2 110
ﬂ 2 4 5 5 5 4 21
4 5 3 0 3 541
p 5 3 -12 -24 -12 3 5 2
P 5 0 -24 40 -24 0 5 2
p 5 3 -12 -24 -12 3 5 2
ﬂ 4 5 3 0 3 541
2 4 5 5 5 4 21
D 1 1 2 2 2 110
2. IfI(%,y) is the image, then the weighted sum of. /(x,y) as per F is computed for every fourth row and
coluymn location in I(x,y). Denote Ir(x,y) to represent the filtered output. Thus
4 4
Ie(,0)=D > I(x+i,y+ j)F(i+5,j+5)vx €[1,5,...w],y[1,5...h]
=4 j=—4
where w and h are the width and height of I(x,y) respectively.
3. Conjpute the squared sum (ss) of Ir(x,y):
ss= Z Ip(x, ¥
VX, yelp(x,y)
4. Conpute the pewer in Ir(x,y) via ss:
power = ssy/-{Wr xhr)
where wrand hr are the width and height of Ir(x,y) respectively.

5. Compute the SHARPNESS score from the power:

SHARPNESS =100x

power2

power“ +c 2

where the value of ¢ has been chosen empirically to be 1 800 000.

12
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6.3 Recommended iris image quality metrics computed from a single image
6.3.1 Frontal gaze-elevation

6.3.1.1 Description

FRONTAL_GAZE-ELEVATION should express in fractional terms how much the eye gaze-elevation
deviates from ideal gaze orientation, i.e., fully on-axis with the camera.

ye gaze-elevation Is the angle between tne optical ax1s oI the eye dand the opticdl aX1Is Ol the, camera in

their vertical plane components, measured in degrees in absolute value (unsigned). N
NOTE1 Figure 3 shows examples of on-axis and off-axis images. (0(1/
NOTE 2  Eye gaze-elevation is in the range of 0 to 90 degrees. /\%b‘,
§.3.1.2 Units of measure 0(19)
HRONTAL_GAZE-ELEVATION is dimensionless. \\Q/
4.3.1.3 Computational method s\\%

FRONTAL GAZE-ELEVATION = (1 £/8997¢¢levation,

90 Q

NOTE A candidate method for estimation of the anglq@ven in.[2]

Z
4.3.1.4 Value range/threshold \‘Q

he theoretical range of FRONTAL_GAZE-RL@VATION is 0 to 100, where 0 is the worst and 100 is the

est. \O

he value of FRONTAL_GAZE- ELE\IP@;‘I‘ON should be 100 when eye gaze-elevation is 0 degreeq (i.e. on-
xis with the camera). C)

o louli—|

wn =z

OTE If an image has una téble FRONTAL_GAZE-ELEVATION another image might be collected|after the
libject has been asked to lo rectly into the camera.

(a) Neutral (good quality) (b) Gaze up (poor quality) (c) Gaze down (poor quality)

Figure 3 — Example images with high and low gaze elevation quality values

6.3.2 Frontal gaze-azimuth

6.3.2.1 Description

FRONTAL_GAZE-AZIMUTH should express in fractional terms how much the eye gaze-azimuth deviates
from ideal gaze orientation, i.e. fully on-axis with the camera. Eye gaze-azimuth is the angle between the
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optical axis of the eye and the optical axis of the camera in their horizontal plane components, measured
in degrees in absolute value (unsigned).

NOTE1 Figure 4 shows examples of on-axis and off-axis images.

NOTE 2  Eye gaze-azimuth is the horizontal component of the gaze angle relative to camera. This measure is
inclusive of both non-frontal head angular positions and eye-gaze angles relative to the head.

NOTE3  Eye gaze-azimuth is in the range of 0 to 90 degrees.

NOTE 4 Theinclusive appvnanh foragaze directionisnatintendedtabhe vnpvncnnfafivn ofthe pnccik]n r]iffir*u]i—y
with iris[segmentation due to non-frontal head orientation. Hence, two images with the same FRONTAL_ _
AZIMUTH, but significantly different frontal head pitch orientations (causing different FRONTAL
ELEVATIPN) may perform differently with different segmentation and/or different comparison algoritims:

4
6.3.2.2 | Units of measure ,\Q)b‘
FRONTAL_GAZE-AZIMUTH is dimensionless. (19)
6.3.2.3 [ Computational method O\\Q/

eyegaze —azimuth

FRONTAL_GAZE-AZIMUTH=(1- 90

&)
)x100 AN
S

=

NOTE 1 | Ellipticity of the pupil may be an indication of off-axis i @ acquisition. Therefore a method
determirling the FRONTAL_GAZE-AZIMUTH may be based on estim\{ g the elongation and orientation of ths

ellipse. ‘\0
NOTE 2 | A candidate method for estimation of the angle is %@1 in.[2]

ot

6.3.2.4 | Value range/threshold 4‘\®$
The thegretical range of FRONTAL_GAZE-AZIM@H is 0 to 100, where 0 is the worst and 100 is the best.

[72)

The valye of FRONTAL_GAZE-AZIMUTH sl\@\jﬁi be 100 when eye gaze-azimuth is 0 degrees (i.e. on-axi
with thg camera). C)

-

A value ¢f 0 corresponds to eye ga@&imuth of 90 degrees, which is unattainable.

ctly into the camera.

subject has been asked to loo

NOTE If an image has unacielg;dble FRONTAL_GAZE-AZIMUTH another image might be collected after the

(a) Neutral (good quality) (b) Gaze left (poor quality) (c) Gaze right (poor quality)

Figure 4 — Example images with high and low azimuthal gaze quality values
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6.3.3 Motion blur

6.3.3.1 Description

MOTION_BLUR should measure the degree of distortion in the image due to motion.

6.3.3.2 Computational method

A candldate method for expressing MOTION BLUR is the relatlve magnltude and dlrectlon of image

NOTE If an image has unacceptable MOTION_BLUR another image might be collected after the subject has
Heen asked to look directly into the camera and to remain still.

6.4 Iris image quality metrics computed from two images

4.4.1 Common usable iris area

(@

4.1.1 Description

OMMON_USABLE_IRIS_AREA shall be a measure of the extent 6f the iris image tissue in common and
vailable in both of the images being compared. The iris areaactdally used for biometric compgrison is
he intersection of the sets of usable pixels in the two iris intages. Hence common usable iris arga, or its
omplement, iris OR-occlusion, should be defined for a pdir of images to be compared. Both iri images
hust be normalised to correct for any variation in theirsizes or pupil dilations.

S 0 o O oM™

4.4.1.2 Units of measure

(JOMMON_USABLE_IRIS_AREA is dimensionless.
4.4.1.3 Computational method

‘N(IFIS( )(r,0+¢))NN(iris B (r, 9))‘

COMMON_USABLE_IRIS_AREA=MAX  (
F(‘N[ms(l)(r 0+¢))‘ ‘N(ms(z)(r 9))‘)

and ¢ are iris rotation.dngles and are added here because Iris images are usually compared under
ifferent rotation angles. | N(.)| is the number of usable pixels in the normalized image, and F() the total
umber of pixels imanormalised iris image without occlusions, which is determined by the nofmalised
brmat used forboth the iris images being compared.

h s oL

4.4.2 Dilation constancy

§.4.2.1 Description

DICATION_CONSTANCY shatt measure the simitarity of the pupittary ditatiom imtwo irisimmages being
compared. This metric should be used in the comparison stage only.

6.4.2.2 Units of measure

DILATION_CONSTANCY is dimensionless.

6.4.2.3 Computational method
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100-max(DV, D)
100-min(D,p3)

Where D(1) and D(2) are the PUPIL_IRIS_RATIOs of the first and second iris images as estimated in Clause

DILATION_CONSTANCY=

NOTE1 This formula can be restated in terms of the iris and pupil radii in the two images:

DILAS mwwv_(Rgl)‘RI(})VREZW oo
FHON-CONSTANEY T

Where the first term is the ratio of radial thicknesses and the second term in the product is a tamera
magnifi¢ation term, assuming the anatomical iris has constant size.

—

NOTE 2 | The log of false negative identification rate is approximately linear with DILATIONACONSTANCY fd
many reqognition algorithms.

6.4.2.4 | Value range/threshold

The magimum value for DILATION_CONSTANCY shall be 100 (perfect match); and the minimum valule
should He 80.

NOTE 1 | For a typical PUPIL_IRIS_RATIO of 36, this lower limit implies that the other iris should have PUPIL
IRIS_RATIO above 20 or below 49.

NOTE 2 Based on the ratio range of 20 to 70 of Clause 6.2.7.4~the theoretical lower limit for DILATION_
CONSTANCY is 37.

6.4.3 [llumination similarity

6.4.3.1 | Description

presence (or absence) of image acquisition system illumination difference. The effect of this metric
on perfgrmance depends on the sensitivity of the segmentation or iris recognition algorithm to t
differenfe in acquisition illuminatjofintensity and wavelength of the enrolment and recognition images.
Therefore, this measure supports interoperability of iris images when enrolment and recognition deplo|
differenf camera systems.

ILLUMINATION_SIMILARITY shall measure the extent to which two iris images show evidence of t:[

<

6.5 Unified (overall)-quality score

6.5.1 [General

The qua ity metrics defined in Clause 6. 2 and Clause 6 3 can be combined to compute a single scaldr

best predlctor of performance is a product of power functlons because 1t allows for both veto power
and importance tailoring. The importance of veto power is to prevent some aspects of quality (such
as sharpness) compensating for other fatal problems e.g., highly occluded iris. Linear combination
regression functions are inappropriate because they too easily permit such incorrect compensations.
The exponents of the power functions allow for tailoring the relative importance of the metrics.

6.5.2 Computational method
An OVERALL_QUALITY score shall be computed as follows:

1. Each of the L quality metrics g; of clause 6.2 (and 6.3 if computed) shall be mapped onto [0,1] with
the following normalisation
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2 2 2
n;=q: /(qi +c;’)

where the coefficient c; should be chosen to distribute the values across the range [0,1]. This computation
should use floating point g; before integer rounding needed to store the values in the image quality
record.

2. Compute a single actionable quality score by combining the normalised quality metrics as a product
of various power functions:

L
OVERALL QUALITY= [ ;"
i=1
Where L is the number of quality metrics considered or computed.

3. The coefficients a; and c; shall be determined from nonlinear regression that maximjises the
predictive power of OVERALL_QUALITY.

NOTE The simplest case of all linear powers (a;=1 for i=1,...,L) is an optiof but it does not allow fof relative
importance tailoring.

Yy

1 Iris acquisition quality

1.1 General

Ifis acquisition quality involves the conditions required to obtain 1) satisfactory resolution and
sharpness, 2) sufficient contrast in the iris to suppdrt information extraction and template generation,
and 3) positioning of the subject’s iris in the camera’s field of view with good focus while mini;ntizing or
gliminating impairments, such as specular reflections.

This Clause defines and establishes requirements on covariates related to the design and implemntation
f the image acquisition equipment and environment.

o

n iris acquisition device is capahble of producing images of high utility as specified in thig part of
50/1EC 29794 if in addition tq conforming to the normative requirements of Clause 7, no fewer than 900
[is images out of 1000 iris.images captured by the device shall conform to the requirements ¢f Clause
.2. To the extent possible,'the images shall be representative of the expected user population.

N e NS

.2 Dedicated illumination

~1

1.2.1 Description
Hor the néay infrared illuminators, the wavelength shall be in the range of 700 to 900 nanomette.

NOTE IX SeeISO/IEC 19794-6:2011, Clause B.7.

y2s

NOTE2—CroussdeviteTecognitiomaccuracy might bemreasuredaccording totSOAEC 1979542668 Pe
Interoperability Testing.

|

ormance

NOTE 3  This partof ISO/IEC 29794 does not establish requirements on the use of visible lights during capture.

7.2.2 Units of measure

Spectral composition is specified using non-dimensional values.
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7.2.3

Computational method

The spectral composition of the illuminant shall be measured using a spectrometer whose wavelength
resolution is 10 nanometre or better and whose signal-to-noise ratio is 40dB or better over the interval
[680,920] nanometre.

7.2.4 Value range/threshold

Given a power spectrum measurement P(A) from 7.2.3, the following shall hold:

90 900

LOO P(A)dA J'BOO P(A)dA

J.680 ( ) -[700 ( )
For safety purposes, power density shall not exceed the Maximum Permissible Exposure (MPE), as
defined jn CIE S 009 / E:2002 / IEC 62471:2006.[8]
7.3 Mpdulation transfer function
7.3.1 Pescription
The MOPULATION_TRANSFER_FUNCTION (MTF) is the ratio of the image modulation to the objedt
modulaffion as a function of spatial frequency. An MTF chart represents the evolution of the contrast af
the image as a function of the spatial frequency of the object.
7.3.2 nits of measure
MTF is dimensionless.
7.3.3 Computational method
Measuring an MTF requires measuring the-contrast transfer of sinusoidal targets whose spatigl
frequengies cover the entire relevant range, which is normally several octaves of spatial frequencly
modulation in sinusoidal grey-level targets. Alternatively, square-wave targets having a range of
repetitign frequencies (line pairs permillimetre) may be used.
7.3.4 |Value range/threshold
Devices(shall be able to déliver images that result in a measured MTF with a modulation of more thap
50% at 2lp/mm using appropriate targets.
If squarg wave (linépair) targets are used, corresponding maximum attenuation limitis (4/m) x 0,5 which
is 2 dec]bels less attenuation, since the ratio of the square wave amplitude to that of its fundamental
Fourier compgnent (sine wave) amplitude is -20 log10 (mt/4) = 2 dB. This relationship can be used tp
model the-difference between contrast values for square wave vs. sinusoidal targets only if the MTJF
responseofthe third and higher harmonics is negligible
NOTE High frequency information content (greater than 2lp/mm) is useful in calculating quality elements
but MTF requirement for high frequency information content are not specified in this standard.

7.4 Spatial sampling rate

7.4.1

Description

SPATIAL_SAMPLING_RATE shall be a measurement of the number of picture elements (pixels) per unit
distance in the object plane or per unit angle in the imaging system.

18
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7.4.2 Units of measure

SPATIAL_SAMPLING_RATE shall be measured in pixels per millimetre.

7.4.3 Computational method

SPATIAL_SAMPLING_RATE shall be measured as the number of pixels per unit distance (millimetre) in

the object plane.

Ly L

44 LS | Lol 1 1.1
e T 3 vdlutc 14diigc/uircsnviu

—]

he digital image that is captured from the iris shall have SPATIAL_SAMPLING_RATE equal tq
5,7 pixels per millimetre.

=

=z

OTE1 Using the reported range of human iris radius from 5,1 to 6,5 millimetre [15], and’to accomm
opulation with the smallestiris size (i.e. 5,1 millimetre radius), the minimum iris radius 'of80 pixels cor
h a minimum sampling rate of 80/5,1 = 15,7 pixels/millimeter.

o

.5 Optical distortion

|

ny effect of optical distortion including spherical aberration, chrématic aberration, astigmat
oma that an iris image may exhibit should be such that they cdause no significant worsening
erformance for the designed configuration.

= o o

7.6 Pixel aspect ratio

1.6.1 Description
HIXEL_ASPECT_RATIO is the ratio between width and height of a rectangular pixel.

The imaging device shall produce a square pixel, i.e., rectangular with an aspect ratio of 1:1.

1.6.2 Units of measure

HIXEL_ASPECT _RATIO is dimensionless.

71.6.3 Computational method

—_—

IXEL_ASPECT_RATIO-shall be measured as the ratio of the linear spatial extent of N pixels
he horizontal direction to that of N pixels in the vertical direction. The value of N should be as
fossible to minimize measurement error.

—

~1

.6.4 Value range/threshold
HIXEL YASPECT_RATIO shall be between 0,99 and 1,01.

at least

bdate the
responds

ism and
of error

taken in
large as

7.7 Sensor signal-to-noise ratio

7.7.1 Description

The sensitivity of a camera is the minimum discernible signal that can be detected and is ultimately

limited by the sensor noise e.g., read noise, photon noise and device driver related artefacts.

7.7.2 Units of measure

SENSOR_SIGNAL _TO_NOISE_RATIO shall be measured in decibels.

© ISO/IEC 2015 - All rights reserved
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7.7.3 Computational method

Sensor noise should be estimated by imaging a uniform test target or an integrating sphere that provides

uniform

image intensity. The test target shall have a modulation depth and a base albedo similar to the

iris. Typical iris albedo is 12% to 15%. The signal_to_noise_ratio in decibels (dB) should be calculated as
20log(p/o) dB, where p is sample mean intensity values and o is sample standard deviation of intensity
values. p and o shall be calculated for a local region spanning at least 16 x 16 pixels.

NOTE

Non-uniformity in the measured image region will tend to underestimate the signal to noise ratio.

7.7.4
SENSOR|
NOTE

RATIO gt
of quanti

8 Irig

8.1 Bi
The iris

Each qu
5-byte (

The firs

The secq
computg
is 257 o1
computg

The four
for the 1
defined

This ISO
Internat

Quality

Value range/threshold
| SIGNAL_TO_NOISE_RATIO in the ocular region shall be larger or equal to 36 dB.
See Table 6 of Mobile ID Best Practice.[4] Mobile ID Best Practices suggest SENSOR_SIGNAL/TO_NOISH_

eater than 36dB. 36 dB was derived under the simplifying assumption that image noise eonsists mainly
zation noise and that only 6 out of 8 bits are used (= 6x 6dB = 36dB).

image quality data record

nary encoding

image quality binary record shall contain data values in theférmat shown in Table 1.

hlity score of the metrics specified in Clause 6.2, 6.3 and 6.5, if computed, shall be encoded inf
uality Block as specified in ISO/IEC 19794-1:2011 andPart 1 of ISO/IEC 29794.

byte of a 5-byte Quality Block shall contain the quality score.

nd and third bytes shall contain the CBEFF.bigmetric organization whose algorithm was used t|
the quality score. CBEFF biometric organization identifier for the ISO/IEC]TC 1 SC 37-Biometrig
0101ygx and shall be used if and only iflan SC 37 approved reference implementation is used tp
the quality scores of the standard guality metrics described in Clause 6.2, 6.3 and 6.5.

wn O

oW

th and fifth bytes shall contain the' numeric identifier of the quality metric which was compute
epresentation image. The identifiers for the standard iris image quality metrics are 1 to 15 as
n Table 2.

[EC]JTC 1 SC 37-Biometrics CBEFF biometric organization identifier is 257 and is registered by
ional Biometrics aud,ldentification Association (IBIA).

score of 255 (EFygy) indicates that an attempt to calculate a quality score failed.

Table 1 — Iris image quality data record structure

Byte|Name Length | Valid values Description + Notes

Record
Length

0 Number 1 byte [0 to 255 This field is followed by the number of
of Quality 5-byte Quality Blocks reflected by its
Blocks value.

A value of zero (0) means that no attempt
was made to assign a quality score. In this
case, no Quality Blocks are present.
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defined in Table 2.

Table 1 (continued)
Byte|Name Length | Valid values Description + Notes
#
5-byte 1 Quality 1 byte |0 to100, Quality score of the metric identified by
Quality score 255 the Quality Algorithm Identifier (QAID) in
Block(s) [0 bytes 4 and 5 of this Quality Block.
to15] If quality score is equal to 255 (FFhex), an
attempt to calculate a quality score has
See Table 2 for valid values of staxldard
quality metrics.
2-3 | Quality 2 bytes |0 to 65535 This field shall contain the‘identiffier of
Algorithm . the vendor whose algorithm was Yised to
Vendor i2f5Q7A(IODl?slgg‘z() :efeilnf aOrrlléy compute the quality'score. Quality algo-
Identifier 14 and an SC ‘év7 approved rithm vendor identifier shall be rdgistered
reference im lemglr)ltation is with IBIA op-othér approved registration
P .. |authority/as-a'CBEFF biometric orjganiza-
used to compute the quality |, . . d ith CBEFF dor ID
re of standard quality tion in aceordance wit vehdor
frfgtrics defined in Table 2 registry procedures in ISO/IEC 19785-2.
HADICL- A yalue of all zeros shall indicate fhat the
value for this field is unreported.
SC37 vendor ID is 257 or 0101ygx[and
shall be used if and only if an SC 3f7
approved reference implementatipn is
used to compute the quality scorgs for
standard quality metrics describgd in
Clause 6.2, 6.3 and 6.5. The Quality Algo-
rithm Identifiers (QAID) of the stgndard
quality metrics are identified in Thble 2.
4-5 |Quality 2 bytes|1to65535 The quality algorithm identifier shall be
Algorithm o encoded in two bytes. A value of alll zeros
Identifier 1 o §tandarq s is not permitted.
(QAID) image quality metrics

If encoding standard quality metrjics
using the computation methods dpfined
Clause 6.2, 6.3, or 6.5 quality metric iden-
tifiers defined in Table 2 shall be yised.

Standard quality metrics are desdribed in
Clause 6.2, 6.3 and 6.5 and their quality
algorithm identifiers are identifie(d in
Table 2.
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Table 2 — Quality metric identifier

Quality Quality Length |Valid values |[Accept- Governing section + Description +
metric . able Notes
metric range
Identifier for high
(to be utility
used for
QAID in
Table 1)
1 CVCI a}} l.iua}lty 1 IlJ_y tC C tU 103, 255 All UVvel a“ qua}lt_y oLUI'T D}lq}l CA}JI CToOo
score the predicted recognition performance
of a representation. A quality score-shall
be encoded in one byte as an unsigned
integer. Allowed values are 0 to200 with
higher values indicating better quality.
See Clause 6.5.
2 Usable iris area 1 byte 0to 100, 255 [70to 100 [6.2.1
3 Iris-sclera con- 1 byte 0to 100, 255 [5to 100 6.2.2
trast
Iris-pupil contrast |1 byte 0to 100, 255 |30to 100 |6.2.3
5 Pupil boundary 1 byte 0to 100, 255 6.2.4
circularity
6 Grey scale utilisa- |1 byte 0to 20,255 |[6t020 ©.2°5
tion
Iris radius 1 byte 0 to 254, 255 |80 to,253 [6.2.6
Pupil to iris ratio |1 byte 0to 100,255 |20¢p 70 |6.2.7
Iris pupil concen- |1 byte 0to 100, 255¢190 to 100 |6.2.
tricity
10 Margin adequacy |1 byte 0to 100,255 [80to 100 [6.2.9
11 Sharpness 1 byte 00100, 255 6.2.10
12 Frontal gaze - 1 byte 0-to 100, 255 6.3.1
elevation
13 Frontal gaze - 1 byite 0 to 100, 255 6.3.2
azimuth
14 Motion blur 1 byte 0to 100, 255 6.3.3
15 Enumeratedflag |1 byte Oto3 1 6.2.1.4
for presenee ot Value Meaning
anomalies
0 No attempt to detect artifice
or not encoded
1 None present
2 Artafact nrocaent
2 Artefactpresent

3 Disease

8.2 XML encoding

FHEFHE A HFEE A HFE START COPY TO SCHEMA ######4######F4####H
<xs:simpleType name="QualityScoreType”>
<xs:restriction base="xs:unsignedByte”>
<xs:maxInclusive value="100"/>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="RegistryIDType”>
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