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Release Notes

> The appendices in this document contain a complete set of results for each SDK tested in the IREX trial. This
information is expected to be of most use to the IREX algorithm providers.

> Much of the tabulated content in this report was produced automatically. This involved the use of scripting
tools to generate directly typesettable IXTEX content. This improves timeliness, flexibility and maintainability, and
reduces transcription errors.

> Readers are asked to direct any correspondence to IREX AT NIST DOT GOV.

Disclaimer

Specific hardware and software products identified in this report were used in order to perform the evaluations described
in this document. In no case does identification of any commercial product, trade name, or vendor, imply recommen-
dation or endorsement by the National Institute of Standards and Technology, nor does it imply that the products and
equipment identified are necessarily the best available for the purpose.

Errata

As of June 24, 2009 there are no errata.

A =SAGEM | B=COGENT | C=CROSSMATCH | D =CAMBRIDGE | E=11 21 = PRIMARY
F=RETICA | G=1G H = HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY | 2= SECONDARY
KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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Compiled Results for Implementation Al

On June 25, 2009, NIST invited the IREX participants to submit a description of the SDKs submitted for the IREX effort.
The intent was to allow providers to describe and contrast the feature sets, optimization, operational suitability and
availability of the primary and secondary SDKs. NIST indicated that any submitted text would appear verbatim (with
typesettingt) in draft and final versions of the IREX report and that it would be attributed to the organization. This was
optional and NIST put no constraints on the content beyond a 600 word limit, and a statement that anything labelled as
confidential or proprietary would be omitted.

The provider of SDK Al, Sagem, submitted the following to NIST - we are unable to validate this information.

The two SDKs provided by Sagem for IREX are experimental coding and matching methods and algo-
rithms currently under development by Sagem R&D. They have been developed and tested on numerous
databases obtained with almost all the iris acquisition devices currently available on various types of popu-
lation and ethnicities.

After the localization of the iris area, the coding algorithm involves a set of Local Feature Jets (LF]) which
use various statistics and filters to describe the iris texture around points of interest. The LF] are spread on
the whole iris area with a fixed density, and their number can be influenced by the occlusions and pupil
dilatation. A likely measure is proceeded in order to determine if each local descriptor is indeed located or
on the iris. This step is accomplished by a statistical model and can correct errors made by the localization
algorithm. An iris template then contains a variable number of vectors describing locally the texture.

The matching algorithm measures a distance between two sets of LF] from two different irises. First,
each LF] from one set will be associated with its closest neighbor from the other set by a likelihood measure.
A global measure of similarity can then be calculated between the two sets of LF]. Additionally, the global
geometric coherence of the LF] associations is evaluated. A final distance is then calculated between the two
sets of LF] by combining the global similarity and the geometric score.

One important characteristic of this method is that since coding and matching scheme rely on local char-
acteristics to associates points, it is less sensitive to iris segmentation and can cope with less accurate iris
segmentation.

On August 17, 2009, NIST invited the IREX participants to submit a description their comments on an draft version of the
IREX report. This was intended to allow participants to assist readers in the interpretation of a large and complicated
testing effort. NIST indicated that any submitted text would appear verbatim (with typesettingt) in the final version of
the IREX report and that it would be attributed to the organization. Submission of content was optional and NIST put
no constraints on the content beyond a word limit, and a statement that anything labelled as confidential or proprietary
would be omitted.

The provider of SDK Al, Sagem, elected not to submit any information

A =SAGEM | B=COGENT | C=CROSSMATCH | D =CAMBRIDGE | E=11 21 = PRIMARY
F=RETICA | G=1G H = HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY | 2= SECONDARY
KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR




October 28, 2009

"20°0 Se UMOYS a1e Z('() Uey} 103313 AINNAD JO sanfep ) Aq PIPIATP FYSIOY Sawn YIpIm Y3 ST ‘s934q Ut “oz1s passarduod oy, ‘sarrea azis adeurr oy sniper ay jo sajdnmnu paxy are surdrew
Burddom ayy asnedaq pue satrea snipel s 9], "oner uorssarduiod ayj st ) axoym ‘) /g st [axid 1ad sj1q Jo requunu sy, * MdAs [ 2y} £q pajroda sajeurpIood xoq Surpunoq ayy Aq USALIP
are suonendwod 1y ared adewr yoea 10y sa10ds uostredurod passarduwooun ayy pue ssardwrodo+doId au) usamiaq SULISYIP SWLI A St APTs WS o) uQ “parfdde sem uorssardwoo Aue
910J3q USAd payoafar A[asyej a1am jeyy suostreduwrod spnpoxe sjord ayj 1y} suealw YN [EUORPUOD JO 3SN dU ], “SNIPeI SLIT JO S)IUN Ul aIe SUrdIeur sy ‘spiodai ¢ ANDI 1oy Afuo sarjdde smyf,
‘sonjer uotsserdwod snorrea 105 surdrewr 3urddord SUT [eJUOZLIOY pue [ed[IsA 33 U0 YN Jo duspuadep sy moys 397 3e sjo[d a3 sseqeiep sdo a3 Jo uonnred X1 a3 104 (T d[qe],

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

uib.rewx
90 S0 %0 uibrewx uibrewx
90 S0 ¥0 90 S0 ¥O0 90 S0 ¥0 90 S0 ¥0
11 1 N R I Y Y N | 0000 | I Y Y I I S Iy N B |
0002 o - 1o
200
000g e -
000¥ oo £ qo00 - €0
vo — vo
000S 90°0
- so
E
0009 0100 0E=0 S2=0 02=0 T=0 | &
800 =
10 -
000
o
o010
0008 co
G100
210 .
0006 vo
50
0000T ¥1°0
0S=2 oy =20 0200 05=0 Sy =20 or=0 GE=D
90 S0 +0 T T 1 T 1 T T 1 T T 1 T T T T 11 T T T T 11
90 S0 ¥0 90 S0 ¥0 90 S0 ¥0 90 S0 ¥O0
Awwu\mmv azIs P v113d SWY HANS

(s234g) 2215 sd0 (9)

AN TV SdO (©)

>~
b
>
=N
<z 5
=200
& @A
MU
I __m
—
xxm
2
>~
g8
m__
N6
5
=z
o M
4
)
— m
Y,
o 2
SN
=
x
5]
o 2
8 ©
RH__
B O
= @
< 5
=]~
1 =
Il
DIK
jan) £y
030
E D&
Sz O
=S
O
£z
% o
O Tz
¥
[@)en
o
z 8
2o
O =2 °
1l =
BG“AK.n
1
< —
mmD
= Z
5 e
L]
< X



October 28, 2009

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

<t
spxid 04T > + > 00T @8ue1 ayy uo are HIvd 10y per ay], 's[oxid 9T > + > 28 a3uel oy uo are 71 10y Tipex Y], ‘sPxid 987 > + = 96 aduer
3y} Uo are 4Od Joj pex ay ], ‘suiq [axrd-saxy ojur pazyuenb are pex sy ‘(23 ‘127)LNNOD + T S0f sjord a[eds 10[0d 9} MOI w0330 Y} U] ‘SIXe-T 3} Uo sajdures uoredyLaA y3im sajdures —
Jusw[oIuD syussarder sixe-fi oy Tper Jo ared UsAIS Sy 3Im SUOSLIRdWOd SUMUSS JO 92USIMDI0 Sy sjussardal [[92 Yyoes ur 10100 9y} mo1 doy a3 uf :saseqejep XTI 9013 o3 104 17 e, m
&g
<z 5
TLT 89T SOT 29T 6ST 9ST €ST OST L¥T v¥T TvT 8ET SET ZET 62T 92T €2T 0ZT LIT ¥IT TTT 80T SOT 20T €8T 08T LLT ¥LT TLT 89T SOT 29T 6ST 9ST EST OST L¥T vl TYT 8ET SET ZET 6ZT 92T £2TOZT LTT ¥TT TTT 80T SOT 20T 66 96 M O O
NN S S I N S I S N S S N S | ° ) S S S S S N v | m m (=9
[ ] 201 T o AU
- sor ] Ce [T~
L1220 - [ sor —Mw
- R4a -1 — 1T
T . . - - vt > Z
- L 0 w
ot - f— ozt O
3T €2ZT . YT n e m __
921 — - ozt Z Ne}
vz ezt b - ezt T —
. - zet U A
zet . - set m Z
et . - st =g
g N [ o g
wr ] Hmm - w
Ve w — f— osT — N K
1wt — - est 1l (95)
>
ost - [~ ost SN M
it - f— 6ST
£ST re i L zor H
95T m - sot [l
. 65T . - gor Q m
2t 1 - m @]
st ° n e M T
" . w2 . - ur =
— [~ €8T = 7
h7As — f— 98T A = D
T T T T T T T T T T T T T T LN S S S S S B S Y LI O S S S S S B S S S B S s S s e CmN
nie
(%3 ‘T3 )1NNOD + [ So[ HLvd (3) (%3 ‘T )1NNOD + 1 80[ SdO (p) Al
—
TLT 89T SOT 29T 6ST 9ST EST OST L¥T vpT T¥T BET SET Z€T 62T 92T €2T 0ZT LTT +IT TTT 80T SOT 20T 30 /S S M €8T 0BT LLT ¥LT TLT 89T S9T 29T 6GT 9T £ST OST LbT b¥T T+T BET SET ZET 62T 92T €21 02T LTT ¥TT TTTBOT SOT 20T 66 96
Yo B Fo oy N T Y A m 1 w
] EENET 'Emnm - ] - 9209
’ e ] [ Sz¢
] L oo
1m . . i = 2%
70 — - 66 - - it Q @]
70 0 0~ a
— . - zot - - vt (@) s} zZ
- - sor - | [ ] m
. = B | | - ozt
] S e B o=
i Lo - Lo
70 70 _ L o B B = o
— f— €T
i i ] [ o z g
HooX
— - ezt . . - et (@) S
- - ozt — - wr [ONV) M
i . - L v] ﬂ s
: A - . . - I
i 0 ] . e B - mﬂ m O M
i H L e ] L o It
a - ot _ [ st S <
i 1 L ] L 2o & U
0 7 I M2 ] o mnu = Z
30 - - est b [ setT Bo=
- L ot . | o by
- - o ] C o < =
1 [~ sor - . I osr
n LI . ETT . L ocer T T T T T T T T T T T T T T T T T T T T T T T T T T T TT
MANA HLvVE (9) MANA 301 (q) ANNA SdO ()



October 28, 2009

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

06°0 880 980 ¥8°0

ploysaiy L

28’0 080 8.0 920 i ZA]

[FA0] 020

890

990

¥9°0

2c9'0

090

860

-uorssardwod
PpUE “4eurIo] “Josejep UOHRIHLIDA PUB JUSWI[OIUD JO SUOTJEUIqUIOD SNOLIRA 10 "PIOYSIY} U0 NG Jo Aouspuadsp ayj 1y uoneyuawa[dwr 10 :¢ 9[qerL.

889/G9€'GHZ T
PES'G6T 99T
9L2'050'62S
0S59‘ThC‘ShT’T
PES'G6T 99T
9L2'050'62S
969'€0€'S¥Z T
FEG'G6T799C
GG6°69L°GLE
758'L86°29T'1
€G9/LTL 62S
G65'607ZHT T
S$0°590°99¢2

suosTtaedwo) ‘ump

00 E00OEEOERE

s (esaan 90TA pue)
s (esasn 90TA pue)

s passaadwodun
- passaadwodun
s passaadwooun
- passaadwodun
s passaadwooun
- passaadwodun
s passaadwooun
- passaadwodun

passaadwooun
passaadwooun

s passaadwooun
- passaadwodun
s passaadwooun

13TIOA
13TISA
13TIOA
13TI8A
13TIOA
13TI8A
13TIOA
13TI8A
13TIOA
13TISA
13TIOA
13TISA
13TIOA

*s93Aq
s s934q
*s93Aq
s s934q
*s93hq
*s934q
*s93hq
- s93Aq

000¢
000¢
000¢
000¢
000¢
000¢
000¢
000¢

3® 000C 94dd4r
3® 000¢ Sddr
3 000C 94dd4r
3® 000¢ Sddr
3 000¢ 94dd4r
3® 000¢ Sddr
3® 000C 94dd4r
3e 000C Sddr
* passaadwooun
s passaadwodun
s passaadwooun
s passaadwodun
s passaadwooun

9T
9T

a0I
Sdo
HIvVd
d01
Sdo
HIvVd
a0I
Sdo
HIvVd
d01
HIvVd
a01
Sdo

1 Toaum
1 Toaum
1 Toaum
1 ToIum
1 Toaum
1 Toaum
1 Toaum
:Toxug
1 Toaum
1 Toxug
1 Toaum
:Toxug
1 Toaum

EE0E0OEO0COEEOEDO

€0-91 ¥0-81 G0—9l 90-81 £0-8} 80—9|

c0—31

sley yole esied

21 = PRIMARY
2 = SECONDARY
KIND 16 = CONCENTRIC POLAR

L1

J = NEUROTECHNOLOGY

CROP+MASK

E

CAMBRIDGE

IRITECH
KIND 7

D
1=

CROSSMATCH
= HONEYWELL
KIND 3 = CROP

C=
H

B = COGENT
G =1LG

KIND 1 = RAW 640x480

A = SAGEM
F = RETICA



October 28, 2009

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

“proysary) e 3urxy Jo 19939 3y} moys 03 pue sadors
Laa aredwoo 03 A[peogmoads ‘spoagge Sunyojpus moys 03 papuajur are sjord ayy asnedaq paroudr are g1d 91 ae[duwre) e sonpoixd 0} sainre] ‘uonerado
aaneu o3 Ajdde synsar [y ‘sadueyd aseqejep 9y} UaYM YN Ul d3Ueyd € 9)edIpUl SYUI] [EDIIIDA-UON PIOYSSIY} paxy e ayj 03 Surpuodsariod syurod
urof saurp ay [, sadewr [ ANIM ‘SA T ANDI passaidwooun yjim are suostredwod [y 'saseqejep X1 991y} U0 Ty uorjejuswadwr J0J 9AmMd 13d :F 9[qeL,

dN-
¢0-35 ¢0-97 €0-99 €0-97 ¥0-95 091 S0-99 S0-91

| | | | | | | |
1680 180

8v8'0
128’0

080

T
¥00°0

€8L°0 9.0

/ -

N,
1680

S00°0

,00°0 9000

AN

6000

L1 I

._”mmw/
08O

T
1100

SS9|SSO| T) 'SA SS3[SSO| T HLvd —— gmv/ 90 R
SS9|SSO| TY "SA SS9|SSO| T D —— mwS///
SS9|SSO| T "SA SS3|SSO| TH SdO

ST0°0 €T0°0

1 = PRIMARY
2 = SECONDARY

KIND 16 = CONCENTRIC POLAR

L1
] = NEUROTECHNOLOGY

CROP+MASK

E

D = CAMBRIDGE
I = IRITECH
KIND 7 =

CROSSMATCH
HONEYWELL

KIND 3 = CROP

C
H

B = COGENT
G =1LG

KIND 1 = RAW 640x480

A = SAGEM
F = RETICA



IREX IREX - INTEROPERABLE IRIS EXCHANGE October 28, 2009

(a) BATH

BATH k1 lossless vs. k7 J2K Comp 2000B
—— BATH k1 lossless vs. k3 J2K Comp 2000B
—— BATH k1 lossless vs. k1 lossless
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Table 5: DET curve for implementation Al on the BATH database for the various supported KINDS . The DET character-
istics are linked by lines joining points of equal threshold. Non-vertical links indicate a change in false acceptance when
the data KIND changes. All results apply to native operation, and the effects of FTE are included.
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Table 8: The distribution of A1 native impostor comparison scores by size of the compressed image, KIND and the compression algorithm. The right axis scale gives the corresponding

(s — p1)/4/0.5(c% + 02) for impostor score s. The three blue lines correspond, from the top, to FMR of 101=2=3:=4}. The lower grey line refers to the median score

3 on uncompressed images. These figures are computed from only 4000 comparisons so the FMR values and the tails of the impostor distribution are poorly characterized. Note that

10

obtained from comparison of uncompressed KIND 3 images. Any comparison involving a failed template is excluded. Above the boxplots are FMR values at the threshold that gives FMR
the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.
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arranged by size, KIND and the compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded.

Table 9: The distribution of the increase in A1l native impostor comparison scores between the uncompressed “parent” and the compressed image,
Note that the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.
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Compiled Results for Implementation A2

On June 25, 2009, NIST invited the IREX participants to submit a description of the SDKs submitted for the IREX effort.
The intent was to allow providers to describe and contrast the feature sets, optimization, operational suitability and
availability of the primary and secondary SDKs. NIST indicated that any submitted text would appear verbatim (with
typesettingt) in draft and final versions of the IREX report and that it would be attributed to the organization. This was
optional and NIST put no constraints on the content beyond a 600 word limit, and a statement that anything labelled as
confidential or proprietary would be omitted.

The provider of SDK A2, Sagem, submitted the following to NIST - we are unable to validate this information.

The two SDKs provided by Sagem for IREX are experimental coding and matching methods and algo-
rithms currently under development by Sagem R&D. They have been developed and tested on numerous
databases obtained with almost all the iris acquisition devices currently available on various types of popu-
lation and ethnicities.

After the localization of the iris area, the coding algorithm involves a set of Local Feature Jets (LF]) which
use various statistics and filters to describe the iris texture around points of interest. The LF] are spread on
the whole iris area with a fixed density, and their number can be influenced by the occlusions and pupil
dilatation. A likely measure is proceeded in order to determine if each local descriptor is indeed located or
on the iris. This step is accomplished by a statistical model and can correct errors made by the localization
algorithm. An iris template then contains a variable number of vectors describing locally the texture.

The matching algorithm measures a distance between two sets of LF] from two different irises. First,
each LF] from one set will be associated with its closest neighbor from the other set by a likelihood measure.
A global measure of similarity can then be calculated between the two sets of LF]. Additionally, the global
geometric coherence of the LF] associations is evaluated. A final distance is then calculated between the two
sets of LF] by combining the global similarity and the geometric score.

One important characteristic of this method is that since coding and matching scheme rely on local char-
acteristics to associates points, it is less sensitive to iris segmentation and can cope with less accurate iris
segmentation.

On August 17, 2009, NIST invited the IREX participants to submit a description their comments on an draft version of the
IREX report. This was intended to allow participants to assist readers in the interpretation of a large and complicated
testing effort. NIST indicated that any submitted text would appear verbatim (with typesettingt) in the final version of
the IREX report and that it would be attributed to the organization. Submission of content was optional and NIST put
no constraints on the content beyond a word limit, and a statement that anything labelled as confidential or proprietary
would be omitted.

The provider of SDK A2, Sagem, elected not to submit any information

18
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1 = PRIMARY
2 = SECONDARY

KIND 16 = CONCENTRIC POLAR

L1
] = NEUROTECHNOLOGY

CROP+MASK

E

D = CAMBRIDGE
I = IRITECH
KIND 7 =

CROSSMATCH
HONEYWELL

KIND 3 = CROP

C
H

B = COGENT
G =1LG

KIND 1 = RAW 640x480

A = SAGEM
F = RETICA
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(a) BATH

0.036
1

'\“6 BATH k1 lossless vs. k7 J2K Comp 20008

'b\ —— BATH k1 lossless vs. k3 J2K Comp 2000B
i 0.6\ —— BATH k1 lossless vs. k1 lossless

O'G\
073\
i 07769
16
0.654
0,594 0.p05
0.73

0.769 0.844°

0.032
1

0.028
|

0.024
1

0.805

R 0844
0 SN
0.73\ olgs
o 8\
0'8\
088

T T T T T T T T
1le-05 5e-05 le-04 5e-04 1e-03 5e-03 1le-02 5e-02

FNMR

08!

0.016 0.018 0.020
1

0.014
1

0.012
1

0.010

FMR

Table 17: DET curve for implementation A2 on the BATH database for the various supported KINDS . The DET character-
istics are linked by lines joining points of equal threshold. Non-vertical links indicate a change in false acceptance when
the data KIND changes. All results apply to native operation, and the effects of FTE are included.
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A =SAGEM | B=COGENT | C=CROSSMATCH | D =CAMBRIDGE | E=11 21 = PRIMARY
F=RETICA | G=1G H = HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY | 2= SECONDARY
KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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21 = PRIMARY
22 = SECONDARY
KIND 16 = CONCENTRIC POLAR

L1
] = NEUROTECHNOLOGY

CROP+MASK

E

D = CAMBRIDGE
I = IRITECH
KIND 7 =

CROSSMATCH
HONEYWELL
KIND 3 = CROP

C
H

B = COGENT
G =1LG

KIND 1 = RAW 640x480

A = SAGEM
F = RETICA
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B = COGENT | C = CROSSMATCH
G=1G
KIND 1 = RAW 640x480
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0.4

0.2

91095 BUINUSD

D = CAMBRIDGE | E=1L1
1= IRITECH

KIND 7 = CROP+MASK

H = HONEYWELL
KIND 3 = CROP
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J = NEUROTECHNOLOGY
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Odr'/1'008C
Odr' 240092
Odr'1'00ve
Odr'/4'002e
Odr'/1'000C
Odr' 4’0081
Odr' 210091
Odr"2'00vT
Odr' 21002t
Odr"4'000T
Odr'/1'008
Odr'eX'0009
Odr'ex'0007
Odr'eX'000€
Odr'ex008e
Odr'ex'009¢
Odr'ex00ve
Odr'ex'00ce
Odr'ex'000C
Odr ex'008T
Odr'ex'009T
Odr ex'00vT
Odr'ex00et
Odr'eX'000T
Odrex008
MZr'9T'0009
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M ex 008t
M2 eX'009T
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Merexdooct
Merexoo0t
Mered0os

(s — p1)/4/0.5(c2 + 02) for genuine score s. The boxplots only include comparison scores if the uncompressed version of the

0.001 threshold. Above the boxplots are FNMR values at FMR = 1073, The three blue lines correspond, from the top, to FMR of 10{=2—3,—4},

The lower grey line refers to the median score obtained from comparison of uncompressed KIND 3 images. Any comparison for which either template had not been generated is excluded.

Table 19: The distribution of A2 native genuine comparison scores by size of the compressed image, KIND and the compression algorithm. The images are from the OPS dataset. The

Note that the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.

right axis scale gives the corresponding value for d’

same image was matched below the FMR
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x1 = PRIMARY

2 = SECONDARY

KIND 16 = CONCENTRIC POLAR
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1.0
0.5

F=RETICA | G=1G
KIND 1 = RAW 640x480

‘ A =SAGEM | B =COGENT

0.0
-05 —

21095 auINua9 ul abueyd

D = CAMBRIDGE | E=1L1
1= IRITECH

KIND 7 = CROP+MASK

C = CROSSMATCH
H = HONEYWELL
KIND 3 = CROP

J = NEUROTECHNOLOGY

-1.0
Table 20: The distribution of the increase in A2 native genuine comparison scores between the uncompressed “parent” and the compressed image, arranged by size, KIND and the

21 = PRIMARY
2 = SECONDARY
KIND 16 = CONCENTRIC POLAR

compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded. Note that the iris record size on the horizontal axis is not evenly

spaced above 3000 bytes.
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(s — p1)/4/0.5(c% + 02) for impostor score s. The three blue lines correspond, from the top, to FMR of 101=2=3:=4} The lower grey line refers to the median score

Table 21: The distribution of A2 native impostor comparison scores by size of the compressed image, KIND and the compression algorithm. The right axis scale gives the corresponding

3 on uncompressed images. These figures are computed from only 4000 comparisons so the FMR values and the tails of the impostor distribution are poorly characterized. Note that

10

obtained from comparison of uncompressed KIND 3 images. Any comparison involving a failed template is excluded. Above the boxplots are FMR values at the threshold that gives FMR
the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.

value for d’

z1 = PRIMARY

2 = SECONDARY
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arranged by size, KIND and the compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded.

Table 22: The distribution of the increase in A2 native impostor comparison scores between the uncompressed “parent” and the compressed image,
Note that the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.
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1 = PRIMARY
2 = SECONDARY

KIND 16 = CONCENTRIC POLAR
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Table 23: Effect of pupil displacement on the genuine score distribution for A2
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A =SAGEM B = COGENT C = CROSSMATCH D = CAMBRIDGE E=11 x1 = PRIMARY
F = RETICA G =LG H = HONEYWELL I =IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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(a) iFMR using A1 dilation estimates
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(b) iFNMR using Al dilation estimates
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A =SAGEM | B=COGENT | C=CROSSMATCH | D= CAMBRIDGE | E=1L1 x1 = PRIMARY
F = RETICA G=LG H = HONEYWELL I =1IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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(c) iFMR CDF
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A = SAGEM B = COGENT C = CROSSMATCH D = CAMBRIDGE E=1L1 x1 = PRIMARY
F = RETICA G=LG H = HONEYWELL I =1IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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Compiled Results for Implementation Bl

On June 25, 2009, NIST invited the IREX participants to submit a description of the SDKs submitted for the IREX effort.
The intent was to allow providers to describe and contrast the feature sets, optimization, operational suitability and
availability of the primary and secondary SDKs. NIST indicated that any submitted text would appear verbatim (with
typesettingt) in draft and final versions of the IREX report and that it would be attributed to the organization. This was
optional and NIST put no constraints on the content beyond a 600 word limit, and a statement that anything labelled as
confidential or proprietary would be omitted.

The provider of SDK B1, Cogent Systems, elected not to submit any information

On August 17, 2009, NIST invited the IREX participants to submit a description their comments on an draft version of the
IREX report. This was intended to allow participants to assist readers in the interpretation of a large and complicated
testing effort. NIST indicated that any submitted text would appear verbatim (with typesettingt) in the final version of
the IREX report and that it would be attributed to the organization. Submission of content was optional and NIST put
no constraints on the content beyond a word limit, and a statement that anything labelled as confidential or proprietary
would be omitted.

The provider of SDK B1, Cogent Systems, submitted the following to NIST - we make no comment on this information.

When kind 16 instances are involved, the matching performance of Cogent’s IREX SDK is affected by a
data decoding error. This is discussed in the following comments.

1. The error occurred during the process of decoding kind 48 format data. The decoding was not part of
the feature extraction algorithms or matching algorithms.

During IREX testing, iris matching was performed on proprietary templates which were generated from
iris data in different formats. In the case when iris data was provided in kind 16 format (unsegmented
polar), the NIST test harness converted kind 16 data to kind 48 data (reconstructed rectilinear image).
Cogent’s template generator took the kind 48 data as input, decoded it get raw image, and performed
feature extraction on raw image to produce the proprietary template that would be used for matching.

2. Matching accuracy was affected when one or both templates were generated from kind 16 / kind 48
data.

This includes the following:

e Results reported in Figure 26 (page 70)

e Results listed under K16 in Table 9 (page 64)
e Results listed under K16 in Table 10 (page 65)
e Results listed under K16 in Table 11 (page 66)
e Results listed under K16 in Table 14 (page 79)

3. Results on kind 1 (K1), kind 3 (K3), and kind 7 (K7) data were not affected.

4. The kind 16 records generated by Cogent’s SDK were not affected.

34

A =SAGEM | B=COGENT | C=CROSSMATCH | D =CAMBRIDGE | E=11 21 = PRIMARY
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October 28, 2009

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

"20°0 Se UMOYS a1e Z('() Uey} 103313 AINNAD JO sanfep ) Aq PIPIATP FYSIOY Sawn YIpIm Y3 ST ‘s934q Ut “oz1s passarduod oy, ‘sarrea azis adeurr oy sniper ay jo sajdnmnu paxy are surdrew
Burddom ayy asnedaq pue satrea snipel s 9], "oner uorssarduiod ayj st ) axoym ‘) /g st [axid 1ad sj1q Jo requunu sy, * MdAs [ 2y} £q pajroda sajeurpIood xoq Surpunoq ayy Aq USALIP
are suonendwod 1y ared adewr yoea 10y sa10ds uostredurod passarduwooun ayy pue ssardwrodo+doId au) usamiaq SULISYIP SWLI A St APTs WS o) uQ “parfdde sem uorssardwoo Aue
910J9q USAd pajoafar A[asyej a1am jeyy suostreduwrod spnpoxe sjord ayj 1y} sueaw YN [EUORPUOD JO 3SN dU ], “SNIPeI SLIT JO S)IUN Ul aIe surdIeur sy, spiodai ¢ ANDI 1oy ATuo sarjdde sy,
‘sonjer uorssardwod snotrea 105 surdrew Sutddod SHT [eJUOZLIOY PUE [edNI9A U3 U0 AN jo duapuadap ayy moys Jof 3e sjo[d a3 aseqejep sdo ayj jo uonnted Xau1 9y 10 :9g J[qe],

uib.rewx

90 S0 V0

90 S0 0 uibrewx uibrewx

90 S0 ¥0

90 S0 ¥0

90 S0 ¥0 90 S0 ¥0

0002

000€

000¥

0005

T0

2o

€0

vo

0000 L

S000

— T0

— 20

— €0

50 o
< <
z = = = = z
0009 & oo 0€=2 G2=0 0z=2 GT=2 &
=] =]
0sT To 0 -
0002
20 z0 —
0008 £0 €0
ST0°0
00z
0006 14Y 0
0 50
0000T
y 0S=0 Gy =0 o =0 GE=D
90 §0 %0 o 000 T T T T T T T T T 1
90 S0 vO0 90 S0 v0 90 S0 ¥O0 90 S0 ¥O0
Awwimv 9IS P v113d SN HIANS

(sa34g) 2215 54O (3)

ANNA 1g SdO (9)

35

>~
b
>
=N
<z 5
=200
& @A
MU
I __m
—
xxm
2
>~
g8
m__
N6
5
=z
o M
4
)
— m
Y,
o 2
SN
=
x
m
o 2
8 ©
RH__
B O
= @
< 5
=]~
1 =
Il
DIK
jan) £y
030
E D&
Sz O
=S
O
£z
% o
O Tz
¥
[@)en
o
z 8
2o
O =2 °
1l =
BGMRn
1
< —
mmD
= Z
5 e
L]
< X



October 28, 2009

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

\O
(99]
spxid 04T > + > 00T @8ue1 ayy uo are HIvd 10y per ay], 's[oxid 9T > + > 28 a3uel oy uo are 71 10y Tipex Y], ‘sPxid 987 > + = 96 aduer
3y} Uo are 4Od Joj mpex ay ], ‘suiq [axrd-aaxy ojur pazyuenb are per ay [, (2 ‘127)LNNOD + T S0f sjord a[eds 10[0d 9y} MOI W0330q Y} U] ‘SIXe-T 3} U0 sajdures uoredyLaA y3im sajdures —
>
Jusw[oIud spussaxdar stxe-f sy, ‘Tpel o red usa1S sy Y3m suosTIedwod SUmuss Jo 3USINdO0 JY3 SpuRsaIdal [[20 Yoes Ul 1000 ay3 mox do3 3 Uf :saseqeiep XJ¥I 99143 343 104 /7 S[qe], 2
>
& QOH
<z 5
TLT 89T S9T 29T 6ST 9ST €ST OST L¥T ¥¥T TYT 8ET SET ZET 62T 92T €21 0ZT LIT ¥IT TTT 80T SOT 20T €8T 08T LLT¥LT TLTBIT SOT 29T 6ST 9ST ESTOST LYT v¥T THT 8ET SET ZET 62T 92T €T OZT LTI ¥TT TTTBOT SOT 20T 66 96 M O O
I N N T T T T T N N M T T N B B ° T T T T TN T T 0 O A = K (=
. 201 1 - o AU
- sor B Ce e
. b r [
° | o i s e
oo o - I sot 8. m
4 - e
| " ] C o - Z
] L e 09
] L o oY
3T €2ZT . YT 1 e m __
9z1 - = 9zt N O
- - ezt = i
Yz 6zt _ - eer (SN~
zet . - set m Z
et . - st =g
e st € i = -t m M
| T ] [ - B
e I - - L ost = Z oy
L . - est [LITI)
— o0sT v - = 9sT o— m
* |- est b 7 ot i
- - 2o Y
- ost m - sot =%
o
o e 4 I sor Q &
- zot - - o m @)
bt ] C g5
- - — = ut
v - ot e . - st M [l
L ] L o S
T T T T T T T T T T T T T T T T T T T LN S S S S S B S Y LI O S S S S S B S S S B S s S s e P__p m m
(%Y ‘Ty)LNNOD + 1 8o HLvVd (3) (%Y ‘T7)LNNOD + 1 801 4D1 (3) (%Y ‘Ty)LNNOD + 1 801 SdO (p) P
TLT 89T SOT 29T 6ST 9ST EST OST L¥T vpT T¥T BET SET Z€T 62T 92T €2T 0ZT LTT +IT TTT 80T SOT 20T 30 /S S M €8T 0BT LLT ¥LT TLT 89T S9T 29T 6GT 9T £ST OST LbT b¥T T+T BET SET ZET 62T 92T €21 02T LTT ¥TT TTTBOT SOT 20T 66 96
Yo T T T T N Y N S B oo T T T T N T T O A m H W
. N N - e . 'm - ] C o E @&
- - ot B I o Sz O
— = 2ot M
- L B B | I ot - s ] Co = H I
] 'S e 1 oL o £Zo
, - oo 20 N e — - & O n
o | . - — . Lo . - vit (S Z
— - sor = - o ] m
. . ozt ] L o | | - o 0T
- ezt - - eer
- . -
] sl | 1 o ]
o . 621 70 - a0 i — zetr [ %
i [ . - ] Lo Z 3
- - ser - szt - - ser Q MUv“
- . I eer - o ] N NH w n.bu &
n - e -t n - wr non W
0 - . ._l Wi yo n e o i I ost m O <
| - — - set i . L ot ~
- . . - ost n e = - ost — |
i . - - wt . - est M < —
= vt — - 2ot m U n
! oot . - - - sot Qo
N - e mE u e I - °Ez
. - zot n L ot — - ot [
i - ]
— |- sot - - zot _ L eor
. - 1 — — sor - — 98T
" T T T T T T T T T T T T T T T T T T T T T T T T . L car T LI I B N B N B RN B BN B B BN BN B B N B B B B BN B BN B BN B R N
MANA HLvVE (9) MANA 301 (q) ANNA SdO ()



October 28, 2009

37

“uorssardurod

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

pue ‘JeurIoj ‘}osejep UOTedLIdA PUE JUSWI[OIUS JO SUOTIRUIUIOD SNOLIBA I0J “PIOYSIIY} U0 YN Jo Aouapuadep oy ‘1g uonejuswa[dwr 104 87 d[qe], z

<
€0«
L
230
ploysaiyL 2@ e
(SR
nn g
G66 066 G86 086 G.6 0.6 G96 096 GG6 056 S¥6 0ov6 GE6 0€6 Gc6 0c6 Sl16 016 S06 006 79 m
| | | | | | | J J J | ] | | | | | | J J ‘@
816012 LbZ'T B \\\\\\ - mm
09L760£°99Z7 M -~ S 30
879°07L°625 @ !
€89/59€’L7Z’T M z3
09L°60£°992 W 5o
8v9‘ovL‘62S O \ \ N & Z
€89/59€‘L¥2’T O 7 e L P C ™

09L'60£‘997 W \ S &

00z‘1e6‘sLE O =
09T°898759T‘T M ] A
899/0vL'625 \ L o FAMA

€89°69e‘L¥Z’T W S ~ — N

09L’60€‘99Z m \\\ P — ® A
suostaedwo) ‘umy \ \\\\\ % m m
\\\ ~ T Ml

=]
-n = HEIN
\ \ & S m g

—_ 7]

g/ s <2

\&\\ ~ S m o~

>
\ E BV
=4 E @&
N [} Iz O
\& = = L n_a W wm __
= 2 ce9
\ ‘pessaxdwooun T3 DI :JTISA °"S23AQ 000Z I® 0002 9IAL 9T FOI :ToIud M n_ﬂ n_ﬁ_“ Z
‘pessexdwooun T3 Sd0 :JITISA "S93Aq 000Z 3B 000Z DIAL 9T S4O :ToIud M 0T =
\ ‘pessaxdwooun T3 HIVE :JTISA °S23AQ 000Z 3® 0002 9IAL L3 HIVE :ToIud M@

\\ \ ‘pessaadwooun T3 ADI :JITISA  S93AQ 000Z 2I® 000 9IAL LM FTDI :Toxud W nl_u.. o
§ - ‘possaxdwodun T3 S0 :JITISA °"S93AQ 000z 3I® 000C DAL LY SO :Toxud M _0 m Nw
\\ ‘pesssxdwooun T HIVE :JTISA °$93Aq 0002 3I° 000¢ HIAAL €% HIVE :Toxud O @ @ X
\\ ‘pessaxdwooun T3 FOI :ITISA °S23AQ 000Z I® 0002 9IAL €3 FOI :ToIud MO 30%
\\ ‘pesseoxdwooun T} Sd0 :JTILBA °"S°3AQ 000Z I® 0002 9IIL €% SdO :ToIuE M O e
*(esxsn 20TA pue) passazdwodun TY SJO :JFTISA *passaadwooun T3 HIVE :Toxud O o AWn
X\ *(esxsn 20TA pue) passaxdwooun TY SJO :JITISA spassaxdwodun 1Y HFOI :T1oaud WM nlw.. @ O ~
\\ ‘passaadwooun T HIVE :JITISA ‘peossaxdwooun T3 HIVE :Toxud @ | I
\ spassaxdwodun 1Y FADI $JITISA ‘passaadwooun T} HEII :Toaud W w S o<
*passaadwooun Ty SJ0 :JITISA *passaxdwooun T3 SO0 :Toxuxd W mnu m m
5 e

L]

<



October 28, 2009

IREX - INTEROPERABLE IRIS EXCHANGE

IREX

“proysary) e 3urxy Jo 19939 3y} moys 03 pue sadors
Laa aredwoo 03 A[peogmoads ‘spoagge Sunyojpus moys 03 papuajur are sjord ayy asnedaq paroudr are g1d 91 ae[duwre) e sonpoixd 0} sainre] ‘uonerado
aaneu o3 Ajdde synsar [y ‘sadueyd aseqejep 9y} USYM YN Ul d3Ueyd € 9)edIpUul SYUI] [EDIIIDA-UON PIOYSSIY} paxy e ayj 03 Surpuodsariod syurod
urof saur] oYy [ sadewl [ ANIY 'sA T ANDI passardwooun yjm are suosiredwod [y “saseqejep XTAI 9913 U0 [g uonejudwa[duwr 10§ 3AIND 14d 67 d[qel,

dN4
20-°5 c0-91 £0-95 €0-91 0-95 v0-91 G0-99 G0-9T
| | | | | | | | o
166 - W
®
=)
€86 =]
o
=}
W
a
16 o
- S
296 096 W
56
L¥6
16 B
- ©
o
£ €86 B %
o
mn
n z
ﬁ/ m
A o
716 o
- o
o
/ o
o
N/ / :
e
l—
/ o
[ o
/ o
- O
®
| ©
SS9|SSO| T "SA SS9|SSO| T HIVE —— i W
SS9ISSO| TY "SA SS9|SSO| TY )| —— - 2
SS9ISSO| TY "SA SS9ISSO| TY SdO .

38

1 = PRIMARY
2 = SECONDARY

KIND 16 = CONCENTRIC POLAR

L1
] = NEUROTECHNOLOGY

CROP+MASK

E

D = CAMBRIDGE
I = IRITECH
KIND 7 =

CROSSMATCH
HONEYWELL

KIND 3 = CROP

C
H

B = COGENT
G =1LG

KIND 1 = RAW 640x480

A = SAGEM
F = RETICA



IREX IREX - INTEROPERABLE IRIS EXCHANGE October 28, 2009

(a) BATH

\949 BATH K1 lossless vs. k7 J2K Comp 2000B
. \ —— BATH k1 lossless vs. k3 J2K Comp 2000B

95\ —— BATH K1 lossless vs. k1 lossless
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Table 30: DET curve for implementation B1 on the BATH database for the various supported KINDS . The DET character-
istics are linked by lines joining points of equal threshold. Non-vertical links indicate a change in false acceptance when
the data KIND changes. All results apply to native operation, and the effects of FTE are included.
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KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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Table 33: The distribution of the increase in B1 native genuine comparison scores between the uncompressed “parent” and the compressed image, arranged by size, KIND and the

21 = PRIMARY
2 = SECONDARY
KIND 16 = CONCENTRIC POLAR

compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded. Note that the iris record size on the horizontal axis is not evenly

spaced above 3000 bytes.
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the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.
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A = SAGEM
F = RETICA

KIND 1 = RAW 640x480

B = COGENT
G =1LG

2109s Joysodw ur sbueyd

C = CROSSMATCH
H = HONEYWELL
KIND 3 = CROP

D = CAMBRIDGE | E=1L1
1= IRITECH

KIND 7 = CROP+MASK

J = NEUROTECHNOLOGY

arranged by size, KIND and the compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded.

Table 35: The distribution of the increase in B1 native impostor comparison scores between the uncompressed “parent” and the compressed image,
Note that the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.

21 = PRIMARY
2 = SECONDARY
KIND 16 = CONCENTRIC POLAR
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F = RETICA G =LG H = HONEYWELL I =IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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(a) iFMR using A1 dilation estimates
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(b) iFNMR using Al dilation estimates

N ﬁl éﬁ? I

1e-03

image false non-match rate

1le-05

= Jower 10%: dilate < 0.3596 middle 80% upper 10%: dilation > 0.5556
K1kl _UU k3k1_CU k16k1 _CU K7kl _CU
record type
48
| A =SAGEM | B=COGENT | C=CROSSMATCH | D= CAMBRIDGE | E=1L1 x1 = PRIMARY
F=RETICA | G=LG H = HONEYWELL I = IRITECH J = NEUROTECHNOLOGY | x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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(c) iFMR CDF

e
@
o
©
o
<
=}
N
o
| kiki
O k7ki1
< @ k3ki
© = kieki
T T T T T T T
1e-04 5e-04 1e-03 5e-03 1e-02 5e-02 1e-01
(d) iFNMR CDF
o _| m kiki_UU_FMR 0.01 3 ~
~ 7| @ k7k1_CU_FMR 0.01
@ k3k1_CU_FMR 0.01
@ k16k1_CU_FMR 0.01
1k1 UU ,‘
«©
o
k7k1 CU FMR 0.01
k3k1-OU-FMR-0.01
e
o
<
o
o | /
o
k16k1 C| R 0.01
<
o
L I— T T T T T
0.0 1e-04 0.001 0.01 0.1 1
image false non-match rate
49
A = SAGEM B = COGENT C = CROSSMATCH D = CAMBRIDGE E=1L1 x1 = PRIMARY
F = RETICA G=LG H = HONEYWELL I =1IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY



IREX IREX - INTEROPERABLE IRIS EXCHANGE October 28, 2009

Compiled Results for Implementation B2

On June 25, 2009, NIST invited the IREX participants to submit a description of the SDKs submitted for the IREX effort.
The intent was to allow providers to describe and contrast the feature sets, optimization, operational suitability and
availability of the primary and secondary SDKs. NIST indicated that any submitted text would appear verbatim (with
typesettingt) in draft and final versions of the IREX report and that it would be attributed to the organization. This was
optional and NIST put no constraints on the content beyond a 600 word limit, and a statement that anything labelled as
confidential or proprietary would be omitted.

The provider of SDK B2, Cogent Systems, elected not to submit any information

On August 17, 2009, NIST invited the IREX participants to submit a description their comments on an draft version of the
IREX report. This was intended to allow participants to assist readers in the interpretation of a large and complicated
testing effort. NIST indicated that any submitted text would appear verbatim (with typesettingt) in the final version of
the IREX report and that it would be attributed to the organization. Submission of content was optional and NIST put
no constraints on the content beyond a word limit, and a statement that anything labelled as confidential or proprietary
would be omitted.

The provider of SDK B2, Cogent Systems, submitted the following to NIST - we make no comment on this information.

When kind 16 instances are involved, the matching performance of Cogent’s IREX SDK is affected by a
data decoding error. This is discussed in the following comments.

1. The error occurred during the process of decoding kind 48 format data. The decoding was not part of
the feature extraction algorithms or matching algorithms.

During IREX testing, iris matching was performed on proprietary templates which were generated from
iris data in different formats. In the case when iris data was provided in kind 16 format (unsegmented
polar), the NIST test harness converted kind 16 data to kind 48 data (reconstructed rectilinear image).
Cogent’s template generator took the kind 48 data as input, decoded it get raw image, and performed
feature extraction on raw image to produce the proprietary template that would be used for matching.

2. Matching accuracy was affected when one or both templates were generated from kind 16 / kind 48
data.

This includes the following:

e Results reported in Figure 26 (page 70)

e Results listed under K16 in Table 9 (page 64)
e Results listed under K16 in Table 10 (page 65)
e Results listed under K16 in Table 11 (page 66)
e Results listed under K16 in Table 14 (page 79)

3. Results on kind 1 (K1), kind 3 (K3), and kind 7 (K7) data were not affected.

4. The kind 16 records generated by Cogent’s SDK were not affected.
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A =SAGEM | B=COGENT | C=CROSSMATCH | D =CAMBRIDGE | E=11 21 = PRIMARY
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KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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1 = PRIMARY
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(a) BATH
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Table 43: DET curve for implementation B2 on the BATH database for the various supported KINDS . The DET character-
istics are linked by lines joining points of equal threshold. Non-vertical links indicate a change in false acceptance when
the data KIND changes. All results apply to native operation, and the effects of FTE are included.
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A =SAGEM | B=COGENT | C=CROSSMATCH | D =CAMBRIDGE | E=11 21 = PRIMARY
F=RETICA | G=1G H = HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY | 2= SECONDARY
KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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KIND 1 = RAW 640x480

KIND 3 = CROP

KIND 7 = CROP+MASK

KIND 16 = CONCENTRIC POLAR

0.001 threshold. Above the boxplots are FNMR values at FMR = 1073, The three blue lines correspond, from the top, to FMR of 10{=2—3,—4},

same image was matched below the FMR

The lower grey line refers to the median score obtained from comparison of uncompressed KIND 3 images. Any comparison for which either template had not been generated is excluded.

Note that the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.
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F=RETICA | G=1G
KIND 1 = RAW 640x480
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1= IRITECH

KIND 7 = CROP+MASK

H = HONEYWELL
KIND 3 = CROP

‘ C = CROSSMATCH

J = NEUROTECHNOLOGY

-200
compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded. Note that the iris record size on the horizontal axis is not evenly

Table 46: The distribution of the increase in B2 native genuine comparison scores between the uncompressed “parent” and the compressed image, arranged by size, KIND and the

spaced above 3000 bytes.
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21 = PRIMARY
2 = SECONDARY
KIND 16 = CONCENTRIC POLAR



IREX

IREX - INTEROPERABLE IRIS EXCHANGE

October 28, 2009

0.81

— -0.12

— -1.05

1000
T00°0
1000
T00°0
1000
T00°0
1000
T00°0
1000
T00°0
1000
T00°0
0000

1000
T00°0
1000
T00°0
1000
0000
0000
0000
0000

T00°0
T00°0
0000
0000
0000
0000
0000
0000

T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
T00°0
0000
T00°0
T00°0
T00°0
T00°0
2000
2000
T00°0
2000
2000
2000
2000
2000
2000
2000
2000
T00°0
T00°0
2000
2000
T00°0
2000
2000
2000
T00°0
T00°0
2000
T000
T00°0

k3
k7
m k16

1050 —

A =SAGEM | B = COGENT
F=RETICA | G=1G
KIND 1 = RAW 640x480

1000 —

21095 Joysodw|

‘ C = CROSSMATCH

H = HONEYWELL
KIND 3 = CROP

950 —

D = CAMBRIDGE | E=1L1
1= IRITECH

KIND 7 = CROP+MASK

J = NEUROTECHNOLOGY

Odr'91%'0009
OdC'9T1'000¥
Odr'9T14'000€
Od('9T1'0082
Odr'9T14'009¢
Odr'9T1'00v2
Odr'914'002¢
Od('9T1'0002
Odr'9T4'008T
Odr'9T1'009T
Odr'9T4'00vT
Odr'9T1'00¢T
Odr'9T4'000T
Odr'9T1'008
Odr'/%'0009
Odr'1'0007
Odr'/X'000€
Odr'1'008¢
Odr'/X'009¢
Odr'X'00ve
Odr'/X'002e
Od('24'000¢
Odr'/X'008T
OdC'4'009T
Odr'X'00vT
Odr'X'00¢T
Odr'/X'000T
Odr'4'008
Odr'€X'0009
OdC'eX'000Y
Odr'€X'000€
Odr'eX'008¢
Odr'€X'009¢
Odr'eX'00ve
Odr'€X'002e
Odr'€X'0002
Odr'€X'008T
Odr'eN'009T
Odr'eN'00vT
Odr'eN'00CT
Odr'€X'000T
Odr'eN'008
M2r9T40009
N2C9TI'000Y
M2r9T4000€
ACC9TI008C
M2r9T4'009¢
A 9TI'00ve
M2r9Ti00Ce
A2C9TI'000C
NrC9TX008T
ACC'9TI009T
ML 9T 00V T
ACC9TI00CT
M2rC9TI000T
A2rr 911’008
Mer 24'0009
Aer 000y
Mer 2'000€
Mer 2’0082
Ner 21’0092
e roove
Ner 'o00ee
Mer 20002
Mer /4’0081
N2 0091
Ner o0ovT
e 2002t
Mer 4’0001
Aer 21’008
M2r-ex'0009
Aerexdooor
Ner-ex'000e
Nerex'008e
Ner-ex'009e
Aecextoore
Merexooce
Aerex'000¢
Ner-ex'008T
N eX'009T
e extoort
Aerext'00et
Nerex'000T
Aerex'008

(s — p1)/4/0.5(c% 4+ 02) for impostor score s. The three blue lines correspond, from the top, to FMR of 101=2=3:=4}. The lower grey line refers to the median score

3 on uncompressed images. These figures are computed from only 4000 comparisons so the FMR values and the tails of the impostor distribution are poorly characterized. Note that

10

obtained from comparison of uncompressed KIND 3 images. Any comparison involving a failed template is excluded. Above the boxplots are FMR values at the threshold that gives FMR
the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.

Table 47: The distribution of B2 native impostor comparison scores by size of the compressed image, KIND and the compression algorithm. The right axis scale gives the corresponding

value for d’
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2 = SECONDARY
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Odr'/X4'008
Odr'€4'0009
OdC'eX'0007
Odr'€X'000€
Od['eX'008¢
Odr'€X'009¢
Odr'eX'00ve
Odr'€X'002e
Odr'eX'000¢
Odr'€X'008T
Odr'eN'009T
Odr €X' 00vT
Odr'eN'00CT
Odr'€X'000T
Odr'eN'008
N2r9T4'0009
M2C9TI'000Y
M2rr9T4000€
AC9TAI008C
M2r9T4'009¢
AeC9TI'00ve
N2r9Td'00Ce
A2C'9TI'000C
N2 9TI008T
ACC'9TI009T
N 9T 00V T
ACC9TI00CT
M2r9TI000T
Ner 914’008
Mer 24’0009
Aer 000y
Mer 2'000€
Ner 2’0082
Mer 21'009¢
e roove
Ner 2'o00ee
Aer 0002
Mer /4’0081
N2 0091
e oot
el 2'00et
Mer 4’0001
Aer 008
M2r ex'0009
Aerexooor
Ner-ex'000e
Aerex'008e
Ner-ex'009e
AHecexroore
Nerexooce
Aerex'000e
Ner-ex'008T
N e’ 009T
Nerexoort
N ex'00ect
Nerex'000T
Aerex'008

arranged by size, KIND and the compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded.

Table 48: The distribution of the increase in B2 native impostor comparison scores between the uncompressed “parent” and the compressed image,
Note that the iris record size on the horizontal axis is not evenly spaced above 3000 bytes.
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A =SAGEM B = COGENT C = CROSSMATCH D = CAMBRIDGE E=11 x1 = PRIMARY
F = RETICA G =LG H = HONEYWELL I =IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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x1 = PRIMARY
2 = SECONDARY

KIND 16 = CONCENTRIC POLAR

L1

J = NEUROTECHNOLOGY

CROP+MASK

E

D = CAMBRIDGE
I = IRITECH
KIND 7 =

CROSSMATCH
HONEYWELL
KIND 3 = CROP

C
H

B = COGENT
G =1LG

KIND 1 = RAW 640x480

= SAGEM
F = RETICA
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(a) iFMR using A1 dilation estimates
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A = SAGEM B = COGENT C = CROSSMATCH D = CAMBRIDGE E=1L1 x1 = PRIMARY
F = RETICA G=LG H = HONEYWELL I =1IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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(c) iFMR CDF
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A = SAGEM B = COGENT C = CROSSMATCH D = CAMBRIDGE E=1L1 x1 = PRIMARY
F = RETICA G=LG H = HONEYWELL I =1IRITECH ] = NEUROTECHNOLOGY x2 = SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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Compiled Results for Implementation C1

On June 25, 2009, NIST invited the IREX participants to submit a description of the SDKs submitted for the IREX effort.
The intent was to allow providers to describe and contrast the feature sets, optimization, operational suitability and
availability of the primary and secondary SDKs. NIST indicated that any submitted text would appear verbatim (with
typesettingt) in draft and final versions of the IREX report and that it would be attributed to the organization. This was
optional and NIST put no constraints on the content beyond a 600 word limit, and a statement that anything labelled as
confidential or proprietary would be omitted.

The provider of SDK C1, Crossmatch Technologies, submitted the following to NIST - we are unable to validate this
information.

Cross Match specializes in the design, development and manufacture of high quality finger and iris imag-
ing devices, platforms and solutions.

Our iris algorithms are optimized to perform extraction and matching using images from our mobile
and handheld client devices. These devices offer speed, reduced memory (template size) requirements, and
limited on board data base size, usually less than 100,000 people. Based on our image quality and opti-
mized client performance objectives we are confident our algorithm compares favorably with other similar
solutions. The algorithm has not been optimized to process poor images or perform matching against large
databases at this time.

As a new entrant in the iris recognition field, the company has placed top priority on the performance of
its integrated hardware and software solutions. Efforts will be made to enhance performance on images from

other sources in accordance with market requirements.

On August 17, 2009, NIST invited the IREX participants to submit a description their comments on an draft version of the
IREX report. This was intended to allow participants to assist readers in the interpretation of a large and complicated
testing effort. NIST indicated that any submitted text would appear verbatim (with typesettingt) in the final version of
the IREX report and that it would be attributed to the organization. Submission of content was optional and NIST put
no constraints on the content beyond a word limit, and a statement that anything labelled as confidential or proprietary
would be omitted.

The provider of SDK C1, Crossmatch Technologies, elected not to submit any information

66

A =SAGEM | B=COGENT | C=CROSSMATCH | D =CAMBRIDGE | E=11 21 = PRIMARY
F=RETICA | G=1G H = HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY | 2= SECONDARY
KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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(a) BATH
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i 0231 024 258 BATH K1 lossless vs. k7 J2K Comp 20008
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Table 56: DET curve for implementation C1 on the BATH database for the various supported KINDS . The DET character-
istics are linked by lines joining points of equal threshold. Non-vertical links indicate a change in false acceptance when
the data KIND changes. All results apply to native operation, and the effects of FTE are included.
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(a) iFMR using A1 dilation estimates
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(b) iFNMR using Al dilation estimates
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(c) iFMR CDF
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Compiled Results for Implementation C2

On June 25, 2009, NIST invited the IREX participants to submit a description of the SDKs submitted for the IREX effort.
The intent was to allow providers to describe and contrast the feature sets, optimization, operational suitability and
availability of the primary and secondary SDKs. NIST indicated that any submitted text would appear verbatim (with
typesettingt) in draft and final versions of the IREX report and that it would be attributed to the organization. This was
optional and NIST put no constraints on the content beyond a 600 word limit, and a statement that anything labelled as
confidential or proprietary would be omitted.

The provider of SDK C2, Crossmatch Technologies, submitted the following to NIST - we are unable to validate this
information.

Cross Match specializes in the design, development and manufacture of high quality finger and iris imag-
ing devices, platforms and solutions.

Our iris algorithms are optimized to perform extraction and matching using images from our mobile
and handheld client devices. These devices offer speed, reduced memory (template size) requirements, and
limited on board data base size, usually less than 100,000 people. Based on our image quality and opti-
mized client performance objectives we are confident our algorithm compares favorably with other similar
solutions. The algorithm has not been optimized to process poor images or perform matching against large
databases at this time.

As a new entrant in the iris recognition field, the company has placed top priority on the performance of
its integrated hardware and software solutions. Efforts will be made to enhance performance on images from

other sources in accordance with market requirements.

On August 17, 2009, NIST invited the IREX participants to submit a description their comments on an draft version of the
IREX report. This was intended to allow participants to assist readers in the interpretation of a large and complicated
testing effort. NIST indicated that any submitted text would appear verbatim (with typesettingt) in the final version of
the IREX report and that it would be attributed to the organization. Submission of content was optional and NIST put
no constraints on the content beyond a word limit, and a statement that anything labelled as confidential or proprietary
would be omitted.

The provider of SDK C2, Crossmatch Technologies, elected not to submit any information
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(a) BATH
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Table 65: DET curve for implementation C2 on the BATH database for the various supported KINDS . The DET character-
istics are linked by lines joining points of equal threshold. Non-vertical links indicate a change in false acceptance when
the data KIND changes. All results apply to native operation, and the effects of FTE are included.
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Table 67: The distribution of C2 native genuine comparison scores by size of the compressed image, KIND and the compression algorithm. The images are from the OPS dataset. The
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F=RETICA | G=L1G H = HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY | 22 =SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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A =SAGEM | B=COGENT | C=CROSSMATCH | D= CAMBRIDGE | E=1L1
‘ F = RETICA | G=LG ‘ H = HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY

KIND 1 = RAW 640x480

KIND 3 = CROP

KIND 7 = CROP+MASK

Odr'2X1'0009
Odr2X'000%
Odr'2X%'000€
Odr24'008¢
Odr/X1'009¢
Odr'/X'00v2
Odr/X4'00¢e
Odr/1'0002
Odr'/1'008T
Odr'/X'009T
Odr"X'00vT
Odr'/1'002T
Odr'/4'000T
Odr'/X4'008
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M2r- 41’0009
Merrex oooy
Aerex000e
Aerex'008e
Mer-ex'009e
Merexoore
Merexooce
Aerex'000e
Mer-ex'008T
N2 ex'009T
e et oort
e exdooct
M2 exX'000T
Mer-ex 008

Table 68: The distribution of the increase in C2 native genuine comparison scores between the uncompressed “parent” and the compressed image, arranged by size, KIND and the
compression algorithm. The images are from the OPS dataset. Any comparison involving a failed template is excluded. Note that the iris record size on the horizontal axis is not evenly

spaced above 3000 bytes.
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1 = PRIMARY
2 = SECONDARY

KIND 16 = CONCENTRIC POLAR
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F=RETICA | G=LG H=HONEYWELL | I=IRITECH ] = NEUROTECHNOLOGY | 2 =SECONDARY

KIND 1 = RAW 640x480 KIND 3 = CROP KIND 7 = CROP+MASK KIND 16 = CONCENTRIC POLAR
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