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Figure 1: Threshold calibration curves for implementation I01A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.

Appendix C: Threshold Calibration Plots
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Figure 2: Threshold calibration curves for implementation I02A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 3: Threshold calibration curves for implementation NO2A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 4: Threshold calibration curves for implementation N02B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 5: Threshold calibration curves for implementation NO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 6: Threshold calibration curves for implementation NO3B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 7: Threshold calibration curves for implementation NO4A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 8: Threshold calibration curves for implementation N11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 9: Threshold calibration curves for implementation N11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 10: Threshold calibration curves for implementation N12A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 11: Threshold calibration curves for implementation N12B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 12: Threshold calibration curves for implementation N13B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 13: Threshold calibration curves for implementation PO2A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 14: Threshold calibration curves for implementation P11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 15: Threshold calibration curves for implementation P11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 16

1_eye_4000000_inc330
1_eye_4000000

1 _eye_ 1600000 2_eye 0160000 _—
1_eye_0160000 2_eye_1600000

-1.0E+00

-1.5E+00

-2.0E+00

-2.5E+00

-3.0E+00

-3.5E+00

-4.0E+00

log10 FPIR

-4.5E+00

-5.0E+00

-5.5E+00

-6.0E+00

—-6.5E+00

—-7.0E+00

15 2.0

1.000

0.500

0.200 —

FNIR

0.100

0.050

0.020 —

0.010 —

0.5 1.0 15 2.0

Threshold

Figure 16: Threshold calibration curves for implementation Q02A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 17

1_eye_4000000_inc330
1_eye_4000000

1 _eye_ 1600000 2_eye 0160000 _—
1_eye_0160000 2_eye_1600000

-1.0E+00

-1.5E+00

-2.0E+00

-2.5E+00

-3.0E+00

-3.5E+00

-4.0E+00

log10 FPIR

-4.5E+00

-5.0E+00

-5.5E+00

-6.0E+00

—-6.5E+00

-7.0E+00 T T T T T
0.4 0.6 0.8 1.0 1.2

1.000

0.500

0.200 —

FNIR

0.100

0.050

0.020 —

0.010 —

0.4 0.6 0.8 1.0 1.2

Threshold

Figure 17: Threshold calibration curves for implementation Q02B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 18: Threshold calibration curves for implementation QO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 19: Threshold calibration curves for implementation Q03B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 20: Threshold calibration curves for implementation Q04B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 21

1_eye_4000000_inc330
1_eye_4000000

1 _eye_ 1600000 2_eye 0160000 _—
1_eye_0160000 2_eye_1600000

-1.0E+00

-1.5E+00

-2.0E+00

-2.5E+00

-3.0E+00

-3.5E+00

-4.0E+00

log10 FPIR

-4.5E+00

-5.0E+00

-5.5E+00

-6.0E+00

—-6.5E+00

-7.0E+00 T T T T
0.4 0.6 0.8 1.0

1.000

0.500

0.200 —

FNIR

0.100

0.050

0.020 —

0.010 —
0.4 0.6 0.8 1.0

Threshold

Figure 21: Threshold calibration curves for implementation Q11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 22: Threshold calibration curves for implementation Q12B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 23: Threshold calibration curves for implementation Q13B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 24

1_eye_4000000_inc330
1_eye_4000000

1 _eye_ 1600000 2_eye 0160000 _—
1_eye_0160000 2_eye_1600000

-1.0E+00

-1.5E+00

-2.0E+00

-2.5E+00

-3.0E+00

-3.5E+00

-4.0E+00

log10 FPIR

-4.5E+00

-5.0E+00

-5.5E+00

-6.0E+00

g

—-6.5E+00

—7.0E+00 T T T T T
2800 3000 3200 3400 3600

FNIR

0.050

0.020 —

T T T T T
2800 3000 3200 3400 3600

Threshold

Figure 24: Threshold calibration curves for implementation RO2A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 25: Threshold calibration curves for implementation R02B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 26: Threshold calibration curves for implementation RO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 27: Threshold calibration curves for implementation RO3B executing searches for single-eye enrolled populations N' = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 28: Threshold calibration curves for implementation R04B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 29: Threshold calibration curves for implementation R11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 30: Threshold calibration curves for implementation R11B executing searches for single-eye enrolled populations N' = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 31: Threshold calibration curves for implementation R12A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 32: Threshold calibration curves for implementation S01B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 33: Threshold calibration curves for implementation S02B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 34: Threshold calibration curves for implementation SO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 35: Threshold calibration curves for implementation S04A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 36: Threshold calibration curves for implementation SO5A executing searches for single-eye enrolled populations N' = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 37: Threshold calibration curves for implementation S11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 38: Threshold calibration curves for implementation S11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 39: Threshold calibration curves for implementation S12A executing searches for single-eye enrolled populations N' = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012

IREX IIT - IRIS IDENTIFICATION

40

1_eye 4000000 _inc330
1_eye_4000000

log10 FPIR

-1.0E+00

-1.5E+00

-2.0E+00

-2.5E+00

—-3.0E+00

-3.5E+00

—-4.0E+00

—4.5E+00

—-5.0E+00

-5.5E+00

—6.0E+00

—6.5E+00

—-7.0E+00

0.500

0.200

0.100

FNIR

0.050

0.020

0.010

1_eye 1600000
1_eye 0160000

2_eye 0160000
2_eye 0160000 LR

2_eye 1600000

0.10

0.15 0.20

0.25

0.30

0.35

0.10

0.15 0.20

T
0.25

Threshold

0.30

0.35

Figure 40: Threshold calibration curves for implementation TO1A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,

and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the

hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 41: Threshold calibration curves for implementation T01B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 42: Threshold calibration curves for implementation TO2A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 43: Threshold calibration curves for implementation T02B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 44: Threshold calibration curves for implementation TO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 45: Threshold calibration curves for implementation TO3B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 46: Threshold calibration curves for implementation TO4A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 47: Threshold calibration curves for implementation T11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 48: Threshold calibration curves for implementation T11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 49: Threshold calibration curves for implementation T12B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 50: Threshold calibration curves for implementation U01A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 51: Threshold calibration curves for implementation U01B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 52: Threshold calibration curves for implementation U02A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 53: Threshold calibration curves for implementation UO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 54: Threshold calibration curves for implementation U03B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 55: Threshold calibration curves for implementation UO4A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 56: Threshold calibration curves for implementation U04B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 57: Threshold calibration curves for implementation U11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 58: Threshold calibration curves for implementation U11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 59: Threshold calibration curves for implementation U12A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 60: Threshold calibration curves for implementation U12B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 61: Threshold calibration curves for implementation VO1A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 62: Threshold calibration curves for implementation V02A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 63: Threshold calibration curves for implementation VO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 64: Threshold calibration curves for implementation VO3B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 65: Threshold calibration curves for implementation V04A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 66: Threshold calibration curves for implementation V11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 67: Threshold calibration curves for implementation V11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 68: Threshold calibration curves for implementation V12A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 69: Threshold calibration curves for implementation V12B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 70: Threshold calibration curves for implementation WO1A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 71: Threshold calibration curves for implementation WO1B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 72: Threshold calibration curves for implementation W02A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 73: Threshold calibration curves for implementation W02B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 74: Threshold calibration curves for implementation WO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 75: Threshold calibration curves for implementation W04A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 76: Threshold calibration curves for implementation WO5A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 77: Threshold calibration curves for implementation W11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 78: Threshold calibration curves for implementation W11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 79: Threshold calibration curves for implementation W12A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 80: Threshold calibration curves for implementation X02A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 81: Threshold calibration curves for implementation X03A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 82: Threshold calibration curves for implementation X04A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 83: Threshold calibration curves for implementation X11A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 84: Threshold calibration curves for implementation X11B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing
plots indicate the run is not yet complete.
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Figure 85: Threshold calibration curves for implementation YO2A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 86: Threshold calibration curves for implementation YO2B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Figure 87: Threshold calibration curves for implementation YO3A executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 88

Figure 88: Threshold calibration curves for implementation YO3B executing searches for single-eye enrolled populations N = (0.16, 1.6, 4) million,
and two-eye populations of N = (0.16, 1.6) million individuals. While the large search sets S,,;, were used used, with number of searches in the
hundreds of thousands, the number of observed scores in the far tails is small: To get reduced uncertainty more searches would be necessary. Missing

plots indicate the run is not yet complete.
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Appendix D: Effect of Population Size on DET
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Appendix E: Effect of Compression
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Figure 177: Effect of compression on accuracy for implementation NO2A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 178: Effect of compression on accuracy for implementation NO2B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 179: Effect of compression on accuracy for implementation NO3A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 180: Effect of compression on accuracy for implementation NO3B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 181: Effect of compression on accuracy for implementation NO4A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 182: Effect of compression on accuracy for implementation N11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 183: Effect of compression on accuracy for implementation N11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 184: Effect of compression on accuracy for implementation N12A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 185: Effect of compression on accuracy for implementation N12B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 186: Effect of compression on accuracy for implementation N13B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 187: Effect of compression on accuracy for implementation PO2A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 188: Effect of compression on accuracy for implementation P11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 189: Effect of compression on accuracy for implementation P11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 190: Effect of compression on accuracy for implementation Q02A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 191: Effect of compression on accuracy for implementation Q02B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 192: Effect of compression on accuracy for implementation Q03A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 193: Effect of compression on accuracy for implementation Q03B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 194: Effect of compression on accuracy for implementation Q04B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 195: Effect of compression on accuracy for implementation Q11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 196: Effect of compression on accuracy for implementation Q12B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 197: Effect of compression on accuracy for implementation Q13B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 198: Effect of compression on accuracy for implementation RO2A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 199: Effect of compression on accuracy for implementation R02B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 200: Effect of compression on accuracy for implementation RO3A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show

the effect on the score, with the FNIR value annotated at right.
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Figure 201: Effect of compression on accuracy for implementation RO3B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 202: Effect of compression on accuracy for implementation R04B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 203: Effect of compression on accuracy for implementation R11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 204: Effect of compression on accuracy for implementation R11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 205: Effect of compression on accuracy for implementation R12A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 206: Effect of compression on accuracy for implementation S01B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 207: Effect of compression on accuracy for implementation S02B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 208: Effect of compression on accuracy for implementation S03A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 209: Effect of compression on accuracy for implementation S04A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 210: Effect of compression on accuracy for implementation SO5A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 211: Effect of compression on accuracy for implementation S11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 212: Effect of compression on accuracy for implementation S11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 213: Effect of compression on accuracy for implementation S12A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 214: Effect of compression on accuracy for implementation TO1A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 215: Effect of compression on accuracy for implementation T01B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 216: Effect of compression on accuracy for implementation TO2A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 217: Effect of compression on accuracy for implementation T02B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX IIT - IRIS IDENTIFICATION 220

Mean Score ENIR log10(1 + Count)
(128
a112) 025 a0
s
- 35
& oo
@ - 0.20
& son
g - 3.0
= 07,08
I
& ooon 015 .
0508
(037505] I 0.10 [
(0.0.375]
D Enrolment Image BPP Enrolment Image BPP Enrolment Image BPP
(a) Paired CRs, mate searches
wze| | a2 |
aua| b— 0 @112 —
ain| — | %% iy — s
ooy| HECTITTH——H ooser 21 }
. Osos| —mmmm———————— % . 0809 f N
& &
2 o8| —Io——————— %O 2 (708 }
oson| —— oson| | e
os08| —— 09 0808 | ——————
oas0s) | 2 oarsost| | e
©00375) ﬁ—i:l:;}—oagz ©00375) } I —
0.0 0.1 02 03 0.30 0.31 0.32 0.33 0.34
Score Score
(b) Minimum CR, mate searches (c) Minimum CR, top nonmate
Mean Score FPIR at T = 0.2978 log10(1 + Count)
(128 I 0.328 - 0.08
l- 40
112) - 0.07
I 0.326
b I 006
a - 35
a (©91] - 0.324
o - 0.05
i
4 (08,09]
g L 0322 L 004 3.0
= ©708
g I~ 0.03
I 0.320 .
g ooor
G eoen 002 25
(0508 b 0318 '
[~ 0.01
(0.37505) 20
©00375) [ os16 F 0.00
Enrolment Image BPP Enrolment Image BPP Enrolment Image BPP

(d) Paired CRs, top nonmate

Figure 218: Effect of compression on accuracy for implementation TO3A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 219: Effect of compression on accuracy for implementation T03B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 220: Effect of compression on accuracy for implementation T04A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX IIT - IRIS IDENTIFICATION 223

Mean Score ENIR log10(1 + Count)
(128 - 0.30
(1112] - 4.0
@z
- 0.25 - 35
& oo
s
& osoa
g - 3.0
E I- 0.20
= @708
5
s
& oson L os
(05086] I 0.15
(0.37505] I 2.0
00375 LF o0 i
D Enrolment Image BPP Enrolment Image BPP Enrolment Image BPP
(a) Paired CRs, mate searches
ww| — | a2a | —— {
| e a112] t T i
ain| | iy | o
ooa| HIT————F—® ©9.1) f B
. Osos| —ImmEE————————————" o (0809 } I
& o316 &
or08| T oo } o
oson | —— 5" 007 | ———— |
©0506) =i 0508 f——— T
037505 z ©037505] | | I
(0,0375) }—1—|_|—”| 00375 | | | I {
0.0 0.1 0.2 03 0.4 0.30 0.31 0.32 0.33 0.34 0.35 0.36
Score Score
(b) Minimum CR, mate searches (c) Minimum CR, top nonmate
Mean Score FPIR at T = 0.3033 log10(1 + Count)
|- 0.336
(28 . . |- 0.07
112 - 40
| 0334 + 0.06
asn
a - 0.05 - 35
o ©91] F 0.332
o I- 0.04
0809
g ¢ ! - 3.0
5 ©7oa F 0.330 | 003
i 060.7
& .6,0. | - 25
|- 0.328 002
wses]
(0.375,05] - 0.01 L oo
I 0.326
(0,0.375) I 0.00
Enrolment Image BPP Enrolment Image BPP Enrolment Image BPP

(d) Paired CRs, top nonmate

Figure 221: Effect of compression on accuracy for implementation T11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 222: Effect of compression on accuracy for implementation T11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 223: Effect of compression on accuracy for implementation T12B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 224: Effect of compression on accuracy for implementation U01A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 225: Effect of compression on accuracy for implementation U01B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 226: Effect of compression on accuracy for implementation U02A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 227: Effect of compression on accuracy for implementation U03A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 228: Effect of compression on accuracy for implementation U03B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 229: Effect of compression on accuracy for implementation U04A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 230: Effect of compression on accuracy for implementation U04B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 231: Effect of compression on accuracy for implementation U11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 232: Effect of compression on accuracy for implementation U11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 233: Effect of compression on accuracy for implementation U12A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 234: Effect of compression on accuracy for implementation U12B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 235: Effect of compression on accuracy for implementation VO1A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 236: Effect of compression on accuracy for implementation VO2A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 237: Effect of compression on accuracy for implementation VO3A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 238: Effect of compression on accuracy for implementation VO3B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 239: Effect of compression on accuracy for implementation VO4A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 240: Effect of compression on accuracy for implementation V11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 241: Effect of compression on accuracy for implementation V11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 242: Effect of compression on accuracy for implementation V12A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 243: Effect of compression on accuracy for implementation V12B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 244: Effect of compression on accuracy for implementation WO1A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 245: Effect of compression on accuracy for implementation W01B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 246: Effect of compression on accuracy for implementation W02A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 247: Effect of compression on accuracy for implementation W02B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 248: Effect of compression on accuracy for implementation WO3A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 249: Effect of compression on accuracy for implementation W04A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 250: Effect of compression on accuracy for implementation WO5A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 251: Effect of compression on accuracy for implementation W11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 252: Effect of compression on accuracy for implementation W11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 253: Effect of compression on accuracy for implementation W12A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 254: Effect of compression on accuracy for implementation X02A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 255: Effect of compression on accuracy for implementation X03A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX IIT - IRIS IDENTIFICATION 258

Mean Score FNIR 10g10(1 + Count)

a2
@112l
. 025

©s1
(08,0.9] L 020
0708

Search Image BPP

©607]
©508] [ 015
(0375,05)

©00375)

L- 010

(00375]
0508
©607
0708
©809)

(0506
0607
(00375]

(0508
112
(00375]

Enrolment Image BPP Enrolment Image BPP Enrolment Image BPP

(a) Paired CRs, mate searches

(128
(11,1.2]
@11
09.1]

(080.9)

BPP
BPP

0.7,08]
060.7]
(05,0.6]

(0.375,05]

00.375]

0.0 0.1 02 0.3 0.4

Score Score
(b) Minimum CR, mate searches (c) Minimum CR, top nonmate

Figure 256: Effect of compression on accuracy for implementation X04A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX IIT - IRIS IDENTIFICATION 259

Mean Score FNIR 10g10(1 + Count)

128 - 028

@112 - 0.26

o F o024

093] L 022

0809)
0809 F 020

©708)
F 018

Search Image BPP

©607]

F 016
©508]
F o014
(0375,05)
F 012

©00375)

- 010

093]

©91)
aza

(©075]
©s11
@y
az8

(©0375]
(©0508]
©807]
©7.08)
©8.09]
(112
az8
(©0375]
(©5.08]
807
©7.08)
©8.09]

(©508)
0607
©708
0809
112

(0:375,05]

037505

Enrolment Image BPP Enrolment Image BPP Enrolment Image BPP

(a) Paired CRs, mate searches

(128
(11,1.2]
@11
09.1]

(080.9)

BPP
BPP

0.7,08]
060.7]
(05,0.6]

(0.375,0.5]

00.375]

0.0 0.1 0.2 0.3 0.4
Score Score
(b) Minimum CR, mate searches (c) Minimum CR, top nonmate

Figure 257: Effect of compression on accuracy for implementation X11A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show

the effect on the score, with the FNIR value annotated at right.
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Figure 258: Effect of compression on accuracy for implementation X11B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 259: Effect of compression on accuracy for implementation YO2A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 260: Effect of compression on accuracy for implementation Y02B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 261: Effect of compression on accuracy for implementation YO3A executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 262: Effect of compression on accuracy for implementation YO3B executing searches in an enrolled population of N = 1.6 million. The axes are
labelled by binned values of the number of bits per pixel (BPP) implied by the JPEG filesize and the image dimensions. The lowest BPP bin is populated
largely by the overly compressed 330x330 images. For mate searches, the three heatmaps give, respectively, the score, FNIR at FPIR = 0.0001, and the log
of the count of images in each bin (3 corresponds to 1000). For nonmate searches, the threshold is set to give FPIR = 0.001 globally. The boxplots show
the effect on the score, with the FNIR value annotated at right.
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Figure 263: Heatmaps for implementation I01A executing mate searches in an enrolled population of N = 1.6 million. The radius images are binned by
into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28, 0.34, 0.40, 0.46, 0.52,0.58, 1). The pathologically

compressed 330x330 images are excluded from this analysis.

Appendix F: Effect of Pupil Dilation and Constriction
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Figure 264: Miss rate statistics for implementation I01A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second
figure breaks out dilation effects for interoperating camera pairs, CM and L1.

Figure 265: Heatmaps for implementation I02A executing mate searches in an enrolled population of N = 1.6 million. The radius images are binned by
into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28, 0.34, 0.40, 0.46, 0.52,0.58, 1). The pathologically
compressed 330x330 images are excluded from this analysis.

Heatmaps for implementation I01A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 266: Miss rate statistics for implementation I02A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.

Figure 267: Heatmaps for implementation JO1A executing mate searches in an enrolled population of N = 1.6 million. The radius images are binned by
into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28, 0.34, 0.40, 0.46, 0.52,0.58, 1). The pathologically

compressed 330x330 images are excluded from this analysis.

Heatmaps for implementation I02A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 268: Miss rate statistics for implementation JO1A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second
figure breaks out dilation effects for interoperating camera pairs, CM and L1.

Figure 269: Heatmaps for implementation JO2A executing mate searches in an enrolled population of N = 1.6 million. The radius images are binned by
into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28, 0.34, 0.40, 0.46, 0.52,0.58, 1). The pathologically
compressed 330x330 images are excluded from this analysis.

Heatmaps for implementation JO1A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 270: Miss rate statistics for implementation JO2A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.

Heatmaps for implementation JO2A executing mate searches in an enrolled population of N = 1.6 million.
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Heatmaps for implementation NO2A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 272: Miss rate statistics for implementation NO2A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 273: Heatmaps for implementation N02B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation N02B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 274: Miss rate statistics for implementation NO2B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 275: Heatmaps for implementation NO3A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation NO3A executing mate searches in an enrolled population of N = 1.6 million.
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(b) Mean, L1 and CM images

Figure 276: Miss rate statistics for implementation NO3A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 277: Heatmaps for implementation N03B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation NO3B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 278: Miss rate statistics for implementation NO3B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX IIT - IRIS IDENTIFICATION 282

0.10 L
36
0.0060 «
35
J
0.08
1 34
3 0.0055 3 3
§ E 5 & 3.3
@ @ 006 ¢ ¢
g g g 3.2
E E E ¢
5 0.0050 & 3 31
g g g -
3 & 0.04 3
D 3.0
© 2.9
0.0045 0.02 .
2.8
A
A B c D E F G H 1 J K L
Enrolment Image Radius Enrolment Image Radius Enrolment Image Radius
(a) Iris radius: Dis-similarity Score, Miss Rate, log;,(1+Count)
Mean Score FNIR log10(1 + Count)
45
(058,1] 0.020 (058.1] 0.8 (058.1]
4.0
(0.52,0.58] 0.018 (0.52,0.58] 0.7 (0.52,0.58]
§ (046052 0.016 (0.46,0.52] 06 (0.46,0.52] 35
E
= 0.014 05
E (0.4,0.46] — (0.4,0.46] — (0.4,0.46] 3.0
5 oorf3 ]
= (0.34,0.4] (0.34,0.4] (0.34,0.4] 25
g 0.010 03
3’) (0.28,0.34] (0.28,0.34) (0.28,0.34] 2.0
0.008 0.2
(0.2,0.28] (0.2,0.28] (0.2,0.28] 15
0.006 01 :
0,0.2] (0,0.2] (0,0.2]
002 0.004 002 00 %2 1.0
g g 3 g g g g I § &8 § § ¢ § 8 F § § § § § § § F
s S o g S o o 8 g s o $§ s o o & g o o § o o o B
e 3 = 3 S S S g e § & & § ¢ § ¢ e § 8 % S & § ¢
s S s = s 2 = s & e e 3 2 = s g s e 2 2 =
S = E S s e s s <
Enrolment Pupil Dilation Enrolment Pupil Dilation Enrolment Pupil Dilation
(b) Mate Dilation: Dis-similarity Score, Miss Rate, log;(1+Count)
(0.58,1] (0.58,1]
4.0
0.55
(0.52,0.58] (0.52,0.58]
4 35
5 (0.46,0.52] 050 § (0.46,0.52]
8 8
QO (04046 8 (04046
s g 3.0
g 045 &
= (03404 = (0.3404]
S S
I I
o} o}
0 (0.280.34] ? (0.280.34] 25
0.40
(0.2,0.28] (0.2,0.28]
2.0
0,0.2] 0.35 002
T T T T T T T T T T T T T T T T
¥ ® § ¥ © ®§ ® = & z I T T § ®T =
s & I S = © © @ s 8 il S ht o o o
s ©° S 5 S S o Il = S IS3 < S =3 S o
e g @ 3 < < & s e & < 3 < < & S
IS I s S = il = s 8 S S = o =
= =3 = = 3 S = IS = = 3 =3
Enrolment Pupil Dilation Enrolment Pupil Dilation

(c) Nonmate Dilation, Dis-similarity Score, Miss Rate, log(1+Count)

Figure 279: Heatmaps for implementation NO4A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation N04A executing mate searches in an enrolled population of N = 1.6 million.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 284

l —_ —
s ==
. i
8 . ==
o
o
Il 02 —
x ==
a
o
g 01 o =
@ ]
= ]
LL m
0.05 — ——
1 —
——
002 —
5 N o) ) o) T T =
: 2 s g 5 2 2 8
e 3 g : : € : e
e = = e e e
Dilation Consistency
(a) Boxplot, all images
CMCM— CML1— 1ICM—  L111—]
14 =+ ==
i +
05 —H
, ] ¥
8 02 +
o +
i i +
x +
Tt =S
] ]
x ]
> 005 — ¢
i ] + :I:
1 +
+ +
0.02 —
+ +
+
0.01 o
(0,0.44]  (0.44,052] (0.52,0.6] (0.6,0.68] (0.68,0.76] (0.76,0.84] (0.84,0.92]  (0.92,1]
Dilation Consistency

(b) Mean, L1 and CM images

Figure 280: Miss rate statistics for implementation NO4A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 281: Heatmaps for implementation N11A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation N11A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 282: Miss rate statistics for implementation N11A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 283: Heatmaps for implementation N11B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation N11B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 284: Miss rate statistics for implementation N11B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 285: Heatmaps for implementation N12A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation N12A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 286: Miss rate statistics for implementation N12A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 287: Heatmaps for implementation N12B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation N12B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 288: Miss rate statistics for implementation N12B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 289: Heatmaps for implementation N13B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation N13B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 290: Miss rate statistics for implementation N13B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 291: Heatmaps for implementation P02A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=1L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 301

Figure 292: Miss rate statistics for implementation PO2A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second
figure breaks out dilation effects for interoperating camera pairs, CM and L1.

Heatmaps for implementation P02A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 293: Heatmaps for implementation P11A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The

pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation P11A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 294: Miss rate statistics for implementation P11A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 295: Heatmaps for implementation P11B executing mate searches in an enrolled population of N = 1.6 million. The radius images are binned by
into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0,0.2, 0.28, 0.34, 0.40, 0.46,0.52, 0.58, 1). The pathologically

compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation P11B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 296: Miss rate statistics for implementation P11B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 297: Heatmaps for implementation Q02A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation Q02A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 298: Miss rate statistics for implementation Q02A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 299: Heatmaps for implementation Q02B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation Q02B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 300: Miss rate statistics for implementation Q02B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 301: Heatmaps for implementation Q03A executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation Q03A executing mate searches in an enrolled population of N = 1.6 million.
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Figure 302: Miss rate statistics for implementation Q03A executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 303: Heatmaps for implementation Q03B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The

pathologically compressed 330x330 images are excluded from this analysis.

FNIR = FALSE NEGATIVE IDENT. RATE N = NEUROTECHNOLOGY P =SMU Q = IRITECH R = COGENT S = SMARTSENSORS T = CAMBRIDGE
FPIR = FALSE POSITIVE IDENT. RATE U=L1 V = MORPHO W = IRISID X = CROSSMATCH Y = KYNEN



APRIL 5, 2012 IREX III - IRIS IDENTIFICATION 318

Heatmaps for implementation Q03B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 304: Miss rate statistics for implementation Q03B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 305: Heatmaps for implementation Q04B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The

pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation Q04B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 306: Miss rate statistics for implementation Q04B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 307: Heatmaps for implementation Q11B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation Q11B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 308: Miss rate statistics for implementation Q11B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 309: Heatmaps for implementation Q12B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation Q12B executing mate searches in an enrolled population of N = 1.6 million.
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Figure 310: Miss rate statistics for implementation Q12B executing mate searches in an enrolled population of N = 1.6 million. The figures plots FNIR
at FPIR = 0.0001 versus the IREX I metric for dilation consistency (1 — max (D1, D2))/(1 — min(D1, D2)) where D; is pupil-iris radius ratio, and the
subscripts refer to the mated enrollment and search image. The pathologically compressed 330x330 images are excluded from this analysis. The second

figure breaks out dilation effects for interoperating camera pairs, CM and L1.
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Figure 311: Heatmaps for implementation Q13B executing mate searches in an enrolled population of N = 1.6 million. The radius images are
binned by into twelve quantiles spanning [0, 1]. The dilation values are cut into ranges bounded by: (0, 0.2,0.28,0.34,0.40, 0.46,0.52,0.58,1). The
pathologically compressed 330x330 images are excluded from this analysis.
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Heatmaps for implementation Q13B executing mate searches in an enrolled population of N = 1.6 million.
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