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1 1K Sample Evaluation
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Figure 1: 1K Sample Evaluation — Template Size Distribution

AZ LA DHS2 POEBVA
Gallery  Probe Gallery  Probe | Gallery Probe | Gallery Probe

Dimensions  800x800 800x800 | 412x1000 400x776 | 368x368 368x368 | 500x500 368x368

Maximum 10811 13975 6586 7011 2756 3052 3165 3648
756%  5860.5 5867 3540 3845 1855 1869.5 1702 1997.5
Median ~ 4983.5 4998 3077 3323.5 1591 1587 1452 1663
25%  4202.5 4291 2645 2842 1336.5 1320.5 1214 1349
Minimum 1161 2035 394 146 124 124 334 297

Table 1: Sample Dataset — Template Size Distribution
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Figure 2: 1K Sample Evaluation — Enrollment and Comparison Timing
AZ LA DHS2 POEBVA AZ LA DHS2 POEBVA
Maximum 3200 2.087 0.767 1.173 Maximum  0.013 0.008 0.004 0.006
75% 2641 1.695 0.616 0.871 75% 0.007 0.004 0.001 0.002
Median 2507 1413 0.588 0.621 Median  0.005 0.002 0.001 0.001
25% 2.389 1.317 0.556 0.572 25% 0.003 0.002 0.001 0.001
Minimum 1744 0.632  0.338 0.418 Minimum 0.001 0.000 0.000 0.000
Table 2: Enrollment Times (sec) Table 3: Comparison Times (sec)
01 02 03 06 07 08 01+06 02+07 03+08 4
RThumb | RIndex | RMiddle | L Thumb | LIndex | LMiddle | R/L Thumb | R/LIndex | R/L Middle
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2 Full Evaluation
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Figure 3: Full Evaluation — DET for POEBVA, DHS2, AZLA, and combined from R Index, L

Index, and R/L Index
01 02 03 06 07 08 01+06 02+07 03+08 5
RThumb | RIndex | RMiddle | L Thumb | LIndex | LMiddle | R/L Thumb | R/LIndex | R/L Middle
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2 FULL EVALUATION

—
o “
S o ‘—|
S S o “
o o o o
Mwwwwww
01 06 01+06
0.1 o p2p — | £ 0.1
E p2r =
- r2r ——|
0.01 k- 0.01
—_— =
T C
0.001 — — - 0.001
0.0001 — = 0.0001
& 02 07 02+07
= 3 E
zZ E E
EL/ = -
© 0.1+ g 0.1
S 3 E
o4 ] —_— C
§ 0014 oo E 0.01
5] E\\\E
% . C
g 0.001 3 0001
z = E
° ] C
% 0.0001 — = 0.0001
L 03 08 03+08
0.1 5 g 0.1
0014 e [ e L 0.01
R I
0.001 0.001
0.0001 0.0001
g § g8 ¢ g § g ¢
3 o 3 o
s 5 S 5 5 S
o o
False Match Rate (FMR)
Figure 4: Full Evaluation — DET for all finger positions from AZLA
01 02 03 06 07 08 01+06 02+07 03+08
RThumb | RIndex | RMiddle | L Thumb | LIndex | LMiddle | R/L Thumb | R/LIndex | R/L Middle
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0.00001 0.0001 0.001 0.01 0.1
1 IIIIIIII 1 IIIIIIII 1 IIIIIIII L1 11l 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII L1 1 1itl
EER FTE
p2p poebva 02 (0.00447) . (<.00001)
p2p poebva 07 (0.00881) . (<.00001)
p2p poebva 02+07 - (0.00076) . (<.00001)
p2p dhs2 02 (0.02403) . (<.00001)
p2p dhs2 07 (0.02054) . (<.00001)
p2p dhs2 02+07 - (0.00960) . (<.00001)
p2p azla 01 (0.00428) . (<.00001)
p2p azla 02 (0.01128) . (<.00001)
p2p azla 03 (0.01064) . (<.00001) -
o p2p azla 06 - (0.00352) . (<.00001)
S p2p azla 07 (0.01302) . (<.00001) |
= p2p azla 08 (0.01200) . (<.00001)
+ p2p azla 01+06 (0.00126) . (<.00001)
° p2p azla 02+07 (0.00337) . (<.00001) |
% p2p azla 03+08 - (0.00393) . (<.00001)
a p2r azla 01 (0.00404) . (<.00001)
; p2r azla 02 (0.00915) (<.00001)
2 p2r azla 03 (0.00853) (<.00001)
'; p2r azla 06 (0.00354) . (<.00001) |
2 p2r azla 07 (0.01076) - (<.00001)
= p2r azla 08 (0.00982) S (<.00001)
g p2r azla 01+06 - (0.00125) . (<.00001) |-
8 p2r azla 02+07 - (0.00282) . (<.00001) -
p2r azla 03+08 (0.00304) < (<.00001)
r2r azla 01 (0.00281) . (<.00001)
r2r azla 02 (0.00308) . (<.00001)
r2r azla 03 (0.00303) . (<.00001)
r2r azla 06 (0.00259) . (<.00001)
r2r azla 07 (0.00361) . (<.00001)
r2r azla 08 — (0.00359) . (<.00001) -
r2r azla 01+06 — (0.00080) . (<.00001)
r2r azla 02+07 (0.00093) . (<.00001)
r2r azla 03+08 - (0.00111) i (<.00001)
T IIIIIIII T IIIIIIII T IIIIIIII T TTTTTT T TTTTTIT T TTTTTIT T IIIIIIII T TTTTTm
0.00001 0.0001 0.001 0.01 0.1
Error Rate
Figure 5: Full Evaluation — EERs and FTEs
01 ‘ 02 03 06 ‘ 07 08 01+06 ‘ 02+07 ‘ 03+08 7
RThumb | RIndex | RMiddle | L Thumb | LIndex | LMiddle | R/L Thumb | R/LIndex | R/L Middle
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2 FULL EVALUATION

Comparison Type + Dataset + Finger

0.0001 0.001 0.01 0.1
1 IIIIIIII 1 IIIIIIII 1 IIIIIIII L1 11l 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII L1 11l
FMR@FNMR=.002 FMR@FNMR=.005
pgp perva 85 : (0.19216) t 4 (0.00215) H t
p2pppor:eg\?ae OV;W | ©57076) (0.14568)
NA NA
p2p dhs2 02 - ENA; ENA;
p2p dhs2 07 - (NA) (NA)
p2p dhs2 02+07 { 1
20 ala 01 - (0.50353) } (0.0553_74
p2p .02 - (0.61297) } (0.00060) }
p2p azla 03 4 (0.79187) 4 (0.32742) 4
p2p azla 06 - (0.85435) } (0.44548)
p2p ZZIZ 07 4 (0.46001) ! (NA) 4
p2p ZI 08 (0.90889) } (0.45166)
) P FI) a(jl{ios (0.87887) (0.51900)
p2p azla .
NA
p2p azla 02+07 - o 26216) {
p2p azla 03+08 - (0'28812) {
p2r azla 01 (0'39789) 4
p2razla02 - = { {
021 azla 03 (0.71470) } (0.21474) 1
(0.71877) (0.22667)
p2r azla 06 {
(0.33831) (0.00007)
p2r azla 07 + *
or azla 08 (0.75480) 1 (0.33494) }
5 P Ir agli% (0.79849) (0.35647)
p2r azla .
NA NA
p2r azla 02+07 " A
2r azla 03+08 | @ %Y } (A
P o1 2718 01 - (0.04772) } (NA)
o1 a7la 02 (0.14091) } (NA)
or azla 03 (0.10330) 4 (0.00006)
:2; Z;Z 06 4 41010 (A
o1 a7la 07 - (0.03800) } (NA)
o1 azla 08 (0.17813) f :L(i[00010)
or a7la 01406 (0.21231) (0'00013)
r2r azla .
NA NA
r2r azla 02+07 ENA; ENA;
r2r azla 03+08
I{NIAI\IIIIII T ||||||| T ||||||| T T TTTTT I{NIAI\IIIIII T T TTTTT T T TTTTT T T TTTTT
0.0001 0.001 0.01 0.1 1

Note: “n/a” indicates that the value could not be reliably measured with the available sample size.
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Figure 6: Full Evaluation - FMR@FNMR = (0.002, 0.005) and 95% Confidence Intervals
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1 IIIIIII| 1 IIIIIII| L1
FNMR@FMR=.0001
p2p poebva 02 (0.00810) H -
p2p poebva 07 - (0'01550) H =
p2p poebva 02+07 (0'00108) H o
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Szg dns2 07 | (92499 ** -
0.03507
p2p dhs2 02+07 - ( : # -
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Figure 7: Full Evaluation - FNMR@FMR = 0.0001 and 95% Confidence Intervals

Note: “n/a” indicates that the value could not be reliably measured with the available sample size.
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EER  FTE Rate

R Thumb  0.0043 0.0000
R Index 0.0113 0.0000
R Middle 0.0106 0.0000

S“ L Thumb 0.0035  0.0000
‘3 LIndex 0.0130  0.0000
é L Middle 0.0120  0.0000
R/L Thumb 0.0013  0.0000
R/L Index 0.0034  0.0000 EER  FTE Rate
R/L Middle 0.0039  0.0000 R Index 00240  0.0000
R Thumb  0.0040 0.0000 L Index 0.0205 0.0000
RIndex 00092  0.0000 R/L Index 0.0096  0.0000
g RMiddle 00085 00000 Table 5: EER and FTE — Dataset
T L Thumb 0.0035  0.0000 DHS2
° L Index 0.0108  0.0000
% LMiddle 0009  0.0000
™ R/ Thumb 00013 0.0000 EER  FTE Rate
R/L Index  0.0028  0.0000 RIndex 0.0045  0.0000
R/L Middle  0.0030 0.0000 L Index 0.0088 0.0000
R Thumb 0.0028  0.0000 R/L Index  0.0008  0.0000
Rlndex 0.0031 0.0000 Table 6: EER and FTE — Dataset
8 RMiddle 0.0030  0.0000 POEBVA
E L Thumb 0.0026  0.0000
§ LIndex 0.0036  0.0000
é; L Middle 0.0036  0.0000
[

R/L Thumb  0.0008 0.0000
R/L Index  0.0009 0.0000
R/L Middle  0.0011 0.0000

Table 4: EER and FTE — Dataset
AZLA
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03+08 10
R Thumb | RIndex L Thumb | LIndex | L Middle R/L Middle
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2 FULL EVALUATION

FNMR@FMR = 0.0001 FMR@FNMR =0.002 FMR@FNMR = 0.005

R Thumb 0.0057 +£0.00043 0.6130 +£0.00276 0.0006 +0.00014
R Index 0.0184 +£0.00076 0.7919 £0.00230 0.3274 +£0.00265
o R Middle 0.0165 +0.00072 0.8544 £0.00200 0.4455 +0.00281
g L Thumb 0.0048 +0.00039 0.4600 £0.00282 n/a
-E L Index 0.0213 +£0.00082 0.9089 +0.00163 0.4517 +£0.00282
'E“ L Middle 0.0185 +0.00076 0.8789 £0.00185 0.5190 £0.00283
R/L Thumb 0.0014 +0.00021 n/a n/a
R/L Index 0.0053 +0.00041 0.0625 £0.00137 0.0002 +0.00008
R/L Middle 0.0053 +0.00041 0.2881 +£0.00256 0.0002 +£0.00008
R Thumb 0.0057 +0.00043 0.3979 £0.00277 0.0004 £0.00012
R Index 0.0149 +0.00069 0.7147 +£0.00255 0.2147 +0.00232
s R Middle 0.0128 +0.00064 0.7188 +£0.00254 0.2267 +0.00237
é L Thumb 0.0048 +0.00039 0.3383 +0.00268 n/a
8 L Index 0.0163 +0.00072 0.7548 +0.00243 0.3349 £0.00267
}_(Eg L Middle 0.0138 +0.00066 0.7985 +0.00227 0.3565 +0.00271
a R/L Thumb 0.0015 +£0.00022 n/a n/a
R/L Index 0.0040 +0.00036 0.0297 £0.00096 n/a
R/L Middle 0.0041 +0.00036 0.0477 £0.00121 n/a
R Thumb 0.0038 +0.00035 0.1409 +0.00197 n/a
R Index 0.0046 +£0.00038 0.1033 £0.00172 n/a
3 R Middle 0.0044 +0.00038 0.1161 £0.00181 n/a
E L Thumb 0.0034 +0.00033 0.0380 +0.00108 n/a
5 L Index 0.0050 +£0.00040 0.1781 +£0.00216 0.0001 +£0.00006
% L Middle 0.0053 +0.00041 0.2123 £0.00231 0.0001 £0.00006
~ R/L Thumb 0.0009 +0.00017 n/a n/a
R/L Index 0.0011 +0.00018 n/a n/a
R/L Middle 0.0014 +0.00021 n/a n/a

Table 7: Details for FNMR@FMR = 0.0001 and FMR@FNMR = (0.002, 0.005) — Dataset AZLA

Note: “n/a” indicates that the value could not be reliably measured with the available sample size.
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FNMR@FMR = 0.0001 FMR@FNMR =0.002 FMR@FNMR = 0.005

R Index 0.0406 +0.00112 n/a n/a
L Index 0.0351 £+0.00104 n/a n/a
R/L Index 0.0175 +£0.00074 0.5035 +0.00283 0.0560 £0.00130

Table 8: Details for ENMR@FMR = 0.0001 and FMR@FNMR = (0.002, 0.005) — Dataset DHS2

Note: “n/a” indicates that the value could not be reliably measured with the available sample size.

FNMR@FMR = 0.0001 FMR@FNMR =0.002 FMR@FNMR = 0.005

R Index 0.0081 £0.00051 0.1922 +0.00223 0.0022 +£0.00026
L Index 0.0155 +0.00070 0.5708 +0.00280 0.1457 +0.00200
R/L Index 0.0011 +£0.00019 n/a n/a

Table 9: Details for FNMR@FMR = 0.0001 and FMR@FNMR = (0.002, 0.005) — Dataset POEBVA

Note: “n/a” indicates that the value could not be reliably measured with the available sample size.
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3 Original PFT Dataset
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Figure 8: Original PFT Dataset — DET
EER FNMR@FMR =0.0001 FMR@FNMR = 0.005
< R Index 0.0110 0.0192 0.3556
E L Index 0.0133 0.0228 0.4762
R/L Index 0.0035 0.0061 0.0004
~ R Index 0.0239 0.0389 0.9802
)
E L Index 0.0200 0.0342 0.9851
R/L Index 0.0096 0.0173 0.0543
§ R Index 0.0039 0.0071 0.0009
% L Index  0.0070 0.0132 0.0424
A R/LIndex 0.0006 0.0009 n/a

Table 10: Details for EER, FNMR@FMR = 0.0001, and FMR@FNMR = 0.005 — Original PFT
Dataset

Note: “n/a” indicates that the value could not be reliably measured with the available sample size.
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