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FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

DISCLAIMER

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

ABOUT THIS REPORT

This report is a draft NIST Interagency Report, and is open for comment. It documents the verification-track
of the ongoing Face Recognition Vendor Test. The report will be updated continuously as new algorithms are
evaluated, as new datasets are added, and as new analyses are included. Comments and suggestions should
be directed to frvt@nist.gov.
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ALGORITHM DERMALOG-004 CROSS AGE FMR . .+« v v v v v e v e e e e e e e e e e e e e e e e e e e e e e 168
ALGORITHM DERMALOG-005 CROSS AGE FMR . . . . v v v e v e e e e e e e e e e e e e e e e e e e e e e e e e e 169
ALGORITHM DIGITALBARRIERS-000 CROSS AGE FMR . .+ v v v v v e e v e e e e e e e e e e e e e e e e e e e e e 170
ALGORITHM DIGITALBARRIERS-001 CROSS AGE FMR . . . & v v v v v e e e e e e e e e e e e e e e e e e e e e e 171
ALGORITHM FDU-000 CROSS AGE FMR . .+ v v v v v v et e e e e e e e e e e e e e e e e e e e e e e e e s e e e 172
ALGORITHM FDU-001 CROSS AGE FMR . . . .« v vt v v e e e e e e e e e e e e e e e e s e e e e e e e 173
ALGORITHM ID3-001 CROSS AGE EMR . . v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 174
ALGORITHM ID3-002 CROSS AGE FMR . . .« v v v v i i e e e e e e e e e e e e e e e e e s e s e e e e e s 175
ALGORITHM INNOVATRICS-001 CROSS AGE FMR . . .+ v v v v i e e e e e e e e e e e e e e e e e e e e e e e e 176
ALGORITHM INNOVATRICS-002 CROSS AGE FMR . .+ v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e 177
ALGORITHM INTELLIVISION-001 CROSS AGE FMR . .+ v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e 178
ALGORITHM ISITYOU-000 CROSS AGE FMR . .+« v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e 179
ALGORITHM ISYSTEMS-000 CROSS AGE FMR . .« v v v v v e e e e e e e e e e e e e e e e e e e e s e e s e e e 180
ALGORITHM ITMO-002 CROSS AGE FMR .+ v v v v v e e e e e e e e e e e e e e e e e e e e e e e e s e e e 181
ALGORITHM MORPHO-000 CROSS AGE FMR . . . &+ v v e e i e e e e e e e e e e e e e e e e e e s e e s e e e 182
ALGORITHM MORPHO-002 CROSS AGE FMR . .+ v v v v v e e e e e e e e e e e e e e e e e e e e e s e e s e e e e 183
ALGORITHM NEUROTECHNOLOGY-002 CROSS AGE FMR . . . . v v v v vt e e et e e e e e e e e e e e e e e 184
ALGORITHM NEUROTECHNOLOGY-003 CROSS AGE FMR . . .« v v v v e e e e e e e e e e e e e e e e e e e e e e 185
ALGORITHM NOBLIS-000 CROSS AGE FMR . .« v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e 186
ALGORITHM NTECHLAB-002 CROSS AGE FMR . . . . v v v e v i e e e e e e e e e e e e e e e e e s e e e e e e 187
ALGORITHM NTECHLAB-003 CROSS AGE FMR . . . . v v v o v i e e e e e e e e e e e e e e e e e e e e s e e e 188
ALGORITHM PA-002 CROSS AGE FMR . .+ v v v v v v i e e e e e e e e e e e e e e e e e e e e e e e e 189
ALGORITHM RANKONE-002 CROSS AGE EMR . .« v v v v v e v e e e e e e e e e e e e e e e e e e e e e e e e e 190
ALGORITHM RANKONE-003 CROSS AGE FMR . . . . v v v v e it e e e e e e e e e e e e e e e e s e e e e e e 191
ALGORITHM SAMTECH-000 CROSS AGE EMR . .+« v v v v e vt e e e e e e e e e e e e e e e e e e e e e s e e e e 192
ALGORITHM SHAMAN-000 CROSS AGE FMR .+ . v v v vt v e e e e e e e e e e e e e e e e e e e e e e e e e 193
ALGORITHM SHAMAN-001 CROSS AGE FMR . .+ v v v v v e v e e e e e e e e e e e e e e e e e e e e e e e 194
ALGORITHM TEVIAN-000 CROSS AGE FMR . .+« v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 195
ALGORITHM TONGYITRANS-001 CROSS AGE FMR . .+ v v o v v e e e e e e e e e e e e e e e e e e e e s e e e 196
ALGORITHM TONGYITRANS-002 CROSS AGE FMR . .+ v v v v v e e e e e e e e e e e e e e e e e e e e e s e e e e 197
ALGORITHM TOSHIBA-000 CROSS AGE FMR . . .« .t v v o v i e e e e e e e e e e e e e e e e e e s e e e e e e 198
ALGORITHM TOSHIBA-001 CROSS AGE FMR . .+ v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e 199
ALGORITHM ULTINOUS-000 CROSS AGE EMR . . . v v v v v e v e e e e e e e e e e e e e e e e e e e e e e s e e e 200
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179 ALGORITHM VCOG-002 CROSS AGE FMR . . . . . . v vttt vt et e et e e e e e e e e s e e e e 201
180 ALGORITHM VIGILANTSOLUTIONS-002 CROSS AGE FMR . . « . .« v vt v vttt et e e e e e e e e e e e e 202
181 ALGORITHM VIGILANTSOLUTIONS-003 CROSS AGE FMR . . . . . v v v v vttt e e e e e e e e e e e e e 203
182 ALGORITHM VISIONLABS-002 CROSS AGE FMR . . . . ¢ v v v v v ettt e e e e e e e e e e e e e e e e e 204
183 ALGORITHM VISIONLABS-003 CROSS AGE FMR . . . .« v v v v v vt i e e e e e e e e e e e e e e e e e 205
184 ALGORITHM VOCORD-002 CROSS AGE FMR . . . . . v v v v vt i et e e e e e e e e e e e e e e s e e e 206
185 ALGORITHM VOCORD-003 CROSSAGE FMR . . . . . . v v v vttt ot e e e e e e e e e e e e e e e e 207
186 ALGORITHM YISHENG-001 CROSS AGE FMR . . . . . ¢ v v v vt et i e e e e et e e e e e e e e e e e e 208
187 ALGORITHM YITU-000 CROSS AGE FMR . .« . . . v v v v vt e vt et e e e e e e e e e e e e e e e e e 209

FNMR(T)  “False non-match rate”

2018/02/15 17:33:29 FMR(T)  “False match rate”
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1 News

2017-01-05

> We expect to produce another edition of this FRVT report on February 13.
> NIST’s evaluation of 1:1 algorithms is now closed; it will reopen in May.

> NIST’s evaluation of 1:N identification algorithms has Phase 1 algorithm submission deadline February 16, and
Phase 2 deadline in June..

> The 1:N API and concept document is linked from here.

2 Changelog

2018-02-15

> Added results for algorithms from new developers Gorilla, Megvii.
> Added results for new algorithms from Dermalog, Neurotechnology, Visionlabs, Vocord.

> Retired results for early algorithms from those suppliers because FRVT lists only the two most recent algorithms
per organization.

> Added a column to the FNMR summary Table 2 that gives FNMR for visa photos when FMR is set to 0.0001 for
non-zero effort impostors i.e. those of the same sex, age group, and country of origin. This produces markedly
higher FNMR over the zero-effort case because rejection of impostors becomes more difficult.

2018-01-24

> Added results for first algorithms from Gemalto Cogent, Intellivision and Ultinous.

> Added full or partial results for new algorithms from Idemia (Morpho), NTechLab, Shaman, Tevian, and Toshiba,
and from Fudan and ITMO universities.

> Added entries for Fudan University which had incorrectly been omitted from Tables 1 and 3.

> Retired results for itmo-001, ntechlab-001, vocord-001, and vigilantsolutions-001 - FRVT lists only the two most
recent algorithms per organization.

> Added GPU vs CPU shape designators to the tradeoff summaries in Figures 1 and 2.

2017-12-14

> Added results for algorithms from Aware, RankOne, Shaman, and Tevian.
> Retired results for RankOne-000 - FRVT lists only the two most recent algorithms per organization.
> New description of wild images in section 5.2

> New Figure 23 showing FMR for impostors of same age, sex and worst-case region.

2017-11-16

> Added results for algorithms from 3DiVi, Dermalog, Neurotechnology and Ping An.

> Retired results for 3DiVi-000, dermalog-002, and neurotechnology-000 - FRVT lists only two algorithms per orga-
nization.

> Retired results for vcognition-001 as the algorithm was inoperable on at least one dataset.

> Added cross-pose recognition heatmaps for the wild images, Figures 10 and 11.

FNMR(T)  “False non-match rate”

2018/02/15 17:33:29 FMR(T)  “False match rate”
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> Added Figure 14 to compare effect of providing whole vs. face-cropped child exploitation images.

2017-10-03

> Added results for algorithms from 3DiVi, Camvi, Idemia, Noblis, N-TechLab, and Visionlabs.
> Added partial results for two algorithms from Zhuhai Yisheng.

> The ntechlab-000 algorithm has been retired - FRVT lists only two algorithms per organization.
> Corrected fixed FMR operating point in the legends of some DET plots.

2017-08-22

> Added results for three additional algorithms, rankone-002, neurotechnology-001, and itmo-002.

v

The algorithms dermalog-001 and rank-001 have been retired - FRVT lists only two algorithms per organization

v

The algorithm tupel-001 has been retired as it is not operable on all datasets
> Clarified the tradeoff Figures 1 and 2 plot only genuine comparison durations.

> Corrected image type label in section 4.5

2017-08-07

> Added results for 5 new algorithms

> Added Figure 3 giving simulated example images.

> Added Figure 1 showing an alternative view of the same tradeoff data in Figure 2
> Added Figure 5 showing accuracy on visa images just for low FMR.

> Added Figure 24 showing impostor distribution shifts from certain country pairs. Section 5.6.1 in this and prior
reports documents high false match rates for individuals from certain countries. That effect, however, is often not
confined to anomalously high impostor scores in the tails of the distribution, but arises from systematic shifts of
the whole distribution. These shifts sometimes reach 2o.

2017-07-29

> Added results for 8 new algorithms

> Added results for a child-exploitation dataset

> Added Table 2 a standalone tabulation of false non-match rates

> We have received additional CPU algorithms - Results should appear August 4, 2017

> We have received additional GPU algorithms - Results to appear as computational resources are released from the
Face Recognition Prize Challenge

2017-06-19

v

Added five new algorithms, three of which remain in-process

Added results for a “wild” dataset of images similar to non-cooperative photojournalism images

Added Table 3 a standalone tabulation of failure to enrol rates

Added Fig. 2 showing tradeoff between FNMR, template size, template generation time, and match duration.
Added Fig. 19 showing how FMR is concentrated in certain images.

Restated cross-region false match rates at nominal FMR = 0.0001 instead of 0.001

v v Vv Vv Vv V

Improved DET legends.

FNMR(T)  “False non-match rate”
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https://www.nist.gov/programs-projects/face-recognition-prize-challenge
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[ [ Developer Short [ Seq. [ Validation | Configl | Template [ cpu | Comparison Time (ns)®
l l Name Name l Num. l Date l Data (KB) l Size (B) l Time (ms)2 l l Genuine l Impostor
1 3DiVi 3divi 001 2017-06-22 | 190867 74096 + 0 STo7a+47 | Yes T3636 + 19 TT634 + 16
2 3DiVi 3divi 002 2017-10-20 | 190867 194096 + 0 52279 £ 48 | Yes T5692 + 22 17707 + 26
3 AnyVision anyvision 001 20180131 | 662659 201024 + 0 26244 + 0 No 0574285 + 212 5574145 £ 200
4 AnyVision anyvision 002 20180131 | 662659 71024 + 0 27248 + 0 No 5174069 + 188 5774019 + 198
5 Aware aware 000 2017-10-27 | 240240 281572 £ 0 52655 +26 | No 374030 + 83 332984 + 152
6 Aware aware 001 20171027 | 240240 291572 £ 0 53656 +26 | No 302902 + 51 ST2810 £ 111
7 Ayonix ayonix 000 2017-06-22 | 58505 231036 £ 0 T18+2 No T0621 + 23 T3620 + 26
3 Camvi Technologies camvitech 001 2017-09-13 | 118759 ZT1024 + 0 2Tis1+6 No G481 + 16 9487 + 23
9 Gemalto Cogent cogent 000 2018-01-12 | 633812 TT439 + 0 3511+ 7 No 399541 + 54 09500 £ 51
10 | Cyberextruder cyberex 001 20170802 | 121211 6256 + 0 59893 +25 | No 2T1083 + 16 231079 + 19
11 | Cyberextruder cyberex 002 20180130 | 168909 332048 £ 0 5532 + 6 No 251803 + 14 271779 + 22
12 | Dermalog dermalog 004 20171026 | 0 2128 £ 0 0149 £ 5 No 7490 + 26 8471 4+ 26
13 | Dermalog dermalog 005 20180202 | 0 S128 40 3130+ 11 [ No 499 +22 10500 + 22
14 | Digital Barriers barriers 000 20170531 | 15779 362056 + 0 104 + 0 No TT13232 + 166 1213226 + 146
15 | Digital Barriers barriers 001 2017-07-20 | 236915 2056 + 0 33294 41 No 1012311 + 164 112347 4 197
16 | Fudan University fudan 000 2017-11-22 | 202296 10534 £ 0 G844 0 Yes 251713 + 28 261715 + 20
17 | Fudan University fudan 001 2018-01-11 | 345583 301808 £ 0 131 £ 0 Yes 251288 + 26 211281 + 22
18 | Gorilla Technology gorilla 000 20180213 | 98290 534204 £ 0 2825 + 14 | No 333875 + 29 353872 + 51
19 | D3 Technology id3 001 20170804 | 225574 TT500 £ 0 21238 +19 | No 201058 + 32 221049 + 28
20 | ID3 Technology id3 002 20170804 | 225574 3500 £ 0 2482 £34 [ No 221100 + 59 2T1048 + 32
21 | Innovatrics innova 001 20170725 | 0 9284 + 0 50645 4 5 No 375506 + 131 384975 + 308
22 | Tnnovatrics innova 002 20180205 | 0 15530 + 0 7153+ 0 Yes 214384 + 260 514497 + 207
23 | ntellivision intellivision | 001 2017-10-10 | 43692 392056 + 0 Te2o+2 No 282573 £ 91 302544 + 38
24 | IsitYou isityou 000 2017-06-26 | 48010 581920040 [ 0113 £5 No 58237517 + 1318 | 5237374 % 1279
25 [ Innovation Systems isystems 000 2018-01-11 | 209270 181024 + 0 T8154 +4 No 5398 + 14 T396 + 16
26 | ITMO University itmo 002 2017-08-07 | 1923215 524162 + 0 8611 +17 | No 357423 + 96 397451 + 94
27 | Megvii megvii 000 2018-02-13 | 1358915 352048 + 0 56785 + 0 No 7519816 + 158 719805 4 174
28 | Idemia morpho 000 2017-07-11 | 100806 T116+0 J109 + 1 No 79993 + 31 201000 + 34
29 | Idemia morpho 002 20171228 | 383021 10352 £ 0 147 No 523620 + 94 292481 + 65
30 | Neurotechnology neurotech 002 2017-11-02 | 280771 1718 £ 0 17581 + 6 No 5T 68738 + 748 5268905 + 993
31| Neurotechnology neurotech 003 2018-02-02 | 339962 STso14£0 | 058045 [ No 5373589 + 2548 5372837 + 1546
32 | Noblis noblis 000 2017-07-05 | 713573 271061 + 0 9174 £20 | Yes 271343 £ 45 251373 + 56
33 | N-TechLab ntech 002 2017-08-23 | 894169 56744 + 1 57330+ 11 | No 5082508 + 213 5082524 + 220
34 | N-TechLab ntech 003 2017-12-29 | 1422738 52906 + 1 218 +3 Yes 1735307 + 117 1835371 + 123
35 | Ping An Technology Pingan 002 20170925 | 442564 ST18436 £0 | TP13247 Yes 213088 + 32 373051 + 28
36 | Rank One Computing rankone 002 2017-08-18 | 0 T4 +0 575 £ 1 No 9269113 + 3802 2369 + 26
37 | Rank One Computing rankone 003 2017-11-28 | 0 5228 + 0 237 +1 No T322 4 20 T324 + 19
38 | Samtech InfoNet Limited samtech 000 20170502 | 109774 572056 + 0 29262 4 2 No 304550 + 26 4541 4 28
39 | Shaman Software shaman 000 2017-12-05_| 0 84096 + 0 5T653 +16 | No 2380 + 25 3379 + 31
40 | Shaman Software shaman 001 2018-01-13 | 0 64096 + 0 31294 4 2 No 72635 + 19 G441 £ 25
41 | Smilart smilart 002 2018-02-06 | 111826 221024 £ 0 20176 £ 16 | No 1118784 + 136 1618795 + 151
42 | Synesis synesis 000 20180209 | 340264 2512 + 0 TTi7+0 No 16775 + 206 TT568 + 48
43 [ Tevian tevian 001 2018-01-19 | 455746 322048 + 0 2524+ 14 | No T430 + 38 5427 + 23
44 | TongYi Transportation Technology tongyi 001 20170401 | 625339 702058 + 0 36310420 | No 5317769 + 74 117750 + 63
45 | TongYi Transportation Technology tongyi 002 20170715 | 625336 12058 4+ 0 3935 +35 | No 1629816 + 281 517799 + 127
46 | Toshiba toshiba 000 2018-01-11 | 3893310 STig12 + 0 1528 +3 Yes 272255 + 60 282251 + 53
47 | Toshiba toshiba 001 2018-01-11 | 3893310 32580 + 0 615 £ 3 Yes 292900 + 80 322881 + 60
48 | Ultinous ultinous 000 2017-12-18 | 90803 504100 + 0 553+ 0 Yes 354263 £ 50 304262 + 42
49 [ Ultinous ultinous 001 2018-02-02 | 403572 5612304 £0 [ 22200 £ 0 Yes 1936357 + 223 5036332 + 210
50 | VCognition veog 002 2017-06-12 | 3229434 5961504 £5 | 9357 +25 | No 59296154 + 3077 | 9296436 + 4183
51 | Vigilant Solutions vigilant 002 20170928 | 344137 22060 & 0 58844 + 2 No TT679 £ 10 10680 £ 7
52 | Vigilant Solutions vigilant 003 20180123 | 343048 271548 £ 0 5Tg24 43 No TT634 4 19 15638 + 17
53 | VisionLabs visionlabs 002 20170908 | 591936 5264 + 0 30265 + 8 No 17796 + 35 18799 £ 31
54 | VisionLabs visionlabs 003 2018:02-02_| 639849 7260 £ 0 2331 +5 No 5439+ 23 7454 £ 20
55 | Vocord vocord 002 20170607 | 918292 51330 4 0 55782 +36 | Yes 5783063 + 517 5783072 + 714
56 | Vocord vocord 003 2018-01-23 | 900909 7817 £ 0 35296 + 3 Yes 5046683 + 378 1936007 + 292
57 | Zhuhai Yisheng Electronics Technology | _yisheng 001 2017-08-17 | 120112 322048 £ 0 7103 £ 1 Yes T8906 4 31 T9905 + 25
58 | Zhuhai Yisheng Electronics Technology | yisheng 002 2018-02-01 | 604097 261348 £ 0 38332 + 1 Yes 9613 + 40 2588 + 26
59 | Shanghai Yitu Technology yitu 000 20170523 | 2211068 5T4130 £ 0 5672 + 2 No 1835352 + 114 5T37848 + 1773
Notes
1 The configuration size does not capture static data included in libraries. We do not count these because some algorithms include common ancilliary libraries for image processing (e.g. openCV) or numerical computation (e.g. blas).
2 The median template creation times are measured on Intel ® Xeon ® CPU E5-2630 v4 @ 2.20GHz processors or, for GPU-enabled implementations, NVidia Tesla K40.
3 | The comparison durations, in nanoseconds, are estimated using std::chrono=high_resolution clock which on the machine in (2) counts Ins clock tficks. Precision is somewhat worse than that however. The & value is the median absolute
deviation times 1.48 for Normal consistency.

Table 1: Summary of algorithms and properties included in this report. The red superscripts give ranking for the quantity in that column.
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FALSE NON-MATCH RATE (FNMR)
Algorithm CONSTRAINED, COOPERATIVE ] LESS CONSTRAINED, NON-COOPERATIVE
Name visA |  visA | VviSAMC [ MUGSHOT [ WEBCAM [ SELEIE [  WILD [ CHILD EXP
[ FMR [ 1E-06 [ 0.000 [ 0.0001 [ 0.0001 [ 0.0001 [ 0.0001 [ 0.0001 ] 0.01 |
1 3divi-001 0.154 0.020 0.078 0.030 0.001 0.046 0.492 0.549
2 3divi-002 0.154 0.021 0.079 0.033 0.001 0.049 0.495 0.561
3 anyvision-001 0.086 0.044 0.072 0.034 0.012 0.075 0.684 -
4 anyvision-002 0.090 0.039 0.066 0.034 0.012 0.075 0.689 -
5 aware-000 0.309 0.054 0.197 0.045 0.003 0.046 0.948 0.808
6 aware-001 0.309 0.054 0.197 0.045 0.004 0.046 0.993 0.952
7 ayonix-000 0.487 0.230 0.435 0.309 0.172 0.360 0.807 0.843
8 camvi-001 0.538 0.183 0.382 0.323 0.106 0.268 0.743 0.763
9 cogent-000 0.084 0.012 0.043 0.018 0.001 0.014 0.508 0.759
10 | cyberextruder-001 0.255 0.076 0.197 0.165 0.029 0.144 0.853 0.780
11 cyberextruder-002 0.134 0.027 0.081 0.042 0.010 0.023 0.486 -
12 dermalog-004 0.240 0.093 0.181 0.131 0.016 0.121 0.996 0.960
13 dermalog-005 0.182 0.066 0.153 0.072 0.027 0.072 0.519 -
14 | digitalbarriers-000 0.463 0.161 0.368 0.184 0.045 0.170 0.741 0.771
15 | digitalbarriers-001 0.502 0.155 0.468 0.041 0.029 0.115 0.678 0.731
16 | fdu-000 0.058 0.016 0.039 0.021 0.001 0.009 0.549 0.706
17 | fdu-001 0.044 0.017 0.035 0.024 - - 0.344 0.657
18 gorilla-000 - - 0.080 0.079 0.249 0.187 0.913 -
19 id3-001 0.250 0.063 0.170 0.036 0.002 0.040 0.765 0.688
20 id3-002 0.239 0.057 0.161 0.032 0.003 0.037 0.810 0.686
21 innovatrics-001 0.183 0.034 0.108 0.043 0.001 0.043 0.643 0.815
22 | innovatrics-002 0.614 0.086 0.405 0.024 - - 0.768 -
23 | intellivision-001 0.221 0.042 0.133 0.037 0.021 0.066 0.878 0.777
24 | isityou-000 0.703 0.414 0.568 0.680 0.690 - 1.000 -
25 | isystems-000 0.179 0.043 0.127 0.064 0.008 0.049 0.678 0.736
26 itmo-002 0.287 0.050 0.161 0.047 0.036 0.069 0.892 0.783
27 itmo-003 0.140 0.020 0.075 0.023 - - 0.450 -
28 megvii-000 0.025 0.005 0.016 0.017 0.000 0.006 0.746 -
29 | morpho-000 0.134 0.026 0.102 0.028 0.007 0.012 0.893 0.846
30 | morpho-002 0.068 0.009 0.038 0.019 0.000 0.006 0.607 0.631
31 | neurotechnology-002 | 0.166 0.036 0.112 0.041 0.000 0.020 0.427 0.683
32 | neurotechnology-003 | 0.088 0.018 0.062 0.027 0.000 0.017 0.421 -
33 noblis-000 0.542 0.212 0.442 0.349 0.153 0.239 0.875 0.757
34 ntechlab-002 0.065 0.021 0.056 0.023 0.003 0.014 0.324 0.459
35 ntechlab-003 0.039 0.011 0.029 0.019 0.003 0.014 0.271 0.433
36 | pa-002 0.286 0.086 0.185 0.041 0.010 0.043 0.633 0.722
37 | rankone-002 0.217 0.049 0.155 0.032 0.000 0.052 0.705 0.778
38 | rankone-003 0.184 0.038 0.117 0.028 0.000 0.040 0.674 0.777
39 | samtech-000 0.443 0.161 0.342 0.044 0.021 0.063 0.878 0.765
40 shaman-000 0.977 0.913 0.930 0.968 0.992 0.997 0.995 0.962
41 shaman-001 0.462 0.136 0.335 0.083 0.030 0.115 0.775 0.899
42 smilart-002 0.353 0.082 0.244 0.098 - - - -
43 | synesis-000 0.324 0.045 0.175 0.040 0.021 0.063 1.000 -
44 | tevian-000 0.129 0.036 0.087 0.022 0.002 0.009 0.500 0.601
45 | tevian-001 0.127 0.033 0.081 0.021 0.002 0.006 0.448 -
46 | tiger-001 0.397 0.137 0.312 0.524 0.015 0.046 0.593 -
47 | tongyitrans-001 0.072 0.038 0.062 0.041 0.009 0.063 0.704 0.743
48 tongyitrans-002 0.066 0.030 0.044 0.039 0.010 0.063 0.725 0.746
49 toshiba-000 0.290 0.069 0.191 0.039 - - 0.719 0.743
50 toshiba-001 0.193 0.033 0.106 0.044 - - 0.795 -
51 | ultinous-000 0.348 0.076 0.234 0.073 0.005 0.040 0.979 -
52 | ultinous-001 0.400 0.075 0.249 0.049 - - 0.486 -
53 | vcog-002 0.903 0.504 0.752 0.692 0.559 0.666 0.778 0.752
54 vigilantsolutions-002 0.321 0.087 0.229 0.092 0.018 0.075 0.675 0.722
55 vigilantsolutions-003 0.267 0.068 0.188 0.057 0.001 0.037 0.571 -
56 visionlabs-002 0.051 0.014 0.033 0.020 0.001 0.017 0.397 0.556
57 visionlabs-003 0.029 0.009 0.018 0.018 0.000 0.017 0.369 -
58 | vocord-002 0.034 0.013 0.023 0.019 0.011 0.012 0.948 0.762
59 | vocord-003 0.109 0.094 0.100 0.056 - - 0.620 -
60 | yisheng-001 0.160 0.032 0.089 0.048 0.000 0.043 0.628 0.756
[ 61 | yisheng-002 [ 0380 [ 0.055 [ 0224 [ 0.024 - - - - |
| 62 | yitu-000 | 0033 | 0.021 | 0.028 | 0017 | 0.000 | 0.012 | 0431 | 0586 |

Table 2:

row. FMR is the proportion of impostor comparisons at or above that threshold. The green column applies to impostors of the same

FNMR is the proportion of mated comparisons below a threshold set to achieve the FMR given in the header on the fourth

sex, age group, and country of birth. All other columns use fully zero effort impostors Note that the webcam and selfie values apply
to images collected on the same day, and that will often yield optimisticlly low FNMR values.
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3 Metrics

3.1 Core accuracy

Given a vector of N genuine scores, u, the false non-match rate (FNMR) is computed as the proportion below some
threshold, T:
XN
FNMR(T) =1 - Z; H(u; —T) (1)
where H () is the unit step function, and H(0) taken to be 1.

Similarly, given a vector of N impostor scores, v, the false match rate (FMR) is computed as the proportion above T:
XN
FMR(T) = ; H(v; —T) )

The threshold, T, can take on any value. We typically generate a set of thresholds from quantiles of the observed impostor
scores, v, as follows. Given some interesting false match rate range, [FMRy,, FMRy/|, we form a vector of K thresholds
corresponding to FMR measurements evenly spaced on a logarithmic scale

Tr = Qu(1 — FMRy,) 3)

where () is the quantile function, and FMR;, comes from
k
log,o FMR}; = log;, FMR, + X [log;o FMRy — log,o FMR[] 4)
Error tradeoff characteristics are plots of FNMR(T) vs. FMR(T). These are plotted with FMRy — 1 and FMRy, as low

as is sustained by the number of impostor comparisons, N. This is somewhat higher than the “rule of three” limit 3/N
because samples are not independent, due to re-use of images.

FNMR(T)  “False non-match rate”
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4 Datasets

4.1

4.2

4.3

Child exploitation images

The number of images is O(10%).
The number of subjects is O(10%).
The number of subjects with two images O(10%).

The images are operational. They are taken from ongoing investigations of child exploitation crimes. The images
are arbitrarily unconstrained. Pose varies considerably around all three axes, including subject lying down. Res-
olution varies very widely. Faces can be occluded by other objects, including hair and hands. Lighting varies,
although the images are intended for human viewing. Mis-focus is rare. Images are given to the algorithm without
any cropping; faces may occupy widely varying areas.

The images are usually large from contemporary cameras. The mean interocular distance (IOD) is 70 pixels.
The images are of subjects from several countries, due to the global production of this imagery.

The images are of children, from infancy to late adolescence.

All of the images are live capture, none are scanned. Many have been cropped.

When these images are input to the algorithm, they are labelled as being of type "EXPLOITATION" - see Table 4 of
the FRVT APL

Visa images

The number of images is O(10).

The number of subjects is O(10°).

The number of subjects with two images O(10%).

The images have geometry in reasonable conformance with the ISO/IEC 19794-5 Full Frontal image type. Pose is
generally excellent.

The images are of size 252x300 pixels. The mean interocular distance (IOD) is 69 pixels.

The images are of subjects from greater than 100 countries, with significant imbalance due to visa issuance patterns.
The images are of subjects of all ages, including children, again with imbalance due to visa issuance demand.
Many of the images are live capture. A substantial number of the images are photographs of paper photographs.

When these images are input to the algorithm, they are labelled as being of type "ISO” - see Table 4 of the FRVT
APIL.

Mugshot images

The number of images is O(10°).
The number of subjects is O(10°).

The number of subjects with two images O(10°).

2018/02/15 17:33:29
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4.4

4.5

The images have geometry in reasonable conformance with the ISO/IEC 19794-5 Full Frontal image type.
The images are of variable sizes. The median IOD is 104 pixels. The mean IOD is 123 pixels.

The images are of subjects from the United States.

The images are of adults.

The images are all live capture.

When these images are input to the algorithm, they are labelled as being of type “mugshot” - see Table 4 of the
FRVT API.

Selfie images

The number of images is below 500.

The number of subjects is below 500.

All subjects have a selfie image, and a portrait image.

The portrait images are in reasonable conformance with the ISO/IEC 19794-5 Full Frontal image type.

The selfie images vary: taken with camera above and below eye level, with one hand or two hands. Pitch angles
vary more than yaw angles, which are frontal. Some perspective distortion is evident.

The images have mean IOD of 140 pixels.

The images are of subjects from the United States.
The images are of adults.

The images are all live capture.

When these images are input to the algorithm, they are labelled as being of type “WILD” - see Table 4 of the FRVT
APIL.

Webcam images

The number of images is below 1500.

The number of subjects is below 1500.

All subjects have a webcam image, and a portrait image.

The portrait images are in reasonable conformance with the ISO/IEC 19794-5 Full Frontal image type.

The webcam images are taken with camera at a typical head height, with mild pitch angles, low yaw angles, but
some variation in range, such that low perspective distortion is sometimes evident.

The images have mean IOD of 68 pixels (sd=12).
The images are of subjects from the United States.
The images are of adults.

The images are all live capture.

When these images are input to the algorithm, they are labelled as being of type "MUGSHOT” - see Table 4 of the
FRVT APIL

2018/02/15 17:33:29
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' 4
4

(a) Visa (b) Mugshot (c) Webcam (d) Selfie (e) Wild

Figure 3: The figure gives simulated samples of image types used in this report.

4.6 Wild images

> The number of images is O(10).
> The number of subjects is O(103).
> The number of subjects with two images O(103).

> The images include many photojournalism-style images. Images are given to the algorithm using a variable but
generally tight crop of the head. Resolution varies very widely. The images are very unconstrained, with wide yaw
and pitch pose variation. Faces can be occluded, including hair and hands.

> The images are of adults.
> All of the images are live capture, none are scanned.

> When these images are input to the algorithm, they are labelled as being of type "WILD” - see Table 4 of the FRVT
APIL.

5 Results

5.1 Test goals

> To state overall accuracy.

> To compare algorithms.

5.2 Test design
Method: For wild images:

> The comparisons are of wild photos against wild photos.
> The number of genuine comparisons is O(10°).

> The number of impostor comparisons is O(107).

an. FNMR(T)  “False non-match rate”
2018/02/15 17:33:29 FMR(T)  “False match rate”
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> The comparisons are fully zero-effort, meaning impostors are paired without attention to sex, age or other covari-
ates.

> The number of persons is O(10%).
> The number of images used to make 1 template is 1.

> The number of templates used to make each comparison score is two corresponding to simple one-to-one verifica-
tion.

Method: For visa images:

> The comparisons are of visa photos against visa photos.
> The number of genuine comparisons is O(10%).
> The number of impostor comparisons is O(10'").

> The comparisons are fully zero-effort, meaning impostors are paired without attention to sex, age or other covari-
ates. However, later analysis is conducted on subsets.

> The number of persons is O(10°).
> The number of images used to make 1 template is 1.

> The number of templates used to make each comparison score is two corresponding to simple one-to-one verifica-
tion.

For mugshot images:

> The comparisons are of mugshot photos against mugshot photos.
> The number of genuine comparisons is O(10°).
> The number of impostor comparisons is O(107).

> The comparisons are fully zero-effort, meaning impostors are paired without attention to sex, age or other covari-
ates.

> The number of persons is O(10%).
> The number of images used to make 1 template is 1.

> The number of templates used to make each comparison score is two corresponding to simple one-to-one verifica-
tion.

For selfie images:

> The comparisons are of selfie photos against portrait photos.
> The number of genuine comparisons is O(10?).
> The number of impostor comparisons is O(10°) selfies are compared with portraits of O(10°) other subjects.

> The comparisons are fully zero-effort, meaning impostors are paired without attention to sex, age or other covari-
ates.

> The number of persons is O(10°).

> The number of images used to make 1 template is 1.

FNMR(T)  “False non-match rate”
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>

The number of templates used to make each comparison score is two corresponding to simple one-to-one verifica-
tion.

For webcam images:

>

The comparisons are of webcam photos against portrait photos.
The number of genuine comparisons is O(103).
The number of impostor comparisons is O(10%) webcams are compared with portraits of O(10°) other subjects.

The comparisons are fully zero-effort, meaning impostors are paired without attention to sex, age or other covari-
ates.

The number of persons is O(10°).
The number of images used to make 1 template is 1.

The number of templates used to make each comparison score is two corresponding to simple one-to-one verifica-
tion.

For child exploitation images:

The comparisons are of unconstrained child exploitation photos against others of the same type.
The number of genuine comparisons is O(10%).
The number of impostor comparisons is O(107).

The comparisons are fully zero-effort, meaning impostors are paired without attention to sex, age or other covari-
ates.

The number of persons is O(10%).
The number of images used to make 1 template is 1.

The number of templates used to make each comparison score is two corresponding to simple one-to-one verifica-
tion.

We produce two performance statements. First, is a DET as used for visa and mugshot images. The second is
a cumulative match characteristic (CMC) summarizing a simulated one-to-many search process. This is done as
follows.

— We regard M enrollment templates as items in a gallery.

— These M templates come from M > N individuals, because multiple images of a subject are present in the
gallery under separate identifiers.

— We regard the verification templates as search templates.
— For each search we compute the rank of the highest scoring mate.

— This process should properly be conducted with a 1:N algorithm, such as those tested in NIST IR 8009. We
use the 1:1 algorithms in a simulated 1:N mode here to a) better reflect what a child exploitation analyst does,
and b) to do show algorithm efficacy is better than that revealed in the verification DETs.

2018/02/15 17:33:29
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5.3 Failure to enrol

[ Algorithm ‘ Failure to Enrol Rate” |
| Name | CHILD-EXPLOIT | MUGSHOT |  SELFIES | VISA [ weBCAM | WILD |
3divi-001 0.2006 0.0019 0.0202 0.0007 0.0020 0.1898
3divi-002 0.3103 0.0039 0.0376 0.0010 0.0027 0.2413
anyvision-001 - 0.0070 0.0578 0.0091 0.0089 0.5569
anyvision-002 - 0.0070 0.0578 0.0090 0.0095 0.5575
aware-000 0.4663 0.0018 0.0231 0.0005 0.0055 0.2444
aware-001 0.1897 0.0010 0.0145 0.0002 0.0048 0.1431
ayonix-000 0.0000 0.0109 0.0751 0.0137 0.0109 0.0000
camvi-001 0.3931 0.0033 0.0231 0.0010 0.0027 0.3767
cogent-000 0.2914 0.0011 0.0029 0.0005 0.0020 0.2200
cyberextruder-001 0.5338 0.0036 0.0376 0.0029 0.0205 0.5730
cyberextruder-002 - 0.0026 0.0058 0.0028 0.0123 0.1164
dermalog-004 0.3110 0.0031 0.0087 0.0090 0.0020 0.2050
dermalog-005 - 0.0016 0.0000 0.0041 0.0014 0.1498
digitalbarriers-000 0.5469 0.0043 0.0925 0.0019 0.0184 0.5170
digitalbarriers-001 0.5102 0.0044 0.0925 0.0018 0.0232 0.4593
fdu-000 0.4992 0.0025 - 0.0011 0.0020 0.3437
fdu-001 0.1380 0.0015 - 0.0009 - 0.0674
gorilla-000 - 0.0009 0.0029 0.0004 0.0007 0.1644
id3-001 0.3411 0.0043 0.0260 0.0043 0.0014 0.2090
id3-002 0.3168 0.0030 0.0202 0.0032 0.0020 0.1496
innovatrics-001 0.3392 0.0013 0.0087 0.0004 0.0027 0.3337
innovatrics-002 - 0.0003 - 0.0004 - 0.2435
intellivision-001 0.5495 0.0052 0.0491 0.0042 0.0252 0.7025
isityou-000 0.4714 0.0022 0.0665 0.0010 0.0116 0.4586
isystems-000 0.4757 0.0025 0.0260 0.0010 0.0068 0.4544
itmo-002 0.5751 0.0068 0.0636 0.0029 0.0498 0.6985
megvii-000 - 0.0007 0.0000 0.0003 0.0007 0.0258
morpho-000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
morpho-002 0.0572 0.0009 0.0000 0.0004 0.0007 0.0238
neurotechnology-002 0.2043 0.0000 0.0058 0.0000 0.0014 0.1525
neurotechnology-003 - 0.0011 0.0058 0.0005 0.0020 0.1698
noblis-000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ntechlab-002 0.0926 0.0009 0.0029 0.0005 0.0007 0.0584
ntechlab-003 0.0926 0.0009 0.0029 0.0005 0.0007 0.0584
pa-002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
rankone-002 0.0009 0.0001 0.0000 0.0000 0.0000 0.0855
rankone-003 0.0009 0.0001 0.0000 0.0000 0.0000 0.0855
samtech-000 0.5474 0.0052 0.0491 0.0042 0.0252 0.7023
shaman-000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
shaman-001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
smilart-002 - 0.0012 - 0.0011 - -
synesis-000 - 0.0022 0.0347 0.0007 0.0095 0.4111
tevian-000 0.3373 0.0011 0.0000 0.0012 0.0020 0.2661
tongyitrans-001 0.0000 0.0068 0.0462 0.0040 0.0055 0.0000
tongyitrans-002 0.3609 0.0078 0.0462 0.0040 0.0055 0.0000
toshiba-000 0.0000 0.0000 - 0.0000 - 0.0000
toshiba-001 - 0.0000 - 0.0000 - 0.0000
ultinous-000 - 0.0002 0.0000 0.0003 0.0000 0.0497
ultinous-001 - 0.0002 - 0.0003 - 0.0497
vcog-002 0.2209 0.0021 0.0087 0.0019 0.0007 0.1672
vigilantsolutions-002 0.3585 0.0010 0.0116 0.0004 0.0048 0.3262
vigilantsolutions-003 - 0.0008 0.0058 0.0004 0.0014 0.1336
visionlabs-002 0.3063 0.0021 0.0087 0.0026 0.0007 0.1865
visionlabs-003 - 0.0020 0.0087 0.0025 0.0014 0.1580
vocord-002 0.3782 0.0015 0.0029 0.0037 0.0171 0.1992
vocord-003 - 0.0256 - 0.0776 - 0.4808
yisheng-001 0.4277 0.0016 0.0173 0.0006 0.0020 0.1770
yisheng-002 - 0.0016 - 0.0006 - 0.1770
yitu-000 0.3475 0.0015 0.0029 0.0013 0.0014 0.1591

Table 3: FTE is the proportion of failed template generation attempts. Failures can occur because the software throws an exception,
or because the software electively refuses to process the input image. This would typically occur if a face is not detected. FTE is
measured as the number of function calls that give a non-zero error code, OR that give a “small” template. This is defined as one
whose size is less than 0.3 times the median template size. This second rule is needed because some algorithms incorrectly fail to
return a non-zero error code when template generation fails.

! The effects of FTE are included in the accuracy results of this report by regarding any template comparison involving a failed template
enrollment to produce a low similarity score. Thus higher FTE results in higher FNMR.
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5.4 Recognition accuracy

Core algorithm accuracy is stated via:

> Cooperative subjects

The summary table of Figure 2;

The visa image DETs of Figures 4 and 5;
The mugshot DETs of Figure 6 ;
The selfie-portrait DETs of Figure 7;

The webcam-portrait DETs of Figure 8;

> Non-cooperative subjects

The photojournalism DET of Figure 9

The sensitivity of photojournalism FNMR to relative yaw angles in Figure 10.

The sensitivity of photojournalism FMR to relative yaw angles in Figure 11.
The child-exploitation DET of Figure 12;
The child-exploitation CMC of Figure 13.

Figure 18 shows dependence of false match rate on algorithm score threshold. This allows a deployer to set a threshold
to target a particular false match rate appropriate to the security objectives of the application.

Figure 20 likewise shows FMR(T) but for mugshots, and specially four subsets of the population.

Note that in both the mugshot and visa sets false match rates vary with the ethnicity, age, and sex, of the enrollee and
impostor - see section 5.6.

FNMR(T)  “False non-match rate”
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5.5 Genuine distribution stability
5.5.1 Effect of birth place on the genuine distribution

Background: Both skin tone and bone structure vary geographically. Prior studies have reported variations in FNMR
and FMR.

Goal: To measure false non-match rate (FNMR) variation with country of birth.

Methods: Thresholds are determined that give FMR = {0.001, 0.0001} over the entire impostor set. Then FNMR is mea-
sured over 1000 bootstrap replications of the genuine scores. Only those countries with at least 140 individuals are
included in the analysis.

Results: Figure 21 shows FNMR by country of birth for the two thresholds.

Caveats: The results may not relate to subject-specific properties. Instead they could reflect image-specific quality dif-
ferences, which could occur due to collection protocol or software processing variations.

FNMR(T)  “False non-match rate”
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5.5.2 Effect of age on genuine subjects

Background: Faces change appearance throughout life. Face recognition algorithms have previously beeen reported to
give better accuracy on older individuals (See NIST IR 8009).

Goal: To quantify false non-match rates (FNMR) as a function of age. We do not aim to quantify ageing effects here as the
separation between two samples is limited to just a few years.

Methods: Using the visa images, thresholds are determined that give FMR = 0.001 and 0.0001 over the entire impostor
set. Then FNMR is measured over 1000 bootstrap replications of the genuine scores.

Results: For the visa images, Figure 22 shows how false non-match rates for genuine users, as a function of age group.

The notable aspects are:

> Younger subjects give considerably higher FNMR. This is likely due to rapid growth and change in facial appear-
ance.

> FNMR trends down throughout life. The last bin, AGE > 72, contains fewer than 140 mated pairs, and may be
affected by small sample size.

Caveats: None.

.23, FNMR(T)  “False non-match rate”
2018/02/15 17:33:29 FMR(T)  “False match rate”
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5.6 Impostor distribution stability
5.6.1 Effect of birth place on the impostor distribution

Background: Facial appearance varies geographically, both in terms of skin tone, cranio-facial structure and size. This
section addresses whether false match rates vary intra- and inter-regionally.

Goals:
> To show the effect of birth region of the impostor and enrollee on false match rates.

> To determine whether some algorithms give better impostor distribution stability.

Methods:

> For the visa images, NIST defined 10 regions: Sub-Saharan Africa, South Asia, Polynesia, North Africa, Middle
East, Europe, East Asia, Central and South America, Central Asia, and the Caribbean.

> For the visa images, NIST mapped each country of birth to a region. There is some arbitrariness to this. For exam-
ple, Egypt could reasonably be assigned to the Middle East instead of North Africa. An alternative methodology
could, for example, assign the Philippines to both Polynesia and East Asia.

> FMR is computed for cases where all face images of impostors born in region r, are compared with enrolled face
images of persons born in region r;.

N f(s, — T
FMR(ry, 79, T) = 2 ~ (5i ) (5)
71,72

where the same threshold, T, is used in all cells, and H is the unit step function. The threshold is set to give FMR(T)
=0.001 over the entire set of visa image impostor comparisons.

> This analysis is then repeated by country-pair, but only for those country pairs where both have at least 1000 images
available. The countries' appear in the axes of graphs that follow.

> The mean number of impostor scores in any cross-region bin is 33 million. The smallest number of impostor scores
in any bin is 135000, for Central Asia - North Africa. While these counts are large enough to support reasonable
significance, the number of individual faces is much smaller, O(N°-5).

> The numbers of impostor scores in any cross-country bin is shown in Figure 136.

Results: Subsequent figures show heatmaps that use color to represent the base-10 logarithm of the false match rate.
Red colors indicate high (bad) false match rates. Dark colors indicate benign false match rates. There are two series of
graphs corresponding to aggregated geographical regions, and to countries. The notable observations are:

> The on-diagonal elements correspond to within-region impostors. FMR is generally above the nominal value of
FMR = 0.001. Particularly there is usually higher FMR in, Sub-Saharan Africa, South Asia, and the Caribbean.
Europe and Central Asia, on the other hand, usually give FMR closer to the nominal value.

> The off-diagonal elements correspond to across-region impostors. The highest FMR is produced between the
Caribbean and Sub-Saharan Africa.

> Algorithms vary.

IThese are Argentina, Australia, Brazil, Chile, China, Costa Rica, Cuba, Czech Republic, Dominican Republic, Ecuador, Egypt, El Salvador, Germany,
Ghana, Great Britain, Greece, Guatamala, Haiti, Hong Kong, Honduras, Indonesia, India, Israel, Jamaica, Japan, Kenya, Korea, Lebanon, Mexico,
Malaysia, Nepal, Nigeria, Peru, Philippines, Pakistan, Poland, Romania, Russia, South Africa, Saudi Arabia, Thailand, Trinidad, Turkey, Taiwan,
Ukraine, Venezuela, and Vietnam.
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Figure 23: For the visa images, the dots show FMR for impostor comparisons of individuals of the same sex and same age group for
the region of the world that gives the worst (highest) FMR when the threshold is set to give FMR = 0.001 (red vertical line) over all
O(10'°) impostor scores i.e. zero-effort. The shift of the dots to right shows massive increases in FMR when impostors have the same
sex, age, and region of birth. The color code indicates which region gives the worst case FMR. If the observed variation is due to the
prevalence of one kind of images in the training imagery, then algorithms developed on one kind of data might be expected to give
higher FMR on other kinds.
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> We computed the same quantities for a global FMR = 0.0001. The effects are similar.

Caveats:

> The effects of variable impostor rates on one-to-many identification systems may well differ from what’s implied
by these one-to-one verification results. Two reasons for this are a) the enrollment galleries are usually imbalanced
across countries of birth, age and sex; b) one-to-many identification algorithms often implement techniques aimed
at stabilizing the impostor distribution. Further research is necessary.

> Inprinciple, the effects seen in this subsection could be due to differences in the image capture process. We consider
this unlikely since the effects are maintained across geography - e.g. Caribbean vs. Africa, or Japan vs. China.

FNMR(T)  “False non-match rate”

2018/02/15 17:33:29 FMR(T)  “False match rate”



45

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘sared 103sodwr a8e-awres pue xos-aures woy payndwiod st a8y sy ‘spoaffo Ajunod o3 aanIsussur jsowr sreadde
uny3rio8e sqejuoIsIA 9y ‘spos Sururen) pajySom Ajjeuoneu Jo asn Woij dALIDP Avew ‘Swy3LIoS[e 19yj0 jJsow 03 dAne[aI [esioadr siy suonemdod ueadorng ayj ur syrys
aanrsod Aq paruedurodoe st ‘sunprioSe sueil I Suol pue njrg ay3 yim suonemdod UeIsy Ul J1ys paonpai dy] ‘SHIYs uonnqrysip Jfoasodwr urefdxa jou saop auoje auoj
UDys Jeyl MOYs 0} Uasoyd ale sarnunod ayJ ‘samsy jusnbasqns oy ur 1eadde jey; sajer yojew asjey (Mof 1o) ySry Ajsnofewour ayj Se JSoJIULW Jey} SO0 [re} jsnf jou
‘uonnqrysip roysoduwir 2Iius 9y} UL SYIYS MOYS 0] pauSISap SIJISKeIs Sy uonnqLysip Iojsodwr [eqofs oy} jo SUOLEIASP pIEpUE)S JO IoqUINU B Sk passaldxe ‘uonnqrysip
103s0dwir [eqofS ayy Jo uraw oy} 03 dARE[AI PayIYs SI (q*e) 1red Aunoo ayy 1oj uonnqrLysIp 103soduwr 9y} Jo ueaw ayj Moy smoys deurjeay ayy ‘soSewr esiA 104 :Fg oISy

99]|0JUS JO Yuiq Jo uoibay

B S S A S S

RN R RO R R RO R RoR RO R pRv® R0 RO R e koo ispee® ook 200~ Buaysik
T00 Buaysik £00 plo2on 200 plodon €00 SUeJuoISIA 200 SOe[UOISIA €00 suonnjosiuejifin i i 200 suonnjosiuejifin i i 200 Boon

000 snounn TOO eqIysoy 200 sueniAbuoy 100 sueniAbuoy T00 4obn TOO™ UeIAS)

TOO snounin 000 ©qIysoy

Py

9]

Q

o

=1

=3

= = = =3

0 000 Uelnal 000 SIsauAs 200 Mejws TO0 ueweys 000 ueweys 000 Yyoswes €00 auoyuel 200 auoyuel =t
=

=3

5

k]

o

@

o

=

200 ed €00 qejyosu 200 gelyosu 000 sljqou €00 ABojouypaioinau | | zoo ABojouyosiomnau | | 200 oydiow | | 000 oyd.ow

000 NOAYIS! TOO UOISIAI2IUl 200 Souyenouul TOO SouyenouUl

200 €p!

00 bojewisp 200 Japnixalagho

000 SwaisAsi

200 ount

100 €p! T00 Np} 000 Np} 100 Siotueqrendip 000 sioureqrenip | | 500 Boeuwwusp

000 uaboo TOO IAWed

€00 ounl

4

91030s-Z

000 xiuofke TO0 afeme 000 areme 200" INIPE TOO INIPE

T00 J3pnJixa1agAo

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



46

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULBIUL 3Y] J© SI YA S9IeJIPpUl A215) 'I10]0d ay3 Aq papod jeys se Ajpuenb swres ayg 9418 31 x0q yows ur steadde 3xa; T ‘suostredwod tojsoduwir (,,01)O I8
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSISJJIP WOf S90f JO suostieduod 103soduwr 1oA0 paAIasqo sajel yojew asjey smoys deuneay ay ‘saSewr esia uo Sunerado [90-1AIpg WLIOS[e 10, :GZ 9INSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)dW4 Buinib ‘To0 IAIpe wyiioble Joj 668°2 = L ploysalyl 1e YIN4 uolfbial ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



47

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULBIUL 3Y] J© SI YA S9IeJIPpUl A215) 'I10]0d ay3 Aq papod jeys se Ajpuenb swres ayg 9418 31 x0q yows ur steadde 3xa; T ‘suostredwod tojsoduwir (,,01)O I8
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSISJJIP WOf S90vf JO suostieduod 103soduwr 1oA0 paAIasqo sajel yojew asjey smoys deuneay ay ‘saSewr esia uo Sunerado Zog-1AIpg WnLIoSe 10, :9z 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)dN4 Buinib ‘200 IAIpe wyiioble Joj 668°2 = 1 ploysalyl 1e YIA4 uolfbial ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



48

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 YN PIPULSIUL 3} Je SI YN SoFedIpul Ao15) 10[0d a3 Aq papod jey; se Ajpuenb awres ayy 2413 31 x0q yows ur sreadde 1xa3 JT suostredwod 1ojsodwr ( 0T)O [[e 3240
paindwoo ‘opn jord ayy ur N4 108183 a3 9ALS 03 AJjeqor8 paxy pjoysaiy; uonrudodar e jsureSe pajunod are saydjew aseq red UOrSar UsALS oy UI UIOq dI9M OYM S[en
-PIAIPUI JUSIDJJTP WO S90kJ JO SUosLIedurod 103sodwlr 1oA0 paAIasqo sajel yojew asfey smoys deuneay ayj ‘soSewr esia uo Sunerado gpg-a1eme wirioSye 1o, :/z 2InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/,W =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO
OId3aNVSD
VISV3
odn3
1SVvan

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Aireqolb 10000 = (L)4N- Buinib ‘000 areme wiyiioBle 1o} 620 = L PIoysaly} re YN uoibai ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



49

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 YN PIPULSIUL 3} Je SI YN SoFedIpul Ao15) 10[0d a3 Aq papod jey; se Ajpuenb awres ayy 2413 31 x0q yows ur sreadde 1xa3 JT suostredwod 1ojsodwr ( 0T)O [[e 3240
paindwoo ‘opn jord ayy ur N4 108183 a3 9ALS 03 AJjeqor8 paxy pjoysaiy; uonrudodar e jsureSe pajunod are saydjew aseq red UOrSar UsALS oy UI UIOq dI9M OYM S[en
-PIAIPUI JUSIJJTP WO S30BJ JO SUosLIedurod 103sodwlr 1oA0 paAIasqo sajel yojew asfey smoys deuneay ayj ‘soSewr esia uo Sungerado [pp-o1eme wirioSye 1o, :gz 2InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/,W =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO
OId3aNVSD
VISV3
odn3
1SVvan

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)4N- Buinib ‘To0 areme wyiioble 1o} 620 = L PIoysaly} re YN uoibas ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



50

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IdJIp WOy sadej Jo suosiredurod 1ojsoduwlr 19A0 paAIasqo sajel yojewr asjey smoys deunpeay oy ‘saSewrr esia uo Sunerado gpg-xiuode unprioSe 104 67 9INSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)Y Buiaib ‘000 x1uoke wyiiobie 1o} 6T6°0 = L PIoYsaly} re YN uoibal sso1d

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



51

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 YN PIPULSIUL 3} Je SI YN SoFedIpul Ao15) 10[0d a3 Aq papod jey; se Ajpuenb awres ayy 2413 31 x0q yows ur sreadde 1xa3 JT suostredwod 1ojsodwr ( 0T)O [[e 3240
paindwoo ‘opn jord ayy ur N4 108183 a3 9ALS 03 AJjeqor8 paxy pjoysaiy; uonrudodar e jsureSe pajunod are saydjew aseq red UOrSar UsALS oy UI UIOq dI9M OYM S[en
-PIAIPUI JUSIDJJIP WOJ S90kJ JO SuosLIedurod 10jsoduwlr JoA0 paAIasqo sajel yojew asfey smoys deuneay ayj ‘soSewr esia uo Sugerado [00-1awed wiLod[e 1o, :0g 2InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/,«v\v

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

Q2
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

J101s0dwi abe awes | | (1108 019z "a'1) Bunred Jo)sodwi Auy

*Alreqolb 10000 = (L)4INd BuiniBb ‘To0 Iawred wyiiobie 1oy T89°0 = L Ploysalyl re JNd uoibai ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



52

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JUaIdJIp WOy sadef Jo suosLredwod rojsodwil 1oA0 paAlasqo sojer yojew asjey smoys deuneay ayy ‘soSewr esia uo Sunerado gpp-juaSod unprioSe 104 :I¢ 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (1)"IN Buiaib ‘000 1uabod wiyiobe 104 000 ¥9SE = L PIoYsaly} re YN uoibal sso1d

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



53

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIyJIp Wy sa0ey Jo suostiedwod 103sodwr 19A0 paAIasqo sajer yojew asfey smoys deunjesay ayj ‘saSewr esia uo unerado [pg-1opnixa1aqAd wyjLiodye 10, :gg 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

‘Alreqolb T000'0 = (L)dINL Buinib ‘To0 Japnixa1agAo wyiioble 1oy 29/°0 = 1 Ploysalyl 1e YN uoibai ssoi1D

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



54

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIyJIp Wy saoey jo suostredwod 103sodwr 19A0 paAIasqo sajer yojew asfey smoys deunjesay ayj ‘saSewr esia uo unerado gpg-1opnixa1aqAd wyjLiodye 10, :gg 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

‘Aireqol6 T000°0 = (L)dINL Buinib ‘200 J1epnixaiagAo wyiioble 1oy 0050 = L Ploysalyl 1e HINH uoibal ssoi1D

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



55

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IdyJIp WOy Sadey Jo suosireduwod 103sodwr 10A0 paAIasqo sajel yojewr asfej smoys deuneay ayp ‘sadew esia uo Sunerado ppp-Sojeuriop wiLioS[e 10 F¢ 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (1)"IN Bunib ‘00 Borewssp wyiioble 1o} 6G6°T8 = L Ploysaly) e HA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



56

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IdyJIp WOy Sadef jo suosieduwod 103sodwr 10A0 paAIasqo sajel yojew asfej smoys deuneay ayp ‘sadew esia uo Sunerado Gpp-Sojeuriop wijriod[e 10 :G¢ 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (1)"IN Buinib ‘500 Borewusp wyiioble 1o} #17€°6/ = L Ploysalyl e HA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



57

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

)
)
Ao/% 5

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IJJIp WOIJ S90ey Jo suostiedwod f03sodul 19A0 paAIasqo sajel yojews asjey smoys deunyeay ayy ‘sadewr esia uo Sunerado gpp-siaLireqeiSip Wy3LIoSe 104 :9¢ 9InSL]

99||04ua Jo yuiq jo uoifay

W«

S
)
¥

Ao/,% 25

U\
p0* o

>3

\ > ')
o P e © &

Jojsodwi abe awes ‘xas awes

x©°

Q
s
N & ém&»

D
4&&@ el
QST o

S
a1dvo
VISVO
OI43NVSO
VISvV3
odn3a
1SV3IN
VOId4vN
A10d

VISVS

VOld4vSss

d4 0Tho|

Jo1sodwi abe awes i i

(11oye 019z "a'1) Bunred Joysodwi Auy

a1dvo

VISVO

Joisodwi Jo yuig jo uoibay

OId3aNVSD

MSVE

odn3a

1SVIN

YOId4vN

A10d

VISVS

VOld4vss

*Areqolb 10000 = (L)dWd Buinib ‘000 siaureqrenbip wynioble 10} 9%9°0 = L PIoysaiyl e JINH uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



58

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘apm 3o1d oy ur YA 19518 Ay 9IS 03 AJjeqol8 paxyy pjoysaiyy uonuSodar e jsureSe pajunod aie saydjewr aspe] red uordar usArLS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JUDIJJIp WOIJ S90ey Jo suostiedwod 103s0dul 19A0 paAIasqo sajel yojews asjey smoys deunyeay ayy ‘sadewr esia uo Sunerado [0-siaLLreqeSIp Wy3LIoSe 104 /¢ 9INSL]

99]|04Ud JO Y1liq Jo uoibay
S
Ao@%m

s N N e e \wix_mo e
RO° @O 1T T 87T T &7 o

W«

S
)
¥

Q2
S s > o o) 3 S
W 00 o P P e N N o

- didvO

- VISVO

- JI43NVSO

- VISv3

-0dn3

- 1Svan

- VOId4dvN

- A10d

- VISVS

- VOld4vss

Jojsodwi abe awes ‘xas awes i i Joisodwi xas awes

- dlidvo

- VISVO

Joisodwi Jo yuig jo uoibay

- JI43NVSD

- VISv3a

-0odn3

- 1SvaiN

= YOI44VN

dINd otBo)

- A10d

- VISVS

- VOlddvss

10)sodui abe awes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Areqolb 10000 = (L)dWd Buinib ‘Too siaureqrenBip wyiiobie 1o} 002°0 = L PIoysaiyl e dINH uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



59

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULIUI 3Y] J& SI YN S9IeJIpUL A215) 10[0d 3y) Aq papod jey; se Ajpuenb swres ayj 9418 31 x0q yoes uf siwadde 3xa) JT ‘suostredwod 1ojsodwir (,01)O [12
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSIDJIP WO S90¥f JO suosLieduwrod 10jsodwlr 1040 paAIasqo sajel yojewt asyey smoys deunjeay aiyj ‘saSew esia uo Sunesado g0-npy WiLioS[e 1o, :g¢ 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqol6 10000 = (L)dNd Buiaib ‘000 Npj wyiioBle Joj 862°0 = L ploysalyl ye N4 uolbal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



60

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULIUI 3Y] J& SI YN S9IeJIpUL A215) 10[0d 3y) Aq papod jey; se Ajpuenb swres ayj 9418 31 x0q yoes uf siwadde 3xa) JT ‘suostredwod 1ojsodwir (,01)O [12
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSIDJIP WO S90f JO suosLieduwrod 10jsodwlr 1040 paAIasqo sajel yojew asyey smoys deunjeay aiyj ‘saSew esia uo Sunesado [00-npy uWnLIoS[e 1o, :6¢ 9InSLy

99||04ua Jo yuiq jo uoifay

s} S =}
S ) 57 o S N

N > W ) D N W\ D
P P 6 G e o 8 (00 o P P 6 P e

<
s o
NN e

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

VISVO

Joisodwi Jo yuig jo uoibay

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqol6 10000 = (L)d4 Buaib ‘Too npj wyiioBle Joj 0§8°0 = L ploysalyl 1e N4 uolbal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



61

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IdJIp WO Saoef Jo suosLiedwiod rojsodulr 190 paAlIasqo sajel yojewr asey smoys deuneay ayg ‘saSewr esia uo Sunerado gpp-e[rios unproSe 104 0 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (1)"IN Buiaib ‘000 ®|iHob wyilobe 1oj 69G°0 = L Ploysalyl ¥e HIA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



62

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULIUI 3Y] J& SI YN S9IeJIpUL A215) 10[0d 3y) Aq papod jey; se Ajpuenb swres ayj 9418 31 x0q yoes uf siwadde 3xa) JT ‘suostredwod 1ojsodwir (,01)O [12
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSIJIP WO Sa0ej Jo suostiedwod 1ojsoduwr 19A0 paAIasqo sajel yojew asjey smoys dewgeay ay ‘saSewr esia uo Sunesado [00-gpr wiyrioSe 1o [ 9InSLy

99||04ua Jo yuiq jo uoifay

s} S =}
S ) 57 o S N

5
N N > N ) o) N > N o)
o P 6 P P I L Ve I e R S AP

> 3o

NN e

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

VISVO

Joisodwi Jo yuig jo uoibay

OId3aNVSD

MSVE

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqol6 10000 = (L)dNd Buaib ‘To0 €p! wynioble 10} 000°TT9Z = L PIoysaiy} Je HINH uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



63

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULIUI 3Y] J& SI YN S9IeJIpUL A215) 10[0d 3y) Aq papod jey; se Ajpuenb swres ayj 9418 31 x0q yoes uf siwadde 3xa) JT ‘suostredwod 1ojsodwir (,01)O [12
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSIJIP WO Sa0ej Jo suostiedwod 1ojsoduwlr 19A0 paAIasqo sajel yojew asjey smoys dewgeay ay ‘saSewr esia uo Sunesado zop-gpr wirioSe 1o :gp 9InsLy

99||04ua Jo yuiq jo uoifay

%Amm

2 <>
e o

Nel JVAO AO/

2
= o >
o J & J

Y
S \vx_ N N
> R 7 0 o 5 EAGINC

7 (0%

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

MSVE

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqol6 10000 = (L)dNd Buaib ‘200 €p! wyniobe 10} 000°61792 = L PIoUsaiy} e dINH uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



64

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp WO sa0ej jo suostiedwod 1ojsodw] I9A0 paAIasqo sajer yojew asfey smoys deuneay ayj ‘sedew esia uo Sunesado [0Q-soLpeAOUUI WIYILIOS[E 10 :gF 9INSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Ajreqolb T000'0 = (L)HINL Buiaib ‘100 saureaouur wyiioble o) 95T G = 1 pjoysaiyl 1e HA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



65

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp WO sa0ej jo suostiedwod 1ojsoduwr I9A0 paAIasqo sajer yojew asjej smoys deuneay ayj ‘sedew esia uo Sunesado zpg-soLpeaouu] WYILIOS[e 10 FF 9INSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

m.@
)
> NN

2
AO/ 4o ,W\VA

2
S \vx_ N N
> R S I N g

¥ 0%
aidvo
YISVO
JIY3NVSD
VISV3
odn3
1SV3IN
VOld4vN
A10d
VISVS

VOld4vSss

Jojsodwi abe awes ‘xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

MSVE

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d
VISVS

VOld4vss

0'9-
101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

‘Alreqolb 10000 = (L)4INd BuiniB ‘200 sourerouur wiyiiobe 10) 000°SEEBEZ = L PIoysalyl 1e HIA- uoifbial ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



66

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JURIdJJIp WO S30kf Jo suosLiedurod 103sodwr 19A0 paAIasqo sajer yoyewr aspey smoys deunjeay ayj ‘saSew esia uo Sunerado [0o-UOISIAI[[PIUT UnLIoS[e 10 G 9INSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqolb 10000 = (L)HIN Buiaib ‘To0™ uoisiAl@iul wyioble 10f #9961 = 1 PloYsaiy} e YN uoibal ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



67

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLISA pUE JUSWI[[OIUD dY} UI SOFeWI 9snedaq SLoWWAS a3mb jou st xrrjews sy ML Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YN 198181 Y3 2418 03 AJfeqoS paxy pjoysaiy} uonuSodal e jsureSe pajunod are saydjewr asfed red uordar uaALS oy} UI UI0q dI9M OYM S[ENPIAIPUT
JUDIdJIp WOy Sadej Jo suosiiedwod 1ojsodwr J10A0 paAIasqo sajel yojewr asfey smoys deuneay ay ‘soSewrr esia uo Sunerado gpp-noAjist unjrode 104 9§ 9InSLy

99]|0U JO YIg JO uoIBay

s> 4S°
32 &AO AO/,«V\V

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

XA
AO/ W\ > Y@A\»\,

e
a14vo
VISVO
OI43NVSO
VISvV3
odn3a
1SV3IN
VOId4vN
A10d
VISVS

VOld4vSss

a1dvo

Joisodwi Jo yuig jo uoibay

VISYO
OIMINYSD
VISV
oun3
lsvaw
HN4 060 . | - VORIIVN
Alod
vISVS

VOld4vss

‘Areqolb T000°0 = (L)4N- Buinib ‘000 noAus! wyiiobe 1oy 861°€Z = L PIoysaiyl e dINH uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



68

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp WOy Sa0ey Jo suostredwod 103sodwr 1oA0 paAIasSqo sajel yojew asfey smoys deunpeay ayj ‘saSewrr esia uo Sunesado gpo-swoisAsT wiyjLioSe 104 /f 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqol6 T000'0 = (L)HINH Buiaib ‘000 swiaisAs! wiyiioBble 1oj 2820 = L Ploysaiyl 1e NS uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



69

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULIUI 3Y] J& SI YN S9IeJIpUL A215) 10[0d 3y) Aq papod jey; se Ajpuenb swres ayj 9418 31 x0q yoes uf siwadde 3xa) JT ‘suostredwod 1ojsodwir (,01)O [12
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSISJIP WOIJ S30ef JO suosLIedwrod 103soduir 1940 paAIasqo sajel yojews asjey smoys deunyeay ayj ‘saSew esia uo Sunerado zog-ounr wy3riose 10, :gf 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

XA
AO/ W\ > Y@A\»\,

e
a1dvo
VISVO
OI43NVSO
VISvV3
odn3a
1SV3IN
VOId4vN
A10d
VISVS

VOld4vSss

Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO
OId3aNVSD
VISV3
odn3a
1SVan
a3 oTBol : . : : : S - O <N
A10d
VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Aireqolb 10000 = (1)4N4 BuiniB ‘200 owl wyiioble o) £89°866 = L PIOYSaIY} 18 YN uoibal ssoi1D

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



70

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp Wy saoej jo suosLredwrod 1ojsoduwir 1940 paAIasqo sajel yojewr asfey smoys deungeay oy ‘saSewr esia uo Sunperado pgp-oydrow unprioSpe 1o 6 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*AlreqolB 1000°0 = (L)YINL Buiaib ‘000 oydiow wyiioBle 1oy 802 9¥8€ = L PIoysalyl ye HiA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



71

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp W0y saoej jo suosLredwrod 1ojsoduwir 1940 paAIasqo sajel yojewr asfey smoys deunesay oy ‘saSewr esia uo Sunerado zop-oydrow unprioSpe 1o G 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*AlreqolB 1000°0 = (L)YINL Buiaib ‘200 oydiow wyiioBle 1oy 088°TOSE = L PIoysaly) 1e HiA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



72

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD Y UI SOSLW] 9snedaq dLIdUIWAS 93mb jou sp xriew sy A Ul 9seanur
01 0 10300] B 03 Spuodsaiiod YN (0150 ur asvamdur [+ yoey -93es prodssed e ‘opdurexs 1oy 03 Ajrjiqeiaumna Ajrmoas e juasaid siojod par 3ySry ‘[oA3] 1951e) YN papuadjur
a3 Ju SI YN Se3edIpul 431 10j0d a3 Aq papoo jeys se Ajpuenb swes ayj 9418 31 xoq yows u sreadde jxo3 J “suostredwos 1ojsodwr (,,01)0 [1e 3240 pandwiod ‘apn
jord oy ur YN 1981e) 9y 2418 03 A[[eqorS paxiy pjoysaiyy uonruSodal e JsureSe paaunod are saypjew ase] red UorSar UsALS ayj Ul UI0q 219M OYM S[ENPIAIPUL JUSIIHIP
uroxy saoey jo suostredwrod 1ojsodurr 19A0 paAIasqo sajer yojewr asfey smoys deuneay ayj ‘saSewr esia uo Sunerado gop-ASofoutpsjoinsu unprioSye 104 16 2Ly

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

‘Aireqol6 10000 = (L)HINA Buinib ‘zoo™ ABojouyosioinau wyiioble 1oy 065 € = L PIOYSaIY) 1e HIA- uoibal ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



73

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD Y UI SOSLW] 9snedaq dLIdUIWAS 93mb jou sp xriew sy A Ul 9seanur
01 0 10300] B 03 Spuodsaiiod YN (0150 ur asvamdur [+ yoey -93es prodssed e ‘opdurexs 1oy 03 Ajrjiqeiaumna Ajrmoas e juasaid siojod par 3ySry ‘[oA3] 1951e) YN papuadjur
a3 Ju SI YN Se3edIpul 431 10j0d a3 Aq papoo jeys se Ajpuenb swes ayj 9418 31 xoq yows u sreadde jxo3 J “suostredwos 1ojsodwr (,,01)0 [1e 3240 pandwiod ‘apn
jord oy ur YN 1981e) 9y 2418 03 A[[eqorS paxiy pjoysaiyy uonruSodal e JsureSe paaunod are saypjew ase] red UorSar UsALS ayj Ul UI0q 219M OYM S[ENPIAIPUL JUSIIHIP
uroxy saoey jo suostredwrod 1ojsodurr 19A0 paAIasqo sajer yojewr asfey smoys deuneay ayj ‘saSewr esia uo Sunerado gop-ASofoutpajoinsu unpriodye 104 :z6 2Ly

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

‘Aireqol6 10000 = (L)HINA Buinib ‘€00 ABojouyosroinau wyiioble 1oy 080G = L PIoYSaIy) 1e YA uoibal ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



74

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 YN PIPULSIUL 3} Je SI YN SoFedIpul Ao15) 10[0d a3 Aq papod jey; se Ajpuenb awres ayy 2413 31 x0q yows ur sreadde 1xa3 JT suostredwod 1ojsodwr ( 0T)O [[e 3240
paindwoo ‘opn jord ayy ur N4 108183 a3 9ALS 03 AJjeqor8 paxy pjoysaiy; uonrudodar e jsureSe pajunod are saydjew aseq red UOrSar UsALS oy UI UIOq dI9M OYM S[en
-PIAIPUI JUSIJJIP WO S30kJ JO SUOSLIedurod 103soduwlr JoA0 paAIasqo sajel yojew asfey smoys deuneay ayj ‘soSewr esia uo Sugerado gp-siqou wirioSe 1o, g6 2InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (1)HINd Buiaib ‘000 stiqou wiyiioBle 1o} 099°0- = L PIoysaly 1e HA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



75

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIyyIp Wy saoej jo suostredwod 103sodwr 1oA0 paAIasqo sajel yojew asfej smoys deunesay oy ‘seSewr esia uo Sunerado Zpp-qeryooau WyLIoSe 10 FG 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

m.@
)
> NN

N N
S s o S s an
e ! o o o 0t o P ® «®

7 (0%

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

MSVE

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Aireqol6 T000°0 = (L)HIN Buinib ‘Zoo™ gejyosiu wiyiiobie 1oy 66070 = L PIOYsaiy) 1e YA uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



76

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyyIp Wy saoej jo suostredwod 103sodwr 1oA0 paAIasqo sajel yojew asfej smoys deungesay oy ‘seSewr esia uo Sunerado gop-qeryooau WyILIoS[e 10 GG 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/,«v\v

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

Q2
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

J101s0dwi abe awes | | (1108 019z "a'1) Bunred Jo)sodwi Auy

*Aireqol6 T000°0 = (L)HIN Buinib ‘€00 gelyosiu wiyiiobie 1oy 6G/°€ = L PIoysaiyl 1e YA uolbal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



77

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULBIUL 3Y] J© SI YA S9IeJIPpUl A215) 'I10]0d ay3 Aq papod jeys se Ajpuenb swres ayg 9418 31 x0q yows ur steadde 3xa; T ‘suostredwod tojsoduwir (,,01)O I8
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSIJJIP WO S3dkJ JO suosLiedwrod 10jsoduwir 19A0 paaIasqo sajel yojew asfey smoys deurjeay ayg ‘saSewr esia uo Sunerado zpo-ed wyyrioSye 104 :96 91n3Ly

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Aireqolb 1000°0 = (1)4N4 Buinib ‘200 ed wyiioble 1oy 6£8°0 = L Ploysalyl 1e HiA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



78

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IdJJIp WO Sa0ej Jo suosiieduwod 10jsoduwlr I9A0 PaAIasqo sajel yopewr asfey smoys deuneay ayy ‘saSewrr esia uo Sunerado zpp-suoyuel wiLoS[e 10 /G 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

m.@
)
> NN

N N
S s o S s an
e s 07 o ¥ 0 o P & 4@

7 (0%

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

MSVE

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)HIN Buinib ‘200 suoxues wyiioble 1o} 955°0 = 1 Pjoysalys re YN uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



79

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IdJIp WO Sa0ej Jo suosiieduwod 10jsoduwlr I9A0 PaAIasqo sajel yopewr asfey smoys deunyeay ayy ‘saSewrr esia uo Sunerado gop-suoyuel WLIoS[e 10 G 9INSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (1)HINH Buinib ‘€00 suoues wyiioble 1oy 0T2°0 = L PIoysalys re YN uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



80

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘apm 3o1d oy ur YA 19518 Ay 9IS 03 AJjeqol8 paxyy pjoysaiyy uonuSodar e jsureSe pajunod aie saydjewr aspe] red uordar usArLS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIoIp WOy Saoef Jo suostiedwod 103sodwr 19A0 paAIasqo sajer yojew asfey smoys deuneay ayp ‘saSewr esia uo Sunerado pgp-yoojwes unrLoS[e 1o 66 oSy

99]|0JU8 JO Yuig Jo uoibay

@m. 44/ A@O
o 3 W) > )
R L L g

45>

S
N W
45 > W A/@AO /JVAO AO/,W\V A/@Am

N
O 46 %/Ow e vm,%\, o&o\\v A/mA\w &

- didvO

- VISVO

- JI43NVSO

- VISv3

-0dn3

- 1Svan

- VOId4dvN

- A10d

- VISVS

- VOld4vss

Jojsodwi abe awes ‘xas awes i i Joisodwi xas awes

- a1dvo

- VISVO

Joisodwi Jo yuig jo uoibay

- JI43NVSD

- VISv3a

-0odn3

- 1SvaiN

= YOI44VN

dINd otBo)

- A10d

- VISVS

- VOlddvss

10)sodui abe awes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqolf 100070 = (L)Y Buiaib ‘000 yosiwes wyiioble 10 99/°08 = L Ploysaiyl 18 YN uoibal sso1D

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



81

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLISA pUE JUSWI[[OIUD dY} UI SOFeWI 9snedaq SLoWWAS a3mb jou st xrrjews sy ML Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YN 198181 Y3 2418 03 AJfeqoS paxy pjoysaiy} uonuSodal e jsureSe pajunod are saydjewr asfed red uordar uaALS oy} UI UI0q dI9M OYM S[ENPIAIPUT
JuaIayIp woIy saoey jo suostredurod 1ojsoduir 19A0 paAIasqo sajer yojeuwr asjey smoys deunesay ayy ‘saSewr esia uo Sunerado gpp-ueuwreys unjriode 1o 09 aindLy

99||04ua Jo yuiq jo uoifay

2

<2 45° o
> Ao/dv\v

SRS o

N
s >
& 9, < &

N
SN RTINS

4o

<
AR
& o 0P

W N o
Nia L P P o P e

3y
a14vo
VISVO
OI43NVSO
VISvV3
odn3a
1SV3IN
VOId4vN
A10d
VISVS

VOld4vSss

a1dvo

VISVO

Joisodwi Jo yuig jo uoibay

OId3aNVSD

VISV3

odn3

1SVaN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

*Alreqolb 10000 = (L)HIN Buiaib ‘000 ueweys wyioble 104 026°0 = L PlOYsaiy} e YN uoibal ssoiD

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



82

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp W0y saoej jo suosLiedwod 1ojsoduwir 1040 paAlasqo sajel yojew aspey smoys deuneay ayg ‘soSewr esia uo Sunerado [pp-ueweys ungroSe 1o 19 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

XA
AO/ W\ > Y@A\»\,

e
a1dvo
VISVO
OI43NVSO
VISvV3
odn3a
1SV3IN
VOId4vN
A10d
VISVS

VOld4vSss

Joysodwi afe awes ‘xo

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)HIN Buiaib ‘To0 ueweys wyioble 10 GZ/2°0 = L Ploysaiyl e YN uoibal ssoilD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



83

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JURIdJIp WOy Sadey Jo suostiedwod 10jsodwr 1940 paAIISqo sajer yojew asej smoys deuneay ayj ‘soSewr esia uo Suneiado gog-jre[nus unyjLiode 104 79 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)HIN Buaib ‘200 Hejiws wyiioble 1oj 865°0 = L Ploysalyl re JNd uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



84

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JUaIdJIp WOy sadej Jo suostiedwod 10jsodwir 19A0 paAIasqo sajel yopjew asjey smoys deuneay oy ‘saSewr esia uo Sunerado gop-SIsouds wyjLioe 104 9 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)HIN Buiaib ‘000 SisauAs wiyiiobe 1oj 809°0 = L Ploysaiy} e YN uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



85

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 YN PIPULSIUL 3} Je SI YN SoFedIpul Ao15) 10[0d a3 Aq papod jey; se Ajpuenb awres ayy 2413 31 x0q yows ur sreadde 1xa3 JT suostredwod 1ojsodwr ( 0T)O [[e 3240
paindwoo ‘opn jord ayy ur N4 108183 a3 9ALS 03 AJjeqor8 paxy pjoysaiy; uonrudodar e jsureSe pajunod are saydjew aseq red UOrSar UsALS oy UI UIOq dI9M OYM S[en
-PIAIPUI JUDIDJJTP WO Sadkf Jo suosLiedurod 103sodwi 1040 paAlasqo sajel yojewr asfey smoys dewyeay ay ‘saSewr esia uo unerado gpo-ueras) unriodye 1o 9 2InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

‘AIreqol6 10000 = (L)HINL Buiaib ‘000 uelaal wyiobe 1o) 626°0 = L Ploysalyl Je YINH uoibal sso1d

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



86

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JUDIdJJIp WO S90ey Jo suostieduwod 10jsoduwr 19A0 PaAIasqo sajel yojew asfey smoys deuneay ayj ‘saSew esia uo Sunerado [og-sueniA8uoy wiyprioSye 1o :69 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/,«v\v

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

Q2
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

J101s0dwi abe awes | | (1108 019z "a'1) Bunred Jo)sodwi Auy

*Alreqolb 10000 = (L)HIN- Buaib ‘100 sueniAbuol wyiiobie 1o} 0ZT 0T = L PIoysalys re YN uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



87

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JUDIdJJIp WO S90ey Jo suostieduwod 10jsoduwr 19A0 PaAIasqo sajel yojew asfey smoys deuneay ayj ‘saSew esia uo Sunerado zpg-sueniA8uoy wiyprioSye 1o :99 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/,«v\v

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

Q2
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

J101s0dwi abe awes | | (1108 019z "a'1) Bunred Jo)sodwi Auy

*AireqolB 1000°0 = (L)YINL Buinib ‘zoo~ sueanABuol wyiioble 4oy T26°€ = 1 Ploysaiyl e Y- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



88

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdJIp WOy sadej jo suostiedwoo 103sodwir 1940 paAIasqo sajer yojewr aspej smoys deunjeay sy ‘sadewr esia uo Junerado pp-eqrysoy wyLioSe 104 /9 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

XA
AO/ W\ > Y@A\»\,

e
a1dvo
VISVO
OI43NVSO
VISvV3
odn3a
1SV3IN
VOId4vN
A10d
VISVS

VOld4vSss

Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

09—

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Aireqol6 1000°0 = (L)HIN Buinib ‘000 eqiysol wiyiioble 1oy #19°0 = L Ploysaiyl 1e HIA- uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



89

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdJIp WOy sadej jo suostredwoo 103sodwir 1940 paAIasqo sajer yojewr aspej smoys deunjeay sy ‘sadewr esia uo Sunerado [0p-eqryso} wyLioSe 10 99 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Aireqol6 1000°0 = (L)HIN Buinib ‘100 eqiysol wiyioble 1oy G09°0 = L PIoysaiyl 1e YA uoibal ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



90

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JU2IdJIp WO S0ef Jo suoskiedwod 10jsoduwlr I9A0 PaAIasqo sajel yojew asjey smoys deuneay ayy ‘saSewr esia uo Sunerado gpp-snounn unLoS[e 10 69 9InSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqol6 T000'0 = (L)Y Buiaib ‘000 snounin wiyioble 1oy 0£8°0 = L Ploysalyl 1e HIAH uoibai sso1D

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



91

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JULIdJIp WOy S90¥f Jo suoskedwod 10jsoduwlr I9A0 PaAIasqo sajel yojew asjey smoys deuneay ayy ‘saSewr esia uo Sunerado [gp-snounn unjLoSe 10 0/ 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

XA
AO/ W\ > Y@A\»\,

e
a1dvo
VISVO
OI43NVSO
VISvV3
odn3a
1SV3IN
VOId4vN
A10d
VISVS

VOld4vSss

Jojsodwi abe awes ‘xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqol6 T000'0 = (L)Y Buiaib ‘700 snounin wiyioble 1o} #18°0 = 1 pPloysalyl e HIANH uoibai ssoi1d

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



92

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULBIUL 3Y] J© SI YA S9IeJIPpUl A215) 'I10]0d ay3 Aq papod jeys se Ajpuenb swres ayg 9418 31 x0q yows ur steadde 3xa; T ‘suostredwod tojsoduwir (,,01)O I8
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSIDIP WO.Iy S90vf JO suosLiedurod 10jsoduir 19A0 paAIasqo sajer yojewr asfey smoys deuneay oy ‘saSewr esia uo Sunerado zpp-8ooa unprro8ye 104 1z 9inSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/,«v\v

Q
= o
< & J &

2
A N
> > S I N g

\
)OW AO/ Y@A& OJWA/\W A/m.

S
)
S "

AO/ N
a14vo
VISVO
OI43NVSO
VISvV3
odn3
1SV3IN
VOId4vN
A10d
VISVS

VOld4vSss

a1dvo

Joisodwi Jo yuig jo uoibay

VISYO
OIMINYSD
VISV
oun3
1svaw
HN4 060 VOI¥4VYN
Alod
vISVS

VOld4vss

*Alreqolb 10000 = (L)HIN Buiaib ‘200 HooA wyiioble 1oy 820 = L Ploysalyl 1e HA- uoifbal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



93

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD Y UI SOSLW] 9snedaq dLIdUIWAS 93mb jou sp xriew sy A Ul 9seanur
01 0 10300] B 03 Spuodsaiiod YN (0150 ur asvamdur [+ yoey -93es prodssed e ‘opdurexs 1oy 03 Ajrjiqeiaumna Ajrmoas e juasaid siojod par 3ySry ‘[oA3] 1951e) YN papuadjur
a3 Ju SI YN Se3edIpul 431 10j0d a3 Aq papoo jeys se Ajpuenb swes ayj 9418 31 xoq yows u sreadde jxo3 J “suostredwos 1ojsodwr (,,01)0 [1e 3240 pandwiod ‘apn
jord oy ur YN 1981e) 9y 2418 03 A[[eqorS paxiy pjoysaiyy uonruSodal e JsureSe paaunod are saypjew ase] red UorSar UsALS ayj Ul UI0q 219M OYM S[ENPIAIPUL JUSIIHIP
woy saoej jo suosiredurod 103soduwr 1940 paAIasqo sajel yojewr asjey smoys deunpeay ay ‘sadewr esia uo Sunerado zpp-suonnjospueiSia wypLioSe 1o g/ 9IndLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

‘Aireqol6 10000 = (L)YINA Buinib ‘Zpo™ suonnjosiuelibia wyioble 1oy GTE & = L PIoysaiyl 1e YA uoibal ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



94

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD Y UI SOSLW] 9snedaq dLIdUIWAS 93mb jou sp xriew sy A Ul 9seanur
01 0 10300] B 03 Spuodsaiiod YN (0150 ur asvamdur [+ yoey -93es prodssed e ‘opdurexs 1oy 03 Ajrjiqeiaumna Ajrmoas e juasaid siojod par 3ySry ‘[oA3] 1951e) YN papuadjur
a3 Ju SI YN Se3edIpul 431 10j0d a3 Aq papoo jeys se Ajpuenb swes ayj 9418 31 xoq yows u sreadde jxo3 J “suostredwos 1ojsodwr (,,01)0 [1e 3240 pandwiod ‘apn
jord oy ur YN 1981e) 9y 2418 03 A[[eqorS paxiy pjoysaiyy uonruSodal e JsureSe paaunod are saypjew ase] red UorSar UsALS ayj Ul UI0q 219M OYM S[ENPIAIPUL JUSIIHIP
woyy saoej jo suosiredurod 103soduwr 1940 paAIasqo sajel yojewr asjey smoys deunpeay ay ‘sadewr esia uo Sunerado gop-suonnjospueiSia wypLioS[e 1o g/ 9IndLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Aireqol6 T000°0 = (L)YINA Buinib ‘€00 suonnjosiueliBiA wyiioBle 1oy 8o € = L PIoysaiyl 1e YA uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



95

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp WOy sadey jo suostiedwod 1ojsodwr I9A0 paAIdSqo sajel yojewr asjey smoys deuneay oy ‘soSewr esia uo Sunerado gpo-sqeJuorsia wypLioSe 10y F/ 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqolb 10000 = (L)4N- Buinib ‘200 sgejuoisia wyiioble Joj #6.°0 = L ploysalyl 1e N4 uolfal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



96

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIdyJIp WOy sadey jo suostiedwod 1ojsodwr I9A0 paAIdsSqo sajel yojewr asjey smoys deuneay oy ‘soSewr esia uo Sunerado goo-sqeJuorsia wypLioSe 10y G/ 9InSL]

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Alreqolb T000°0 = (L)4W- Buinib ‘€00 sgejuoisiA wyiioble Joj 2G9°0 = L ploysalyl 1e YIN- uoifal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



97

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JURIdJIp WOy Sadey Jo suostiedwod 103soduWr I9A0 paAIISqo sajer yojewr asfey smoys deuneay ayj ‘seSew esia uo Sunerado gpp-pIodoA unjLiode 104 :9/ 9IndLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*AlreqolB 1000°0 = (L)Y Buiaib ‘200 p1020A wiyiioble 1oy £98°0 = 1 PIoysaly} re YN uoibal sso1d

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



98

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JURIdJIp WOy Sadey Jo suostiedwod 103soduWr I19A0 paAIISqo sajer yojewr asfey smoys deuneay ayj ‘seSewr esia uo Junerado gop-pIodoA ungjLiode 104 :// 9IndLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
©7 et € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*AlreqolB 1000°0 = (L)YINL Bulaib ‘€00 p1020A wiyioble 1oy ZT2°0 = 1 PIoysaly} re YN uoibal ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



99

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIayIp woIy saoey jo suostredurod 1ojsoduir 19A0 paAIasqo sajer yojewr asjey smoys deuneay ayy ‘saSewr esia uo Sunerado [pp-SusysiA unprro8e 1oq g/ anSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/Ow AO/IW =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)4INd BuiniB ‘To0 BuaysiA wiyniobe 1o) 8/2°9 = 1 ploysaiyl e YN uoibal ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



100

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}9S UOLLIYLIDA pUE JUSWI[[OIUD dY} UI SOSLWI 9Snedaq JLIWWAS 93mb jou St XLew sy [ M Ul
aseaIdur ()] JO 10308f B 0} spuodsarrod YN 0180 ur aseamdur [+ yoeq ajes jrodssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)rmoas e jussard siojod par Jy8r oadf 3081e) YN
papua3ur 3y Je ST N S91edIpul 4915 10[0d ay3 Aq papood jeys se Ajguenb swes oy 9418 31 x0q yoes ur szeadde 3xa} J] “suostredwod 1ojsodwt (.0T)O e 1940 paanduwiod
‘opn 3o1d oy ur YA 198181 9y 2418 03 AJfeqor8 paxy pjoysaiy} uonudodal e jsureSe pajunod are saydjews asje red uorSar usAIS oy} Ur UI0q aIoM OYM S[enpIAIpUL
JuaIayIp woIy saoey jo suostredurod 1ojsoduir 19A0 paAIasqo sajer yojewr asjey smoys deuneay ayy ‘saSewr esia uo Sunerado zpp-SusysiA unprro8e 1oq ¢/ 9nSLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 JVAO AO/JV\V

m.@
)
> NN

N N
S s o S s an
e s 07 o ¥ 0 o P & 4@

7 (0%

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

MSVE

odn3a

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

0'9-
101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

"Aireqolb 10000 = (L)4INd BuiniBb ‘200 BuaysiA wiyniobe 104 ZTG'9 = 1 ploysaiyl e YN uoibal ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



101

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91€ S}9S UOLIEIYLIDA pUR JUIWI[[OIUD dY} UI SaSeWI 9snedaq dLawAs a3mb jou st xrpew
S L "IN UI dSe2IdUI ()] JO 10308f b 0] Spuodsariod A 01.50] ur aseamur [+ yoeq -ajed prodssed e ‘opdurexs 1oy ‘03 Ajjiqerauna Ajrmoas e juasard s10[0d par JySIT ‘[oAdf
198101 N POPULBIUL 3Y] J© SI YA S9IeJIPpUl A215) 'I10]0d ay3 Aq papod jeys se Ajpuenb swres ayg 9418 31 x0q yows ur steadde 3xa; T ‘suostredwod tojsoduwir (,,01)O I8
1940 pandwod ‘opn jo1d ayy ur YA 195.1e) a3 9418 03 A[[eqorS paxiy pjoysaiy; uonruSodai e jsureSe pajunod are saydjewr asye Ired uordar usALS oy} ur UI0q dI9M OYMm
S[ENPIAIPUI JUSISHIP WO S30€f Jo suostiedwod 1ojsodur 19A0 paAIasqo sajel yojew asyey smoys dewyeay ayg ‘saSewr esia uo Sunerado goo-mif wiyjLiosye 10 :0g 9InsLy

99||04ua Jo yuiq jo uoifay

s> 4S°
32 &AO AO/JV\V

Q
= o
& J &

<
s o N
o7 g € 0 ¥ P ® ?

AO/ N

N
S
%/OW AO/JV =

a1dvo

VISVO

OI43NVSO

VISvV3

odn3a

1SV3IN

VOId4vN

A10d

VISVS

VOld4vSss

Joysodwi afe awes ‘Xes awes i i Joisodwi xas awes

a1dvo

Joisodwi Jo yuig jo uoibay

VISVO

OId3aNVSD

VISV3

odn3

1SVIN

YOId4vN

d4 0Tho|

A10d

VISVS

VOld4vss

101sodwi abe swes | | (110ye 0192 "a'1) Bunred Joysoduwi Auy

*Alreqolb 10000 = (L)HIN Buaib ‘000 NiA wiyiloble 1oy 860°0T = L PIoysalyl 1e HiA- uoifbial ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



102

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 1€ S}9S UOLLIYLIDA pUR JUSWI[OIUD 9y} UI SaFew] asnedaq dLauwiAs a3mb jou st xigew
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
1981) I PapULIUL 33 Je SI YN S9FedIpul A215) 10[0d 3y} Aq papoo jey; se Aypuenb swes ay 9IS 31 x0q yoes ur steadde 3xa3 j “suostiedwos 1o3sodwir (,,01)O [1e
1240 paynduwod ‘opn jord ayy ur I 12518 a3 9418 03 A[Teqo[8 paxy pjoysary; uogru8odar e jsureSe pajunod are saydjew asjeq red Aunoo usArS ayj ur uroq aram oym
S[ENPIAIPUI JUSISJJIP WOLf S908f JO SuosLieduion 103soduwr 1040 paAIdsqo sajel yojew asjey smoys deurgeay oy ‘saSewr esia uo Sunerado [90-1AIpg WBLIOS e 10, ([ 9InSL]

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
"Alreqolb 100°0 = (L)dN- Buinb ‘100 INIpE wiyioble 1) G/9°Z = L Ploysalyl 18 HINH Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



103

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 1€ S}9S UOLLIYLIDA pUR JUSWI[OIUD 9y} UI SaFew] asnedaq dLauwiAs a3mb jou st xigew
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
1981) I PapULIUL 33 Je SI YN S9FedIpul A215) 10[0d 3y} Aq papoo jey; se Aypuenb swes ay 9IS 31 x0q yoes ur steadde 3xa3 j “suostiedwos 1o3sodwir (,,01)O [1e
1240 paynduwod ‘opn jord ayy ur I 12518 a3 9418 03 A[Teqo[8 paxy pjoysary; uogru8odar e jsureSe pajunod are saydjew asjeq red Aunoo usArS ayj ur uroq aram oym
S[ENPIAIPUI JUSISJJIP WOLf S908f JO SuosLieduiod 103soduwr 1oA0 paAIdsqo sajel yojew asjey smoys deungeay oy ‘saSewr esia uo Sunerado zZoo-1AIpg WLIoS[e 104 78 9InSLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Alreqolb 100°0 = (L)dN- Buinb ‘Zoo Inpe wyioble 1) G/9°Z = L Ploysalyl 1e diNH A1nunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



104

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDIDJJIP 91k S}3S UOHLIYLIGA pUr JUSWI[[OIUD dYj UI SOFrW] asnedaq dLounuAs aymb jou st xigew
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
198.18) YN PoapULIUL 3Y] J€ ST YN Se3edIpul A315) 10[0d 9y} Aq papoo jey; se Ajguenb awes ayj 9A18 31 x0q yowes ur steadde 3xa3 J suostredwod 1ojsodwir ( 01)O [[e 1940
payndwoo ‘apn jord ayy ur YN 198183 a3 2418 03 A[feqorS paxyy proysaiy; uonugodar e jsureSe pajunod are saydjew asyeq red Aunod usALS ay) Ur UI0qg 2I9M oYM S[en
-PIAIPUI JUSIDHIP WIOLf S90BJ JO SUOSLIedod 103sodull 19A0 paAIdSqo sajel yojew asfey smoys deungeay ayj ‘soSewr esia uo Sunerado gpg-o1eme wnarioSye 1o :gg 2Ly

Joi3sodwi Jo yuiq Jo Anunod

T g g

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[
"Areqol6 100°0 = ()4 Buinb ‘000 aseme wiynioble 1oj #08°Z = L Ploysalyl 1e JINH Anunod ssoid

dN4 06O

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



105

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDIDJJIP 91k S}3S UOHLIYLIGA pUr JUSWI[[OIUD dYj UI SOFrW] asnedaq dLounuAs aymb jou st xigew
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
198.18) YN PoapULIUL 3Y] J€ ST YN Se3edIpul A315) 10[0d 9y} Aq papoo jey; se Ajguenb awes ayj 9A18 31 x0q yowes ur steadde 3xa3 J suostredwod 1ojsodwir ( 01)O [[e 1940
payndwoo ‘apn jord ayy ur YN 198183 a3 2418 03 A[feqorS paxyy proysaiy; uonugodar e jsureSe pajunod are saydjew asyeq red Aunod usALS ay) Ur UI0qg 2I9M oYM S[en
-PIAIPUI JUSIDJIP WIOLf S9OBJ JO SUOSLIedod 103sodull 19A0 paAIISqo sajel yojew asfey smoys deunjeay ayj ‘saSewr esia uo Sunerado [(g-o1eme wnirioSye 1o g 2mnsLy

Joi3sodwi Jo yuiq Jo Anunod

T g g

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[
"Areqol6 100°0 = (L)dN- Bunb ‘100 aseme wiynioble 1oj #08°Z = L Ploysaly} 1e JINH Anunod ssoid

dN4 06O

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



106

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUDISHIp WOy Sadef JO suosLiedwod 103sodull 10A0 paAIasqo sajel yojewr asfej smoys deuneay oy ‘saSewrr esia uo Sunerado gpg-xiuode unprioSe 104 :G§ ainSLy

I
. |'|:
iy

|
[ | || H
"Nl =
|
N H
]
[ |
|
||
Joi3sodwi Jo yuiq Jo Anunod

—
ey
g e T

it
oA

Bunred Joisodun Auy

- - o - G- 9-

[  oseesemmm O
"Areqol6 100°0 = (L)dIN- Buinib ‘000 xiuoAe wyniobre 1oj 008°0 = L Ploysalyl 18 JINH Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



107

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 1€ S}9S UOLLIYLIDA pUR JUSWI[OIUD 9y} UI SaFew] asnedaq dLauwiAs a3mb jou st xigew
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
198.18) YN PoapULIUL 3Y] J€ ST YN Se3edIpul A315) 10[0d 9y} Aq papoo jey; se Ajguenb awes ayj 9A18 31 x0q yowes ur steadde 3xa3 J suostredwod 1ojsodwir ( 01)O [[e 1940
payndwoo ‘apn jord ayy ur YN 198183 a3 2418 03 A[feqorS paxyy proysaiy; uonugodar e jsureSe pajunod are saydjew asyeq red Aunod usALS ay) Ur UI0qg 2I9M oYM S[en
-PIAIPUI JUSIDHIP WIOLf S90BJ JO SUOSLIedurod 103sodulr 1oA0 paAIdsSqo sojel yojew asjey smoys deuneay ayj ‘saSewr esia uo Sugerado [()-IAwed uirioSe 1o :9g 2msLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)L Buinib ‘To0 1Awed wiyiioble 1oy //G°0 = L Ploysalyl e JIN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



108

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JuaIafIp woij saoef jo suosiredwod 103soduwir 19A0 paAIssSqo sajel yojew asfej smoys deuneay ayp ‘safewr esia uo Sunerado gpp-jueSoo unprioSe 104 :/g 8Ly

99]|04Ud Jo yuIq Jo AunoD

Joi3sodwi Jo yuiq Jo Anunod

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[ o
*AllreqolB 1000 = (1L)HINL Buinib ‘000" 1uab02 wiyiobe 1o 000°0€ZE = L PIOYSaiL} Ye HINH Anunod ssoid

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



109

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JURIdJIP WOy S90vf Jo suosLiedwod 103sodwr 19A0 paAIasqo sajer yojew asjey smoys deunjesay ayj ‘seSewr esia uo Sugerado [gg-1opnixa1aqAd wyjriosye 104 99 9InSLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
$8:33375%28333825550250952:3223:828290088C008029853 3953257482838 2857550250953:322:832889088SR802¢2843
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)d- Bunib ‘100 Jepniixalagho wyioble 1oj 202°0 = L PIoysalys 1e diNH Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



110

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUBISIp WOy saoef Jo suosLIeduwod 103soduwir 19A0 paAIaSqo sajel yojew asfey smoys deuneay ay ‘saSewr esia uo Sunerado gop-1opnnxaraqAd> wyjriodye 104 :68 9InSLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = ()44 Buinb ‘Zoo 1epniixalagho wyioble 1oj 80%"0 = L PIoysalys 1e HiNH Anunod ssoiD

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



111

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JuaIayIp woly saoey jo suostiedurod 103sodwr 1oA0 paAIasqo sajel yojeur asfey smoys deunyeay ayy ‘saSewr esia uo Sunesado pp-Soreuriap wiyprioSe 10 (0 9InSL]

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm¥o000
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)dIN- Bunib ‘400 Borewusp wyioble 1oj T68'8. = L Ploysalyl e JN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



112

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JuaIafIp Woly saoef jo suosLredwoo 10jsodwy 1940 paAIasqo sajer yojew asfey smoys deuneay ayp ‘saSewr esia uo Sunerado Gop-Sorewrsp unprioSe 10 16 am8Ly

“False non-match rate”

“False match rate”

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

99]|04Ud Jo yuIq Jo AunoD

m

-
BIs

Bunred Joisodun Auy

- - o - G- 9-

[ . e
"Areqol6 100°0 = (L)dN- Bunb ‘500~ Borewusp wiynioble 1oj TEZ'G. = L ploysalyl 1e JINH Anunod ssoid

Joi3sodwi Jo yuiq Jo Anunod

FNMR(T)
FMR(T)

2018/02/15 17:33:29



113

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUBIaJJIP WO Sa0ef JO suosLredurod 10)sodl] I19A0 PaATaSqo sajel yojew asyey smoys deunjeay ayj ‘saSewr esia uo Sunperado ggp-siorireqeirSip wyjrroSe 104 ;g6 amnsLy

99]|04Ud Jo yuIq Jo AunoD

Joi3sodwi Jo yuiq Jo Anunod

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[ O
*Areqol6 100°0 = (L)dN- Buinib ‘000 siaureqenbip wyioble Joj 7G50 = L ploysalyl 1e N4 Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



114

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papusIuI 33 Je ST YN S91edIpul 4915 10[00 9y3 Aq papod jeys se Ajguenb swres a3 9418 31 x0q yoes ur steadde 3xa} J] suostiedwod 1ojsoduwr (.0T)O [[e 1240 pandurod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUSISIp WOy Sa0Ef JO suosLiedurod 103soduw 1940 PaAIdSqo Sajel yojew asfey smoys deuneay ayj ‘seSewr esia uo Sunerado [(0-SIoLLeqRIISIp WiyiLIoS[e 10, :g6 oISy

99||0JUd JO Yuig Jo Auno)

Joi3sodwi Jo yuiq Jo Anunod

i Joysodwi abe Aue Ing xas sawes Bunred Joisodun Auy

- 4 €= - S- 9-

[ oo
*AllreqolB 100°0 = (1L)"IN- Buinib ‘'To0™ sialreqenBip wyiiobie 104 72G°0 = L PIoysaiy} e diNH Anunod ssoid

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



115

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

JUSISJIP dIE S}9S UOHRILLIDA pUR JUSWJOIUD Y} UT So.Sewr asnedaq dLawwiAs a3mb jou st xrewr
AL NI UI 9SeaIdul ()] JO 1030ef e 03 Spuodsariod YA (01 80] ut aseadur [+ yoeq -o3ed prodssed e ‘opdurexa 1o ‘03 Ajiqerauna A3Lmoas e juasard s10[od par JySry ‘[oAd]
1981) I PapULIUL 33 Je SI YN S9FedIpul A215) 10[0d 3y} Aq papoo jey; se Aypuenb swes ay 9IS 31 x0q yoes ur steadde 3xa3 j “suostiedwos 1o3sodwir (,,01)O [1e
1240 paynduwod ‘opn jord ayy ur I 12518 a3 9418 03 A[Teqo[8 paxy pjoysary; uogru8odar e jsureSe pajunod are saydjew asjeq red Aunoo usArS ayj ur uroq aram oym
S[ENPIAIPUI JUSIJIP WO S908f JO SUOSLIedurod 103sodull 1oA0 paAISSqo sajel yojew asey smoys deunjeay ay3 ‘soSewr esia uo Sunerado g0-npy wiyaLioSye 1o 56 9InSLy

99||0JUd JO Yuig Jo Auno)

Joi3sodwi Jo yuiq Jo Anunod

Bunred Joisodun Auy

- <= o - S- 9-

[ . a0
*AllreqolB 100°0 = (1L)"IN- Buinib ‘000 Npj wiyloble 1o} G/G°0 = L PIoysalyl 1e YN Aiunod ssoud

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



116

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDIDJJIP 91 S}9S UOYLIYLISA pUr JUSWI[[OIUD dYj UI SoSew] asnedaq dLpaunuds amb jou st xipew
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
198101 YN POPULIUL Y3 e ST YN So3edIpul Ao15) 10[0d a3 Aq popoo jeyy se Ajpuenb swres oy 9418 11 x0q yoes ur steadde 3x2; j “suostredwod 1ojsoduwr (,,01)0O I1®
IaA0 paindwod ‘apy jord ayg ur AL 1981e] 93 2418 03 AJeqo[8 paxy proysary} UonIUS0Ial e Jsurede pajunod are saydjewr asfe red Anjunod usArS oy ur uIoq a19m oym
S[ENPIAIPUI JUSIJIP WO S908f JO SUOSLIedurod 103sodull 1oA0 paAIaSqo sajel yojew asyey smoys deunjeay ay3 ‘soSew esia uo Sunerado [g0-npy wnarioSye 1o 66 9InSLy

99||0JUd JO Yuig Jo Auno)

@ mm38 o000

$902C2SRsE22803

Z3L2ISTAFTIZERNAO
L} L}

i

=

Joi3sodwi Jo yuiq Jo Anunod

.

i i
LI [
E) )
+ +

Lo

¥

i Joysodwi abe Aue Ing xas sawes Bunred Joisodun Auy

- 4 €= - S- 9-

[ a0
*AllreqolB 100°0 = (1L)"IN- Buinib ‘'TO0 npj wiyiloble 1o} £€69°0 = L PIoysalyl 1e YN Alunod ssoid

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



117

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDIDJJIP 91k S}3S UOHLIYLIGA pUr JUSWI[[OIUD dYj UI SOFrW] asnedaq dLounuAs aymb jou st xigew

AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
1981) I PapULIUL 33 Je SI YN S9FedIpul A215) 10[0d 3y} Aq papoo jey; se Aypuenb swes ay 9IS 31 x0q yoes ur steadde 3xa3 j “suostiedwos 1o3sodwir (,,01)O [1e
1240 paynduwod ‘opn jord ayy ur I 12518 a3 9418 03 A[Teqo[8 paxy pjoysary; uogru8odar e jsureSe pajunod are saydjew asjeq red Aunoo usArS ayj ur uroq aram oym
S[eNPIAIPUI JUBISJIP WOy Sa0ef Jo suosLredurod 10jsodu] 19A0 paAIasqo sajer yojew asyey smoys dewgeay ayy ‘saSewr esia uo Sugerado 190-¢pr wirioSe 104 :96 oSy

=ikt

93]]0JU3 JO Yuiq jo Anuno)d

Joi3sodwi Jo yuiq Jo Anunod

Bunred Joisodun Auy

- - o - G- 9-

[  oeeseassmm— c O
"Areqol6 100°0 = (L)HIN- Buinib ‘To0™ p! wyiiobie 10y 000°€LTZ = L PIoYsaiys ye YA Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



118

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP oI $79S UONRIYIIDA pUR JUSW][OIUS df} UT SaSewT asnedaq dLyawrwiAs aymb jou sy xigeur
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
1981) I PapULIUL 33 Je SI YN S9FedIpul A215) 10[0d 3y} Aq papoo jey; se Aypuenb swes ay 9IS 31 x0q yoes ur steadde 3xa3 j “suostiedwos 1o3sodwir (,,01)O [1e
1240 paynduwod ‘opn jord ayy ur I 12518 a3 9418 03 A[Teqo[8 paxy pjoysary; uogru8odar e jsureSe pajunod are saydjew asjeq red Aunoo usArS ayj ur uroq aram oym
S[eNPIAIPUI JUBISJIP WOy Sa0ef Jo suosLredurod 10)sod] 19A0 paAIasqo sajer yojew asyey smoys dewgeay ayy ‘saSewr esia uo Sugerado zop-¢pr wiyrioSe 10 /6 9mSi]

93]]0JU3 JO Yuiq jo Anuno)d

H AN ’I

||
Joi3sodwi Jo yuiq Jo Anunod

*I‘ I-IIt e

Bunred Joisodun Auy

- - o - G- 9-

[  oeeseassmm— c O
*Areqol6 100°0 = (L)HIN- Buinib ‘200~ ep! wyiiobie 10} 0007022 = L PIoysaiys ye YA Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



119

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JURIdJIP WO S90vf JO suostiedwod 103Sodul 19A0 PIAISSqO Sajer ydjew as[ey smoys deunjeay ayj ‘saSew esia uo Sunerado [(-soLpeAOUUl WYILIOS[e 10 :§6 9INSL]

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)dIN- Buinib ‘TO0 sourenouur wiynioble 1oj 9/ T = L Ploysalyl e JIN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



120

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JURIdJIP WO S90vf JO suostiedwod 103Sodul 19A0 PIAISSqO Sajer ydjew as[ey smoys deunjeay ayj ‘safew esia uo Sunerado gpg-soLpeAouu] WYLIOS[e 10 (66 dINSL]

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
"Areqol6 1000 = (L)L Buinib ‘200~ sourenouur wiynioBle 1o 000°E¥8ZEZ = L PlOYsaIyl Je HINH A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



121

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUSISIP WO S90ef JO suosLIeduod 103so0duwr 19A0 PaAIdsqo Sajel yojew asfej smoys deuneay ayy ‘saSew esia uo Sunerado [9g-UOISIAI[[IUT WLIOS]E 10, 00T 9INSL]

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s I ' T
"Areqol6 100°0 = (L)dN- Bunib ‘o0 uoisial@iul wiypioble 1o} #G5°2€ = 1 Ploysalyl e JIN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



122

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUBISIp WOy Saoey jo suostieduwrod 1ojsoduwr 1940 paAIasqo sajel yojews as[ey smoys deunjeay ayy ‘saSewr esia uo Sunerado gog-noAjst wyprioSre 104 10 9inSLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)HIN- Bunib ‘000 noAust wiyiioble 1oy 879°02 = L Ploysaiyl Je JIN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



123

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUDIDJIp WOIf Sadef JO SUOSLIEdWOD 103S0dWI 19A0 POAIdSqO Sajel ydjew asfey smoys deuneay ayj ‘saSewr esia uo Sunerado (pg-swdisAst wiyprioSre 104 :z01 2inSLy

Joisodwi Jo yuiq Jo Aiunod

. |
= |
P

"= -

Bunred Joisodun Auy

- - o - G- 9-

[ C aEEaEE— O
*Areqolb 100°0 = (L)dN- Buinb ‘000 swiaisAst wyiiobe 10y 8€2°0 = L PIoysaiy} ¥e ¥4 Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



124

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

JUSISJJIP oI $79S UONEOYIISA pUR JUSWOIUD d} UT S9SewT asnedaq dLyawwiAs aymb jou st xigeur
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
198.18) YN PoapULIUL 3Y] J€ ST YN Se3edIpul A315) 10[0d 9y} Aq papoo jey; se Ajguenb awes ayj 9A18 31 x0q yowes ur steadde 3xa3 J suostredwod 1ojsodwir ( 01)O [[e 1940
payndwoo ‘apn jord ayy ur YN 198183 a3 2418 03 A[feqorS paxyy proysaiy; uonugodar e jsureSe pajunod are saydjew asyeq red Aunod usALS ay) Ur UI0qg 2I9M oYM S[en
-PIAIPUI JUSISJJIP WOIJ S30¥f JO SUOSLIedWon 103S0dWI 19A0 PaAIaSqo sajel yojew asyey smoys deunjeay aijj “saSewr esia uo Sugerado ggp-ounr wyjLioS[e 104 :¢0T oINSy

__....._”., L Rk

Joi3sodwi Jo yuiq Jo Anunod

e T g e

= N N ] gowm S

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

dIN- 0T6o|

"Areqol6 100°0 = (L)HIN- Buinib ‘200 own wyiioble 10y ZT6'0ST = L PIoysaiys re YA Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



125

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUBIaJIp WO S90¥f JO suosLiedwod 103soduwr JoA0 paAlasqo sajel yoyew asyey smoys deuneay ayy ‘saSewrr esia uo Sunerado gpp-oydrow ungrioSe 10 F0I 8Ly

99]|04Ud Jo yuIq Jo AunoD

g

||
Joi3sodwi Jo yuiq Jo Anunod

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[ . e T
*Areqol6 100°0 = (L)dN- Bunib ‘000 oydiow wiyoble 1oj 2/#°98Z€ = L ploysalyl 1e JINH Anunod ssoiD

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



126

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUBIaJIp WO S90¥f JO suostiedwoo 103sodur JoA0 paAIasqo sajel yoyew asyey smoys deuneay ayy ‘saSewr esia uo Sunerado zpp-oydrow unprioSe 10 601 8Ly

“False non-match rate”

“False match rate”

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

99]|04Ud Jo yuIq Jo AunoD

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- z- €- - G- 9-
dNH 01O

*Areqol6 100°0 = (L)dN- Bunib ‘Zoo oydiow wiyoble 1oj G29°G80€ = L Ploysalyl e JINH Anunod ssoid

Joi3sodwi Jo yuiq Jo Anunod

FNMR(T)
FMR(T)

2018/02/15 17:33:29



127

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUD dY} UT saSew] asnedaq dLgauwriAs a3mb jou st Xprjeur oy ] N Ul 9Searour
0 JO 1030e] © 0] Spuodsarrod ] (150] ul asealdul [+ yoeyq -o3ed prodssed e ‘ojduuexs 1oy ‘03 AjjIqesauna Aj1moas e juasard s10[0d par JYSr] ‘oA 1931e] YN papussur
a3 3e SI YN s9redIpur A1) 10]0d a3 Aq papod jeyy se Ajpuenb swres ay3 2AL3 31 x0q Yowa ur sieadde x93 j] suostredwod 103sodwir ((,0T)O [[e 1240 pandwod ‘opn joid
oy ur YN 128181 ayp 2418 03 A[jeqorS paxiy pjoysary; uonudooar e jsureSe pajunod are saydjew asped red Aunod usAr8 ayj ur UI0q a19M oYM S[ENPIAIPUI JUIIDJJIP
w1y saoey jo suosLredurod 10jsoduwll 19A0 PaAIasSqo sajel yojewr asjey smoys deurjeay ayy ‘saSewr esia uo Sunerado ggg-ASojouyosjomau unpriospe 104 907 aindLy

93]]0JU3 JO Yuiq jo Anuno)d

Joi3sodwi Jo yuiq Jo Anunod

-
o
m—y
&
=
-
b

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[ e
"AlredolB 100°0 = (L)dINH Buinib ‘200~ ABojouyosioinau wiyoble oy 00T TE = L Ploysalyl 1e JN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



128

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUD dY} UT saSew] asnedaq dLgauwriAs a3mb jou st Xprjeur oy ] N Ul 9Searour
01 o 10300] b 0} spuodsaiiod YN 0150 ur asevarour [+ yoey -93ed prodssed e ‘sjdurexs 1oy 03 AjrjIqeiauna A3rmoas e jussaid s1ojod par 3ySry ‘[oA3] 195.1e) YN papuaiur
a3 3e SI YN s9redIpur A1) 10]0d a3 Aq papod jeyy se Ajpuenb swres ay3 2AL3 31 x0q Yowa ur sieadde x93 j] suostredwod 103sodwir ((,0T)O [[e 1240 pandwod ‘opn joid
oy ur YN 128181 ayp 2418 03 A[jeqorS paxiy pjoysary; uonudooar e jsureSe pajunod are saydjew asped red Aunod usAr8 ayj ur UI0q a19M oYM S[ENPIAIPUI JUIIDJJIP
w1y saoey jo suosLredurod 10jsoduwll I19A0 PaAIasSqo sajel yojewr asjey smoys deurjeay ayy ‘saSewr esia uo Sunerado gop-ASojouyosjomau unpriose 104 :/0] 9indL]

93]]0JU3 JO Yuiq jo Anuno)d

i

Joi3sodwi Jo yuiq Jo Anunod

Bunred Joisodun Auy

- - o - G- 9-

[ . s
*Areqol6 100°0 = (L)Y Buinib ‘c00~ ABojouyosioinau wyiiobe 10y 06E €S = L PIOYsaiy 1e A AIunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



129

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JURIdIp WOy sadey Jo suostiedurod 103soduwll 19A0 PaAISSqo sajel yojewr asjey smoys deuneay oy ‘soSewr esia uo unerado gpo-siyqou wyyriodfe 1o 90 2inSLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 1000 = (L)L Bunib ‘000 Sligou wiyiioble 1oy #78°0— = L Ploysalys 1e diNH Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



130

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papusIuI 33 Je ST YN S91edIpul 4915 10[00 9y3 Aq papod jeys se Ajguenb swres a3 9418 31 x0q yoes ur steadde 3xa} J] suostiedwod 1ojsoduwr (.0T)O [[e 1240 pandurod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JuaIIp WOl sa0ef jo suostieduwod 103s0dw] 19A0 PaAIdSqO sajer ydjew asfey smoys deuneay ayj ‘saSewr esia uo Sunerado zpg-qeyseau unprioSye 1o 601 Sy

“False non-match rate”

“False match rate”

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

99||0JUd JO Yuig Jo Auno)

Buured Joysodwi Auy

4 €= - S- 9-

e
*AllreqolB 1000 = (1L)"IN- BuInB ‘200 gejyosiu wyiioBle 1o 980°0 = L PIoYsaiy Ye HINH Anunod ssoid

Joi3sodwi Jo yuiq Jo Anunod

FNMR(T)
FMR(T)

2018/02/15 17:33:29



131

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JuaIayIp woly saoey jo suostiedurod 103sodwr 19A0 paAIasqo sajel yojeur asfey smoys deunjeay ayy ‘saSewr esia uo Sunerado gpop-qeyosiu unpriose 1o 01 ainsLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm¥o000
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)Y Bunib ‘€00 gejyoaiu wyioble 1oy /162 = L Ploysaiy 1e ¥ A1nunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



132

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

JUSISJJIP 21 S)9S UOLROYLIDA pUR JUSWOIUD dUj UI Safewr asnedaq dLyaunuAs aymb jou st xrgew
AL NI UI 9SeaIdul ()] JO 1030ef e 03 Spuodsariod YA (01 80] ut aseadur [+ yoeq -o3ed prodssed e ‘opdurexa 1o ‘03 Ajiqerauna A3Lmoas e juasard s10[od par JySry ‘[oAd]
19810) YN PIPULIUT Y} e ST YN SIedIpur A919) 1000 33 Aq papoo yeyp se Ajguenb awres ayp 2418 31 x0q yows ur sreadde 3xa3 J “suostredwrod ro3sodur ((,0T)O [1e
1240 paynduwod ‘opn jord ayy ur I 12518 a3 9418 03 A[Teqo[8 paxy pjoysary; uogru8odar e jsureSe pajunod are saydjew asjeq red Aunoo usArS ayj ur uroq aram oym
S[ENPIAIPUL JUSISHIP WO $938§ JO SUOSLIeduwrod 103s0duwI 19A0 paAIdsqo sajel yojew asyey smoys dewrjeay oy “soSewr esia uo Sunerado zpo-ed wygrioSye 104 ;111 21nSiy

99]|04Ud Jo yuIq Jo AunoD

HOM
- ANIY
- NdC
- e
. s
ani
vsai

]I;!:-
=

Joi3sodwi Jo yuiq Jo Anunod

i
3 ERE
Bt 0

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

e T
*AlleqolB T00°0 = (1L)"IN- Buinb ‘200 ed wiyioble 1oy G62°0 = 1 ploysaly e YN4 Aunod ssoiD

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



133

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUDIDJIp WOIf S3dkJ JO suosLieduwrod 103sodulr 19A0 paAIdsSqo sajel yojewr asfey smoys deunesay ayj ‘saSewr esia uo Sugerado gpg-auoxuer unLiose 10 :Z[[ ainsLy

93]]0JU3 JO Yuiq jo Anuno)d

Joi3sodwi Jo yuiq Jo Anunod

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[ I
"Areqol6 100°0 = (L)HIN- Buinib ‘200 suoxues wyiioble 10j 9€5°0 = 1 Ploysaiyl ¥e YN A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



134

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUDIDJIp WOIf S3dEJ JO suosLiedwrod 103soduwlr 19A0 paAIdsSqo sajel yojewr asfej smoys deuneay ayj ‘saSewr esia uo Sugerado gpg-auoyuer unLiose 10 g ainsLy

93]]0JU3 JO Yuiq jo Anuno)d

Joi3sodwi Jo yuiq Jo Anunod

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

T
*Areqol6 100°0 = (L)HIN- Buinib ‘€00 suoxues wyiioble 1oj G85°0 = 1 Ploysaiy} e YN A1unod ssoid

dN4 06O

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



135

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papusIuI 33 Je ST YN S91edIpul 4915 10[00 9y3 Aq papod jeys se Ajguenb swres a3 9418 31 x0q yoes ur steadde 3xa} J] suostiedwod 1ojsoduwr (.0T)O [[e 1240 pandurod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUBIaJIp WO S90¥f Jo suosLiedwod 10jsodwr 1940 paATasqo sajel yojews asfej smoys deuneay oy ‘saSewr esia uo Sunerado gop-yoojwres wiyirioS[e 10 FI 8Ly

99||0JUd JO Yuig Jo Auno)

N

||
] Ml

|| ||
] Nl

| |
N B B R
Joi3sodwi Jo yuiq Jo Anunod

Bunred Joisodun Auy

- 4 €= - S- 9-

[ e
"Alreqol6 100°0 = (1L)HIN- BuInib ‘000" yosiwes wyiioble 1o 090°72 = L PIoYsaiyl ¥e HINH Anunod ssoid

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



136

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdUI ()] JO 1030¥f k 0] Spuodsarrod YN 0180 ur aseaidur [+ yoeq ajes j1odssed e ‘ojdurexs 1oy ‘03 Aiqeraumna A)1moas e jussard siojod par Jy8ry [oAs] 10818} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUSISIp Woly Sadej Jo suosLeduwod 10jsodw] 19A0 PaAISSqo Sajel yojewr asfej smoys deuneay ayj ‘saSewrr esia uo Sunerado gpp-urweys unjriode 10 :GI] aindLy

Joisodwi Jo yuiq Jo Aiunod

- - o - G- 9-

s e

"Areqol6 100°0 = (L)dN- Bunib ‘000 ueweys wyiiobie 10} 6£6°0 = L PIOYSa4y} ¥e ¥4 Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



137

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUDIDJIp WL Sa0ef JO suosLieduwod 103sodull 19A0 paAIdsqo sajel yojewr asfey smoys deueay ayy ‘saSewr esia uo Sunerado [gp-ueweys unpLoSe 104 9] anSLy

.m .lr.._ .._.. e i |.

A o 1 e L

wige e, gl i ol
III1 l-.l -l

Joi3sodwi Jo yuiq Jo Anunod

M i L
| okl ot e, el
| n ] i "

Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

N
"Areqol6 100°0 = ()44 Buinib ‘100 ueweys wyiobe 10} 6650 = L PIOYsaiy ¥e YA Anunod ssoid

dN4 06O

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



138

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUDIdIPp WOy S0 Jo SuosLredwod 10jsoduwr 19A0 PaAIdSqo Sajel yojew asfey smoys deunjeay ayj ‘soSewr esia uo Sunerado zpp-refiws wyjriode 104 /I 9inSLy

93]]0JU3 JO Yuiq Jo Anuno)d

B Y

J
-l“I II II-I- lrJl

 5arnllE aLET

T ] e sy |
- L II:I IIILIIIIII

Joisodwi Jo yuiq Jo Aiunod

o - || -
. | | | W | N
u
Il BN b e _ NN
H s
Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy
- - €- - G- 9-

[ osessemm
"Areqol6 100°0 = ()44 Buinib ‘Zoo Hejiws wyoble 1oj 88%°0 = L PIoysalyi 1e HiNH A1nunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



139

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUDIdIp WOy S90%f Jo suosLiedwod 103soduwll 19A0 PaAIasqo sajel yojewr asfey smoys deuneay ayy ‘saSewr esia uo Sunerado (gp-sisouds wiyprioSre 104 9T 2nSLy

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

B e
"Areqol6 100°0 = (L)dIN- Bunib ‘000 sisauAs wyiiobe 10y 9€€°0 = L Ploysaiy} ¥e YN Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



140

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJIP 21k S}9S UOHEILLIdA pUR JUSWJJOIUD 9y} UI SaSewr asnedaq drawrwiAs 93mb jou st xtgewr sy N ur

aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUDIDIp WOy sadef o suostiedwoo 103sodwil 19A0 paAIdsqo sajer yojewr aspey smoys deuneay ayy ‘saSewr esia uo Sugerado pg-uriad) wyyrioS[e 10 1] 9InSLy

93]]0JU3 JO Yuiq jo Anuno)d

Joi3sodwi Jo yuiq Jo Anunod

P o

Bunred Joisodun Auy

OI
dN4 06O

*Areqol6 100°0 = (L)dN- Bunib ‘000 uelAs) wyiobie 1o} #62°0 = L PIoysaiys ye YA Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



141

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUBISIP WOy Saovj jo suosLieduwod 103sodur 19A0 PaAISSqo sajel yojeu asjey smoys deuneay ayy ‘saSewr esia uo Sunerado [0g-sueniA8uo; unyriosye 1o :0z[ 9insLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s I ' T
*Areqol6 100°0 = (L)AL Buinib ‘To0™ suemABuol wyiioble Joj 2/6°6 = L PIoYsalyl 1e HIAH Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



142

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUSISIP WO Sa0vj jo suosLeduwod 103sodur 19A0 PaAISSqo sajel yojeu asjey smoys deuneay ayy ‘saSewr esia uo Sunerado zog-sueniA8uo; unyriosye 1o :1z[ aindLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s I ' T
*Areqol6 100°0 = (L)AL Buinib ‘200~ suemABuol wyioble 1o} 0T8'E = L PIoysalyl 1e HIAH Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



143

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JURIdIp WOy S90vf Jo suostiedwod 103sodwil 190 paAIdsqo sajer yojewr asfey smoys deuneay oy “‘soSewr esia uo Sugerado g0-eqiysoy wypriode 104 gzl 9anSLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm¥o000
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
"Areqol6 100°0 = ()44 Bunib ‘000 eaqiysol wyiiobie 10y 0T9°0 = L PIoysaiy ¥e YN-4 Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



144

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUaIayIp woly saoej jo suostieduwrod 1o3soduwir 1940 paAIasqo sajel yojeuwr asfey smoys deunjeay ayy ‘saSewr esia uo Surjerado [00-eqryso; wyrioSe 104 :g7] aindLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
$858277%%233828525300685522522:808240808R002¢0853 1053237582838 285253008552:722:838300882R002¢2%53
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

oY
sy
1zyg
THD
NIHO
d1so
vand
0320
dwoa
vNno3
dA93
1s13
LER]
NVHO
Hau9
ol 5
vNno
1vH
ANH
ANOH
vsai
ani
q4s|
WvC
NdC
ANTN
HOM
Ng31
X3aw
SYIN
d3aN
VN
nyd3ad
TIHd
1SHMd
J0d
WOy
sny
dd4vs
a4dvs
IVHL
NIdL
AMHL
NVML
N
ZN3A
WNLA

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
"Areqol6 100°0 = (L)dN- Bunib ‘100 eaqiysol wyiiobie 10y 625°0 = L PIoYsaiy) ¥e YN Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



145

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

&

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUBIafIp WO saoef jo suostredwoo Jojsodwr 1940 paATasqo sajel yojews asfey smoys deuneay ayy ‘saSewr esia uo Sugerado gpp-snounm wirioSe 104 FgI amsLy

99]|04Ud Jo yuIq Jo AunoD

Joi3sodwi Jo yuiq Jo Anunod

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- z- €- - G- 9-
dNH 01O

*Areqol6 1000 = (L)HIN- Bunib ‘000 snounin wyiobie 1o} +22°0 = 1 PIoysaiys ye YA Anunod ssoid

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



146

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JUBIafIp WO saoef jo suostredwoo Jojsodwr 1940 paATasqo sajel yojews asfey smoys deuneay ayy ‘saSewr esia uo Sugerado [gp-snounm wiroSe 104 Gz 8Ly

“False non-match rate”

“False match rate”

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

i Joisodwi abe Aue Ing xas awes

99]|04Ud Jo yuIq Jo AunoD

Bunred Joisodun Auy

z- €- - G- 9-
dNH 01O

*Alreqol6 7000 = (1L)HIN- BuInIB 'To0™ snounin wyiioBle 1oj 082°0 = L PIoYsaiyl ¥e HINH Anunod ssoid

Joi3sodwi Jo yuiq Jo Anunod

FNMR(T)
FMR(T)

2018/02/15 17:33:29



147

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 1€ S}9S UOLLIYLIDA pUR JUSWI[OIUD 9y} UI SaFew] asnedaq dLauwiAs a3mb jou st xigew
AL I UI 3seaIdul (] Jo 1030ef e 03 spuodsaliod YAl (1 S0] ul asea1dur [+ yoeyq -ajed prodssed e ‘ojdwexs 1oj ‘03 Ajjiqerauna A11moas e juasard s1o[od pal JySry ‘[oAd]
19318} YN PaPULIUL 9y} Je ST YN S93edIpul A1) 10[0d a3 Aq papod jeys se Ajppuenb awes ayp 9418 31 x0q yowa ur sreadde 3xa3 JT “suostiedwod 1opsodw ((,,0T)O [[e 1240
payndwoo ‘apn jord ayy ur YN 198183 a3 2418 03 A[feqorS paxyy proysaiy; uonugodar e jsureSe pajunod are saydjew asyeq red Aunod usALS ay) Ur UI0qg 2I9M oYM S[en
-PIAIPUT JUSISJJIP WOIf S90vj Jo suostiedurod 103sodulr 1oA0 paAIasqo sajel yojew asfey smoys deurjeay ayj ‘saSewr esia uo urjerado zpg-8ooa ungyrioSe 104 9z 218y

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm%o00
$858277%%233828525300685522522:808240808R002¢0853 1053237582838 285253008552:722:838300882R002¢2%53
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

oY
sy
1zyg
THD
NIHO
d1so
vand
0320
dwoa
vNno3
dA93
1s13
LER]
NVHO
Hau9
ol 5
vNno
1vH
ANH
ANOH
vsai
ani
q4s|
WvC
NdC
ANTN
HOM
Ng31
X3aw
SYIN
d3aN
VN
nyd3ad
TIHd
1SHMd
J0d
WOy
sny
dd4vs
a4dvs
IVHL
NIdL
AMHL
NVML
N
ZN3A
WNLA

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)dN- Bunib ‘200 Booa wyiiobie 1oy OTE0 = L PIoysaiy ¥e YN Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



148

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP Ik S}3S UOLLIYLIDA pUE JUIWI[OIUD dYj UI SOSLW] 9snedaq dLounuAs a3mb jou sp xpgew sy A Ul 9seanur
0 JO 1030e] © 0] Spuodsarrod ] (150] ul asealdul [+ yoeyq -o3ed prodssed e ‘ojduuexs 1oy ‘03 AjjIqesauna Aj1moas e juasard s10[0d par JYSr] ‘oA 1931e] YN papussur
a3 3e SI YN s9redIpur A1) 10]0d a3 Aq papod jeyy se Ajpuenb swres ay3 2AL3 31 x0q Yowa ur sieadde x93 j] suostredwod 103sodwir ((,0T)O [[e 1240 pandwod ‘opn joid
oy ur YN 128181 ayp 2418 03 A[jeqorS paxiy pjoysary; uonudooar e jsureSe pajunod are saydjew asped red Aunod usAr8 ayj ur UI0q a19M oYM S[ENPIAIPUI JUIIDJJIP
woiy saoef jo suostiedurod 103soduwr 1940 paAIdsqo sajel yoyew asjey smoys deuneay ayy ‘soSewr esia uo Sugerado ggo-suonnjosjueiSia ungyriodre 104 :/Z] 9InSLy

Joisodwi Jo yuiq Jo Aiunod

Bunred Joisodun Auy

- - o - G- 9-

B  oosesseammmm_ O
"Areqol6 100°0 = (L)L Bunib ‘Zo0 suonnjosiue|iBia wyiioble 1oy ST = 1 ploysalyl e JIN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



149

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP Ik S}3S UOLLIYLIDA pUE JUIWI[OIUD dYj UI SOSLW] 9snedaq dLounuAs a3mb jou sp xpgew sy A Ul 9seanur
01 o 10300] b 0} spuodsaiiod YN 0150 ur asevarour [+ yoey -93ed prodssed e ‘sjdurexs 1oy 03 AjrjIqeiauna A3rmoas e jussaid s1ojod par 3ySry ‘[oA3] 195.1e) YN papuaiur
a3 3e SI YN sepedrpur A1) 10]0d a3 Aq papoo jeys se Ajpuenb swes ayj 9a13 31 x0q yowa ur sreadde 1x93 JT suostredwod 1o3sodwt (., 0T)O [[€ 7240 pandwiod ‘apn jord
oy ur YN 128181 ayp 2418 03 A[jeqorS paxiy pjoysary; uonudooar e jsureSe pajunod are saydjew asped red Aunod usAr8 ayj ur UI0q a19M oYM S[ENPIAIPUI JUIIDJJIP
woiy saoef jo suostiedurod 103soduwr 1940 paAIdsqo sajel yoyew asjey smoys deuneay ayy ‘soSewr esia uo Sugerado gyp-suonnjosjueiSia ungyriode 104 9z 9nSLy

e

Joi3sodwi Jo yuiq Jo Anunod

| 1

|

I I | II -
I II ||

l - i ‘ H n i
| |

Ih : | h - "
N [ |
.luir N 4
| |l
- n m
|| HI | H
|
i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy
- - €- - G- 9
N s oteol

"Areqol6 100°0 = (L)HIN- Bunib ‘€00 suonnjosiue|iBin wyiioble 10j 0ET'E = 1 Ploysaiy} e YN A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



150

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUDIdJIP WO S90vf JO suosLiedwod 103S0du 19A0 PIAIdSqO Sajel Yydjew as[ej smoys deunjeay ayy ‘soSewr esia uo Sunerado Zpg-Sqeuorsia Wwy3Liodfe 10 671 9InSLy

93]]0JU3 JO Yuiq Jo Anuno)d

Joisodwi Jo yuiq Jo Aiunod

W T 1O

Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

[ osessemm
"Areqol6 100°0 = (L)dIN- Buinib ‘200 sgejuoisia wiyiioble 1oy €/G°0 = L Ploysalyl Je JIN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



151

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUDIDJIP WO S90vf JO suosLiedwod 103So0du 19A0 PIAISSqO Sajel Ydjew as[ej smoys deunjeay ayy ‘soSewr esia uo Sunerado goo-sqeuorsia wyiLiodfe 10 :0g] 9InSLy

1y .y

"B . a1
. [N . REEE

Jo1sodwi abe Aue Ing xes swes

- -

*Areqol6 100°0 = (L)dIN- Buinib ‘€00 sgejuoisia wiynioble 1oj 89€°0 = L Ploysalyl Je JIN4 A1unod ssoid

Bunred Joisodun Auy

o - G- 9-

e

Joisodwi Jo yuiq Jo Aiunod

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



152

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JURIdIp WOy S0 Jo suosLredwod 10jsoduwr 19A0 paAIdSqo sajel yojew asfey smoys deuneay ayj ‘saSewr esia uo Sunerado zpp-plodoa wyjrioSe 104 :[€] ainSLy

93]]0JU3 JO Yuiq Jo Anuno)d

Joisodwi Jo yuiq Jo Aiunod

Bunred Joisodun Auy

- - o - G- 9-

[ B
*Areqol6 100°0 = (L)HIN- Buinib ‘200~ p1020A wiyiioble Joj €T9°0 = L Ploysalyl e JIN4 A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



153

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUDISJJIP 91k S}3S UONLIYLIDA pUR JUIWI[[OIUD dY} UI SOFLWI aSNedaq JLIWWAS 93mb jou st xrgew sy M Ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jord ayy ur A 19818} a3 2AIS 03 AJreqo[8 paxy proysary; uonudodar e jsureSe pajunod are saydjewr asjeq red Aunoo usArS ayj ur UIoq aIom Oym S[ENpIAIpUT
JUDIdJIp WOy S0 Jo suosLredwod 10jsoduwr 19A0 paAIdSqo sajel yojew asfey smoys deuneay ayj ‘saSewr esia uo Sunerado gop-plodoa wiyirioSe 104 :ze] aanSLy

93]]0JU3 JO Yuiq Jo Anuno)d
[ o = _ I [o}e] mmY o0 7 T = _ -z (2o} mm¥o000
3855927882833 83455600553:522:80839008008029853 2039278823382 827558008y5%:522:898320882R¢882¢0853
SR522z2203562RP4F8308R23222R68865333320L23536832FFF0 2R22222836zP 4723808 R2522z256%5655338%5253235%50%32z7~FNF0

Joisodwi Jo yuiq Jo Aiunod

Jo1sodwi abe Aue Ing xes swes Bunred Joisodwn Auy

- - o - G- 9-

s e
*Areqol6 100°0 = (L)HIN- Buinib ‘€00 p1020A wiyiioble Joj 095°0 = L Ploysalyl Je JINH A1unod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



154

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JuaIafIp woij saoey jo suostieduwrod rojsodwr 19A0 paAIasqo sajel yojew asfey smoys deuneay ayj ‘saSewr esia uo Sunerado [og-SusysiA wnygriodye 104 :gg] amSny

99]|04Ud Jo yuIq Jo AunoD

Joi3sodwi Jo yuiq Jo Anunod

Bunred Joisodun Auy

i Joisodwi abe Aue Ing xas awes

o - G- 9-

[ o
*Alreqol6 700°0 = (1L)HIN- Buinib ‘'To0™ BuaysiA wyiioBle 1of 2729 = 1 Ploysaiyl ¥e diNH Anunod ssoid

“False non-match rate”

“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



155

‘JUSISJJIP 21k §}9S UONLIYLIdA PUE JUSW][OIUS d} UT SaSew] asnedaq JLjauwriAs a3mb jou st x1njeus oy [ YN ul
aseaIdul ()] JO 10J0ej e 0] Spuodsariod A (01S0] ul asearour [+ yoey -aped prodssed e ‘ojdurexa 1oy ‘03 Ajjiqerauma A31moas e juasard sI10[0d par JySIT ‘[oAd] 3951} YN
papudiur a3 Je ST YN SpedIpur A1) 10]0d 3y} Aq papoo jeys se Ajpuenb awes ay3 2418 31 x0q yoes ur steadde 3xa3 J suostredwod 1opsodw ((,,01)O [[e 1240 pandwod
‘opn jo1d ayy ur N 1981e) a3 9418 03 AJjeqOS paxiy pjoysaiy) uonSooal e jsureSe pajunod are saydjewr asyeq red Ajunod usAI8 ayj ur UI0q I9M OYM S[ENPIAIPUL
JuaIafIp woij saory jo suostieduwrod Jojsoduwr 19A0 paAIasqo sajel yojew asfey smoys deuneay ayj ‘saSewr esia uo Sunerado gzpg-SusysiA wyriode 104 g1 amSny

99]|04Ud Jo yuIq Jo AunoD

“False non-match rate”

“False match rate”

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

i Joisodwi abe Aue Ing xas awes

i

Bunred Joisodun Auy

z- €- - G- 9-
dNH 01O

"Alreqol6 7000 = (L)HIN- BuInb ‘'200™ BuaysiA wyiioBle 1of 229 = 1 ploysaiyl e diNH Anunod ssoid

Joi3sodwi Jo yuiq Jo Anunod

FNMR(T)
FMR(T)

2018/02/15 17:33:29



156

FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION

JUSISJJIP 21 S)9S UOLROYLIDA pUR JUSWOIUD dUj UI Safewr asnedaq dLyaunuAs aymb jou st xrgew
AL NI UI 9SeaIdul ()] JO 1030ef e 03 Spuodsariod YA (01 80] ut aseadur [+ yoeq -o3ed prodssed e ‘opdurexa 1o ‘03 Ajiqerauna A3Lmoas e juasard s10[od par JySry ‘[oAd]
19810) YN PIPULIUT Y} e ST YN SIedIpur A919) 1000 33 Aq papoo yeyp se Ajguenb awres ayp 2418 31 x0q yows ur sreadde 3xa3 J “suostredwrod ro3sodur ((,0T)O [1e
1240 paynduwod ‘opn jord ayy ur I 12518 a3 9418 03 A[Teqo[8 paxy pjoysary; uogru8odar e jsureSe pajunod are saydjew asjeq red Aunoo usArS ayj ur uroq aram oym
S[ENPIAIPUIL JUSISIP WO $90vf JO SuosLIeduioo 103s0duwl 1940 poAIaSqo sojel yojewt asyey smoys deuryeay ayj “saSewtr esia uo Suneiado )o0-miA wyprioS[e 10 :6g1 2inSiy

99]|04Ud Jo yuIq Jo AunoD

Joi3sodwi Jo yuiq Jo Anunod

i Jo1sodwi abe Aue Ing xes swes Bunred Joisodun Auy

- - o - G- 9-

- e
"Areqol6 100°0 = (L)L Buinib ‘000 NUA wyiiobe 10} Zi76'6 = L PIoYsaiy re YA Anunod ssoid

“False non-match rate”
“False match rate”

FNMR(T)
FMR(T)

2018/02/15 17:33:29



FRVT - FACE RECOGNITION VENDOR TEST - VERIFICATION 157

47 = WNLIA
= ZNIA
HXH
AMHL
- NIFL
- IVHL
. 9dvS
HdVS
WOH
lSMd
= 1IHd
- NY3d
. ViN
. daN
SVWW
N931
. HOM
ANSM
1H$
- NI
. VSal
= ANOH
MNH
lvna
. 04D
- 4849
= NVHO
. 439
- 1573
- dAD3
. vNO3
. dNOad
- 0320
. VEND
- 41S0

- NIHO
= 1IHO
- 1249
© 'IJ.SV

- NNLA
- ZN3A
. 3N

2
0
o
=3
£
x

B &
o
£
<
%

©

~

Country of birth of enrollee

log10(1 + count)

Any impostor pairing

Cross country impostor count

Figure 136: For visa images, the heatmap shows the count of impostor comparisons of faces from different individuals who were born in the given country pair.
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5.6.2 Effect of age on impostors

Background: This section shows the effect of age on the impostor distribution. The ideal behaviour is that the age of the
enrollee and the impostor would not affect impostor scores. This would support FMR stability over sub-populations.

Goals:
> To show the effect of relative ages of the impostor and enrollee on false match rates.

> To determine whether some algorithms have better impostor distribution stability.
Methods:

> Define 14 age group bins, spanning 0 to over 100 years old.

> Compute FMR over all impostor comparisons for which the subjects in the enrollee and impostor images have ages
in two bins.

> Compute FMR over all impostor comparisons for which the subjects are additionally of the same sex, and born in
the same geographic region.

Results:
The notable aspects are:
> Diagonal dominance: Impostors are more likely to be matched against their same age group.

> Same sex and same region impostors are more successful. On the diagonal, an impostor is more likely to succeed
by posing as someone of the same sex. If Alog;, FMR = 0.2, then same-sex same-region FMR exceeds the all-pairs
FMR by factor of 10°-2 = 1.6.

> Young children impostors give elevated FMR against young children. Older adult impostor give elevated FMR
against older adults. These effects are quite large, for example if Alog,, FMR = 1.0 larger than a 32 year old, then
these groups have higher FMR by a factor of 10* = 10. This would imply an FMR above 0.01 for a nominal (global)
FMR = 0.001.

> Algorithms vary.

> We computed the same quantities for a global FMR = 0.0001. The effects are similar.

Note the calculations in this section include impostors paired across all countries of birth.
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