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1. TpeGoBaHusi K CTPYKTYpe 0a3bl JAHHBIX

J171st KOppEKTHOM pabOThI MPOrpaMMBbI 6a3a TaHHBIX JTOJKHA ObITh OPraHM30BaHa CIICYIOIINM
obpa3zom:

[id_1]/ — mupekropusi, coneprkainas Bce MpeIbsBICHUS UCTIBITYeMOT0 CyObeKTa
¢ uaeHTuukatopom 1

BONAFIDE PRESENTATION/ — nupexropusi, coaepskaiias Bce
NOJUIMHHBIE TIPEABSABICHUS UCTIBITYEMOT0 CyObeKTa ¢ uaeHTuukaropom 1

[file_1].ex

[file_2].ex

ATTACK PRESENTATION/ — nupektopusi, coaepxanias Bce
MMPCABABJIICHUA aTAKU HA MMOJJIMHHOC 6I/IOMeTpI/I‘-IeCKOe MNpCABABICHUC
HCITBITYeMOT0 CYObEKTa ¢ uacHTU(GUKATOpOM 1

[file_1].ex

[file_2].ex

[id_2]/

[id N)/

HaumeHnoBaHus, yka3aHHbIE B KBaIPaTHBIX CKOOKaX, MOT'YT ObITh U3MEHEHBI.
HaumeHnoBanus, yka3zaHHble 6e3 KBaJpaTHBIX CKOOOK, 00s3aTeIbHBI.

Pacmpenue ¢haiaoB .ex MOKET ObITh JIFOOBIM B 3aBUCUMOCTH OT TPOEKTA.

2. TpeOoBanus Kk gailjiamM ¢ U3MepeHUAMH

Jnst KOppekTHOM paboThl MpoTrpaMMbl Bce (Dailyibl ¢ HM3MEPEHUSMH, XpaHSAIIUECS B
JAPEKTOPUU Liveness/measurements, JIOJIKHBI HMETh Ha3BaHUI BUA
«PA3PABOTUUK BEPCHUS.csvy (Hampumep, rbs v2.csv).



3. 3amyck mporpamMmMbIl

3.1 ITocTpoeHue NpPoOTOKOJIA VI OAHOrO (haiiyia ¢ U3MepeHUsIMHU

Ecnu ans ompexpeneHHoro ¢aitna ¢ M3MEpeHUSIMH HEOOXOAWM OTIENbHBIA MPOTOKOI,

BBITIOJTHATE CIIEAYIOIIHNE TCUCTBUS.

1.

[lepeiinuTte K A4eiike 3 ¥ 3aMOJHUTE CIEAYIONIUE CTPOKH:

e path — nyts k AucTpuOyTUBY Liveness

e MEASUREMENTS (cTpoka, KOTOpOW NpeamecTByeT KoMMeHTapuil «#Tpebyercs
yKazaThb (a1 ¢ HU3MEpPeHHsIMU») — MyTh K ¢Gaiay ¢ H3MEPEHUSIMH, KOTOPBII
HeoOxoaumMo 00paboTaTh

e TARGET_APCER - ¢ukcupoanHoe 3HaueHue BOKIIA, mis koroporo Oyner
nocuntano 3HaueHne BOKIIBII

e APCER _LIMIT - mpepenbnoe 3Hauenue BOKIIA nns 1BeToBod MOJICBETKH
(daKTUYECKUX 3HAUEHUH: €ClM TOMy4YeHHOE 3HAueHHE MEHbIIE JIMOO PaBHO STOMY
3HAYEHMIO, sSUelika OyJeT BblAEJeHa 3€JIEHbIM IIBETOM; €CIIM IMOJIyYeHHOE 3HaueHHe
0O0JIBIIIE ATOTO 3HAUCHUS, sTUeHKa OyIeT BBIJIEIICHAa KPACHBIM [IBETOM

e BPCER LIMIT - mnpenensHoe 3HaueHnne BOKIIBII mist nBeToBOil MOACBETKH
dakTUYECKUX 3HAUEHUH: €cl TOJYyYEeHHOE 3HaueHHe MEHbIIE JIMOO paBHO ATOMY
3HAUEHUIO, s4eiika OyneT BbIAeNieHa 3€JICHBIM I[BETOM; €CJIH IMOJTYYCHHOE 3HAYCHHE
00JIbIIIE ATOTO 3HAUEHUS, siuelika OyIeT BbleJIeHa KPACHBIM LIBETOM

2. Ilepeitnute k suerike 5 w ykaxute B cTpoke filter Ha3Banme Tekymero (aiina c

u3MepeHussMu 0e3 pacmmpeHust (Hanpumep, ‘rbs v2’). 3amycTuTe BBIOJHEHHE BCEX
sgueek: B naHenu MeHwo nepeiaute Run — Run All Cells nnu HaxMuTe KHOMNKY (»)).
JloxKIuTeCh BBIMIOJIHEHUS BCEX SIUEEK C KOJOM.

UYToOBI COXpaHUTH MOTYYEHHBIN MpoToKo B hopmate HTML, B manenu MeHIo BEIOEpHTE:
File — Save and Export Notebook As... - HTML

3.2 IlocTpoeHue MPOTOKOJIA JAJI1 HECKOJBKHUX (PAHJIOB ¢ M3MEPEeHUSIMH

3.2.1 IlepBuuHasi 00padoTka aiina ¢ U3MepeHUsIMHU

s kaxoro (aitna ¢ u3MepeHUs MU, KOTOPBIH HYKHO 0TOOpa3UTh B IPOTOKOJIE,
HE00X0IMMO MTPOU3BECTH NEPBUYHYIO 00pabOTKy. I 3TOr0 BHIIOIHUTE CIEAYIOIINE ASHCTBHS:

1.

3anonHute naHHble B siueiike 3. IlosicHenus k 3amonHeHuio cMm. B 3.1. 3HaueHus
TARGET APCER, APCER LIMIT, BPCER LIMIT Hy»HBbI 715 HOCTPOECHUS POTOKOJIA
(3.2.2) 1 Ha mepBUUHYIO 00PaOOTKY HE BIIHSIOT.

[TocnenoBarenbHO 3amMyCTUTE SMEMKH 2-4 OIHOKpPATHBIM Ha)XKaTUEM KHOMKH 3alycka
siaeiiku. JloskauTech BBIMONHEHUS Kojia. Korga BeINoHEHNWE KO/1a SIMeUKHU 3aBEPILIUTCS, B
KBaJPAaTHBIX CKOOKAX CJIEBA OT SIMEHKH MOSBUTCS HOMEP BbITostHsIiemMoi stueiiku ([3]). Ecnu
oOpaboTka (aiina mpoBeseHa KOPPEKTHO, B IOJIE€ BBIBOAA SUCHKH MOSBUTCS CTPOKA
«pe3yJbTaThl COXPaHEHBD».



KHOIIKA 3aIllyCKa TYEHKH

= Jupyter prodess Last Checkpoint: last month P
File Edit View Ru Kernel Settings Help Trusted
B + X 0O O » m C » Code v JupyterLab [7 %  Python 3 (ipykernel) O

# Tpebyerca yka3atb npepensHoe 3Hayewme BOKIBI pna csetogopa
os.environ['BPCER_LIMIT' = '0.1'

%run process.py --envcontrol

Nor-¢ann: ./results/rbs_v2.log

Pa3spaboTuuk: rbs

Bepcus: v2

®ain C pasMeTKOW AaHHBIX: /Users/olesya/PyCharmProjects/Liveness/test_data_mapping/test_data_mapping.csv
®ailn C U3MepeHuaMM: /Users/olesya/PyCharmProjects/Liveness/measurements/rbs_v2.csv

O®ain ¢ kateropuamu ana cpasHenus: /Users/olesya/PyCharmProjects/Liveness/pairs_of_compare/pairs_of_compare.csv
Pe3ynbTaTthi: ./results

3arpyska u3MepeHwuii:

Yreune ¢panna C M3MepeHUsMu

- 40 3anucein

YreHne ¢panna c pasMeTKOn

- 40 3anucei

OunbTpauus 3anucei

OtobpaHo 3anuceir: 40

Pa3MeTka AaHHbIX:

QRS 6 B S 5 1 5 U 0 1 S 0 O B A U S0 B 0 I 1 S O G 1 B (VR 1 I B U W (1 G BB 1 WG R IS5 B 0 B A
0/40 [00:00<00:00, 3426.72it/s]

06paboTka u3MepeHuit:

100%|

Bl 2/2 [00:06<00:00, 3.03s/it]

CoxpaHeHue pesynbTaTos:
- pe3ynbTatel coxpaHens './results/rbs_v2.json'

3. TloBropure meictBus 1-2 miusa kaxpaoro ¢aijga ¢ U3MEPEHUSIMH, KOTOPBIN TIIaHUPYETCS
O0TOOpAa3HTh B MPOTOKOJIC PEUTUHTOBAHHUS.

3.2.2 TlocTpoeHne MpoOTOKOJIA

1. Tlocne Toro kak ajs Bce Qaitipl ¢ u3MepeHusIMu o0padboTansl cormacHo 3.2.1,
pexoMeHayeTcst 0OHOBHUTH cTpaHHIly B Jupyter Notebook myrem BbIOOpa B aHETH MEHIO:
Kernel — Restart Kernel and Clear Outputs of All Cells.

2. Ilposepbte aKTyaJIbHOCTb 3HA4YECHUU TARGET APCER, APCER _LIMIT,
BPCER LIMIT B sueiike 3. IlosicHeHus Kk 3amnoinHeHnto cM. B 3.1. B cTpoke
MEASUREMENTS mosxet ObITh YKa3aH 1000 u3 GailyioB ¢ U3MEPEHUSIMH, XPAHALIIXCS
B qupekTopun Liveness/measurements.

3. Tlepeiinute k siueiike 5 u 3amonHuTe cTpoky filter: ykaxkute xirou GpuiabTpanuu (haiion
JUI IPOTOKOJIA!

® Ui IOCTPOSHHS MMPOTOKOJIA C PSUTHHTOBAaHHEM HECKOJIBKUX BEPCHIA MPOAYKTA OT
oJHOTO pa3paborunka BBenute kitod Buaa ‘PASPABOTUUK’ (manpumep, filter =
‘rbs’)

® U1 TIOCTPOCHHUS TPOTOKOJA C PEHTUHTOBAaHHEM BCEX MPOIYKTOB, (haiimbl
U3MEPEHU 10 KOTOPBIM XpaHsTCca B JUpekTopur Liveness/measurements,
BBeaure filter = ©°

4. IlocnenoBaTenbHO 3aIyCTUTE SIMEHKU 2, 3, 5 OAHOKpATHBIM Ha)KaTHMEM KHOIIKH 3aIlycKa
si9eHKHU. J{0KaUTeCh BBITOITHEHUS KOA.

5. YrtoObl COXpaHUTh MOTYYECHHBIH poTOKOI B popmate HTML, B maHenu MeHIo BIOEpUTE:
File — Save and Export Notebook As... - HTML.



