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Mpeaucnosue

1 NOArOTOBJIEH HekoMMep4eckum napTHepPCTBOM «Pycckoe obLecTBo cogeicTBust passututo 6uo-
METPUYECKMX TEXHOMNOINIA, CUCTEM U KOMMYHUKaUMn» (Hekommepyeckoe napTHepcTBO «Pycckoe GuomeTpu-
yeckoe obLecTBO») U PeeparnbHbIM rocyfapCTBEHHbIM YHUTAPHLIM NpeanpusaTuem «Bcepoccuiickuii Hayy-
HO-UCCneaoBaTenbCKUn MHCTUTYT CTaHAapTusaumum n ceptudmkaumm B MawmHoctpoeHnn» (BHUMHMALLY) Ha
OCHOBE COGCTBEHHOTO NEPEBOAA HA PYCCKUI A3bIK aHINOA3bIMHON BEPCUM CTAHAAPTA, YKAa3aHHOTo B MyHKTE 4,
Npu KOHCYNLTaTUBHON noaaepxke deaeparnbHOro rocyaapcTBEHHOTO BI0MKETHOrO 06pa3oBaTENLHOIO YUpeX-
neHus Bbiclwero o6pasoBanus «MOCKOBCKUI rocyAapCTBEHHbIA TEXHUYECKUI YHUBEPCUTET uMenn H.3. Bay-
MaHa (HauuoHanbHbIi nccneaoBarenbCckuin yHusepeutet)» (MITY um. H.O. baymaHna)

2 BHECEH TexHuuyeckum kOoMUTETOM No cTaHaaptusauum TK 098 «buometrpusi 1 GUOMOHUTOPUHI»

3 YTBEP>XEH 1 BBEAEH B OEVWCTBUE Mpukazom deaepansHOro areHTcTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio n MeTponorum ot 29 HosbpsA 2018 r. Ne 1039-ct

4 HactoAawmin ctaHaapT uaeHtuded mexayHapogHomy craHgapty MCO/M3K 29794-6:2015 «UHdop-
MaLMOHHbIe TexHonorun. Kayectso Guomerpuyeckoro obpasua. Yactb 6. [aHHble n306paXkeHUst pamy>KHowm
o6onouku rnasa» (ISO/IEC 29794-6:2015 «Information technology — Biometric sample quality — Part 6: Iris
image data», IDT).

HaumMeHOBaHWe HaACTOALLEro cTaHAapTa W3MEHEHO OTHOCUTENbHO HaMMEHOBAHUA YKa3aHHOro Mexay-
HapoAHOro craHgapTa Ans npuseaeHus B coorsetcrene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu NpUMEHEeHUN HaCTOALLEro CTaHAapTa PEKOMEHAYETCA UCMONMb30BaTh BMECTO CChINTOYHbIX MEXAyHa-
pOAHbIX CTAHAAPTOB COOTBETCTBYIOLUME UM HALMOHAmNbHbIE U MEXTOCYAAPCTBEHHbIV CTAHAAPTbI, CBEAEHUSA O
KOTOPbIX NPUBEAEHbI B AONONHMTENBHOM Npunoxernun JA.

JononHuTenbHbIe CHOCKM B TEKCTE CTAHAAPTA, BblAENEHHbIE KYPCUBOM, MPUBEAEHbLI ANA NOACHEHUS
TekcTa opuruHana

5 BBEJEH BMNEPBbIE

6 HekoTopble anemMeHTbl HAaCTOSILLEro ctaHaapTa MoryT ObiTb 06bekTamu naTeHTHbIX npas. MexayHa-
poaHasi opraHusauusi no craHaaptusauyun (MCO) u MexxayHapoaHas anekTpoTexHudeckas komuccusa (M3K)
He HeCyT OTBETCTBEHHOCTM 3a YCTAHOBSIEHME NOANMHHOCTY KakuX-nnbo unm Bcex Takux NaTteHTHbIX NpaB

lMpasuna npumeHeHuUss HacMosWwe20 cma+Hfapma ycmaHoeneHb!l 6 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHs 2015 2. Ne 162-©3 «O cmaHOapmu3sayuu e Pocculickoli ®edepayuu». UHpopmauust 06 u3-
MEHEeHUSX K HacmosueMmy cmarndéapmy nybnukyemcs e exeeo0HOM (o cocmosaHUKo Ha 1 sHeaps meKyuwezo
200a) UHOPMaUUOHHOM yKa3amene «HayuoHanbHblie cmaH0apmbl», a ohuyuasibHbIll mekem u3mMeHeHul
U ronpaeok — 8 eXeMeCcsiHHOM UHOpMaUUOHHOM yka3amene «HayuoHarnbHbie cmaHlapmbi». B cryqae
nepecmompa (3ameHbl) unu OMMeHbl Hacmosuweeo cmaHdapma coomeemcemeyroujee yeedomneHue bydem
onybuKkoeaHo 6 bnuxalilueMm 6bilyCKe EXEeMEeCAYHO20 UHPOPMAaUUOHHO20 ykasamens «HayuoHarnbHbie
cmaHOapmbly. Coomeememeyrowjas UHGhopMmayus, yeedomMneHue U mekembl pasmMewames makxe 6 UH-
gopmayuoHHOU cucmeme 06wie20 Nosb308aHUA — Ha ohuyuanbHoM calime ®edepanbHo20 azeHmemea o
MEXHUYECKOMY peaysiuposaHuio U Memponoeauu e cemu HmepHem (www.gost.ru)

© IS0, 2015 — Bce npaBa COXpaHSAIOTCS
© Cranpaptuadopm, opopmnenune, 2018

Hacroswmii ctaHaapT He MOXET GbITh NOMHOCTLIO MM YaCTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B Ka4ecTBe ohmLManbHOTO nsaaHus 6es paspewwenus deaepanbHOro areHTCTBa No TEXHUYECKO-
MY PETYMNPOBAHWIO U METPOMOTMK
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BBeneHue

OueHka kavectBa OuoMeTpuueckoro obpasua nyTeM pacyeta METPUK KadvecTBa MOXET ObiTb
MCMONb30BaHa AN NPOrHO3UMPOBAHUA PE3YNLTUPYIOWEN TOYHOCTU OGUOMETPUYECKOTO pacno3HaBaHUA
B paMKax KOHKpPEeTHOM Ouomerpuyeckoir cuctembl. MpaBunbHOE NPUMEHEHMEe METPUK KayecTBa MOXET
pacumputb bYHKLMOHANLHOCTL BMOMETpPUYECKOW CUCTeMbl. Hanpumep, oHn moryT obecneunTb 006paTHyio
CBSI3b O LIENIOCTHOCTU COOpaHHbIX BMOMETPUYECKUX JAHHBIX B NpoLecce BUOMETPUYECKON perucTpauuu unm
GuomeTpuyeckon uaeHTudmkaLun.

Hacrosiwmii ctaHgaprt onpeaensiet TePMUHbI M KOSIMYECTBEHHbIE METOAbLI, UMEIOLLME MPAKTUYECKYIO
3HAYMMOCTb A NS OLIEHKU Ka4eCTBa 300paXKeHM I paay>KHO 000MOYKM rnasa, n BO3MOXHOCTU MXUCTONb30BAHUA
ANsi NPUHATUS PELLEHUI i O OMOMETPUYECKOM COBNAAEHUN C BLICOKOIN CTENEHLIO JOCTOBEPHOCTHU.

B WMCO/M3K 19784-1 n ICO/M3K 19785-1 onpeaeneHbl 3anuCb AaHHbIX O Ka4eCTBe U AONYCTUMbIN
AnanasoH 3HayeHul MnokasarTens KadyecrBa M300paXkeHWit pagyXkHOWM OOONOuYKM rrasa Ha OCHOBAHUU
nHdopmauumn 0 kayectse. B UICO/MOIK 19794-6 BKMIOYEHO CMPaBOYHOE MPUIIOXKEHUE, YCTaHaBnMBaloLlee
TpeboBaHua k cybbekty cbopa OGuomeTrpuyeckux AaHHbIX, U MPUBEAEHbl PEKOMEHAAuuM N0 KavyecTBy
n3o0pakeHusi pagy>Hon 060noyky rmasa. OgHako AaHHbIE MEeXAYHApPOAHbIE CTAaHAAPTbl HE YCTaHABNUBAIOT
cneuuduyeckme TpebOBAHMA K KONMMUECTBEHHOM OLIEHKE METPUK KavyecTBa MW300paXceHusi paay>kHOM
060noYKKM rnasa unu ux uHTepnpetrayuun. Hacrosiumin craHaapr yctaHaBnuBaeT obsasarenbHbie TpeboBaHus
K A0NYCTUMBIM AMana3oHam 3HaYEHWIn KOBapuar B Cryyasx, korga nonyyeHbl TOYHbIE IMMUPUYECKUE aHHbIe
Ans 060CHOBaHWA AaHHbIX 4Mana3oHOB 3HaUYEHWiA. B ocTanbHbIX crnyvasx AoNyCTUMbIE AUanNa3oHbl 3HAUYEHMIA
KOBapuar onpejerneHbl kak Heobsi3arenbHbIe.

HacTtoawui craHaapt MMmeer cneayiowyio CTpykTypy. Mepsble naTk pa3genos onpeaensior obnacrb
NPUMEHEHUA, COOTBETCTBME, HOPMATUBHbIE CCbIMKK, TEPMUHBLI U ONpeaeneHns u cokpawleHus. B pasagene 6
npusegeH Habop METPUK KayecTBa AMNsl OLIEHKM KayecTBa M300pakeHuh paayxHon o60noyku rnasa.
HekoTopble U3 3TMX METPUK KAUECTBA onpeaeneHbl kKak 06asatenbHble, TaK Kak UX BMAHWE HA BEPOATHOCTb
GUOMETPUYECKOrO pacno3HaBaHUsi OLEHEHO KONIMYECTBEHHO, a APYrMe — TOrMbKO KaK CNPaBOYHbIE, TaK Kak uxX
NCMNonNb30BaHME MOXET MPEAOCTAaBUTL MONE3HY UHAOpMaLUo ANA AanbHENLWNUX 3TanoB pacno3HaBaHUA B
6uomeTpuyeckoit cucteme. Hekotopble M3 METPUK KauecTBa, ONpeaeneHHbiX B pasaene 6, ucnonb3yoTr ans
aHanusa OAMHOYHBIX M300paXkeHWM, Toraa Kak Apyrue npUMEHUMbl ANA OLEHKM MHGOPMATUBHOCTM Napbl
n300paXkeHWn 4nA B3aWMHOTO CPaBHEHMUS.

B pasgene 7 npeacrtaBneHo pykoBOACTBO ANS M3roToButenel GMOMETPUYECKUX CKaHEPOB Pady>XHOM
0060n0YKkK rnasa, B KOTOPOM OnpeaeneHbl napamMeTpbl Ka4ecTBa, KOTOpble A0MKHbI ObiTb MCMOMNbL30BaHbI 4NN
nony4YeHusi npuemMnemMbix u306pakeHnin pagyHow obonoYku rnasa.

B pasgene 8 onpeneneHo KoaUpoBaHUE 3arM1CK AaHHbIX O KAYECTBE N306paXKeHUs pagyXHon 000nN0YKu
rnasa.

B npunoxexnnun A npuBeaeHbl TECTOBLIE YTBEPXKAEHUS AN NPOBEAEHNSA UCMbITAHUI Ha COOTBETCTBUE.

B npunoxenun B npusegeHa nHopmaLus o koBapuatax n3obpaxeHus pagy>kHov 0060no4ku rnasa.
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HAUUWOHANbHBIN CTAHAOAPT POCCUNCKON PEQREPALUNMNU

UndopmaumnoHHble TEXHONOruu
BUOMETPUSA
KavyecTBO OMOMeTpUYECKOro obpasua
Yactb 6
JlaHHble n3obpaxeHus pagyxHou 060Mno4YkM rnasa

Information technology. Biometrics. Biometric sample quality. Part 6. Iris image data

Nara BBegeHna — 2019—08—01

1 O6bnactb NnpUMeHeHus

Hacrosawun ctaHgapT ycraHaBnuBaeT:

- METO/Ibl KONMMYECTBEHHOM OLIEHKM KaueCTBa n3o0paXkeHuin paayxHoi o6onoyku masa (ganee — PODN);

- obsi3arenbHbie TpebOBaHMA K NPOrpaMMHOMY U annapatHomy obecnedenuio Ansa nony4veHus u3obpa-
»xeHun POT;

- obs3aTenbHble TpeboBaHMA K MPOrpaMMHOMY U annapaTtHOMy o6ecneveHmnio Ans BbIYUCNEHUS UHhOp-
MaTUBHOCTU usobpakeHumn POT;

- TEPMUHBI U ONpeaeneHns Ansa KONMYeCTBEHHOM OLEHKU KavecTBa u3obpaxeHun POT;

- CTaHAAapTM30BaHHbLIE METOAbI KOAMPOBAHUA AaHHbIX O KayecTBe u3obpaxenusa POI.

OnpeneneHue akcnryaTauMOHHbIX XapakTePUCTUK anropuTMOB OLIEHKU KayecTBa u3obpaxenun POl
BbIXOAMT 32 paMKu NPUMEHEHUA HACTOALLEro cTaHaapra.

2 CooTBeTcTBME

M3o6paxxeHne PO umeet 40CTaTO4HYI0 MHPOPMATUBHOCTb, ECNU U3MEPEHUS], onpeaeneHHble B6.2.1.3,
6.2.2.3,6.2.3.3 1 6.2.4.3, ynoBneTeopaloT TpeOOBaHMSAM K AManasoHy AONYCTUMbIX 3HAYEHUIN/NOPOroB, yCra-
HOBMNEHHbIM B 6.2.1.4,6.2.2.4,6.2.3.416.24 4.

Mapa n3obpaxkennit POI" umeeT AOCTAaTOYHYI0 MH(OPMATUBHOCTb, ECMU OHA YAOBNETBOPAET TpeboBa-
HUAM 6.4. B yactHocTu, nzobpaxenus POl AOMDKHbI YAOBNETBOPATH TPeOOBaHMAM K AWana3oHy AONYCTUMbIX
3Ha4YEeHU/NOPOroB, YCTAHOBINEHHbLIM B 6.4.2.4, NONy4YEHHbIM METOAOM pacyeTa, YCTAHOBMNEHHbIM B 6.4.2.3.

3anucb gaHHbIX 0 kavecTse nsobpaxeHus POl ynoBnerBopsieT TpebOBaHWAM HACTOALLEro CTaHAapTa,
€Cnu ee CTPYKTypa 1 3Ha4YeHUs JaHHbIX oTBevatoT TpeboBaHusim pasaena 8 k coopmaty obMeHa Guomerpude-
CKMMM OaHHbIMKM, 8 METPUKN KA4eCTBA BbIYUCIIEHBI C MCNONb30BAaHUEM METOA OB, YKa3aHHbIX B 6.2.1.3,6.2.2.3,
6.2.3.3 1 6.2.4. CooTBeTcTBME TpeboBaHusAIM pasaena 8 peanuayer NonHoe COOTBETCTBUE TPEOOBAHUAM YPOB-
Hs 1 1 YpOBHSA 2, onpeaeneHHbIM B npunoxeHun A MCO/M3K 19794-1:2011. CootetcTBUe TpeboBaHUAM
6.2.1.3,6.2.2.3,6.2.3.3 1 6.2.4 ygoBnerBopsieT COOTBETCTBUE TPeOOBAHUSAIM YPOBHA 3, ONpEeAENeHHOro B Npu-
noxeHun A UCO/M3K 19794-1:2011.

Buometpuueckuii ckaHep POI™ COOTBETCTBYET HACTOSILLEMY CTAHAAPTY, €CINU OH OTBEYaEeT TpeboBaHuAM
pasgena 7.

Pacuyet uHthopmatusHocTu nsobpaxennsa POl gomkeH COOTBETCTBOBaTL TpeboBaHuAM 6.2, B 4aCTHO-
CTW crneayeT UCNonb30BaTb METOAbLI pacyeTa, onucaHHble B 6.2.1.3, 6.2.2.3, 6.2.3.3 n 6.2.4. Pacuet uHdop-
MaTUBHOCTM Mapbl M306paxkeHui AomkeH ObiTb BLINOMHEH B COOTBETCTBUM C TpeboBaHuamu 6.4, B YaCTHOCTH
OOIMKHBI UCNOMNBb30BATLCS METOAbI pacyeTa, onucaHHbie B 6.4.1.3 n6.4.2.3.

U3paHue odpuumanbHoe
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Ecnu ogHa unu HECKONbKO METPUK KaYEeCTBa, ONPEAENEHHbIX B HACTOALWEM CTaHAapTe, UMEIOT Heaony-
CTMMOE (HMU3KOE) 3HaYeHue, HeobBXxoaMMO MOBTOPHO MPOBECTU NONbITKY NONy4YeHusa usobpaxeHusa POIM cybb-
ekTa. MNMonbITkn nonyyeHus usobpaxennsa POl cnegyer noBTOpATL 40 TEX NOP, NOKa:

- HE NOMy4YeHO MOMNHOCTLIO COOTBETCTRYIOLLEee TpeboBaHuaM nzodpaxernue POT;

- HE YCTaHOBIIEHO, YTO MOBTOPHLIE MONbITKM MNONyYeHUsI GUOMETPUUECKUX AAHHBIX HE MOTYT 06ecneumnTb
JAOCTaro4yHOE 3HAYEeHUe METPUK KauecTBa (Hanpumep, NpaBumibHY0 GUOMETPUYECKYIO PErMCTPALMIO) B paM-
Kax OrpaHUYEHHOr0 BPEMEHMU JaHHOTO NPUIOXeHusi. B aTom cnyyae BobiGupaiot ogHO Haubonee npuemneMoe
nzobpaxeHue POl u COXPAHSAIOT Kak HaMNyyLUUii BO3MOXHbIN BapUaHT.

3 HopmaTuBHbIE CCbINKU

B HacrosiLieM cTaHpapTe MCnornb30BaHbl HOPMATUBHBIE CCLIMIKM HA cneayiowme cTaHaapTel. [ns aaru-
POBaHHbLIX CCbINIOK MPUMEHSAIOT TOMLKO YKa3aHHOE M3[jJaHne CCbINOYHOro crtaHaaprta. [na HegaTtMpPOBaHHLIX
CCbINOK NPUMEHSIIOT NocrneqHee u3faHne CCbIfIOYHOro CtaHaapTa, BKNOYaa BCe U3MEHEHUSA K HEMY:

ISO/IEC 19794-1:2011, Information technology — Biometric data interchange formats — Part 1: Framework
(NHndopmavumoHHble TexHonorun. Popmarbl 0OMeHa BUOMETPUIECKUMU AaHHbIMKU. YacTb 1. CTpykTypa)

ISO/IEC 19794-6:2011, Information technology — Biometric data interchange formats — Part 6: Iris
image data (MHdopmaLmoHHble TexHonoruu. dopmarbl 06mMeHa GUOMETpUYECKUMU gaHHbIMKU. YacTb 6. [jaH-
Hble n300paXKeHnUs pafy>XHo 000N0YKM rmasa)

ISO/IEC 29794-1, Identification cards — Biometric sample quality — Part 1: Framework (MHcdopmauu-
OHHblE TexHonorumn. Kauectso Buometpuyeckoro obpasua. Yacte 1. CTpykTypa)

4 TepMUHbI U onpeaeneHus

B HacTosiwem craHgapTe npumeHeHsl Tepmubdbl N0 UCO/MIK 19794-6:2011 u UICO/M3BK 29794-1, a
Takke crneayoLye TEPMUHbI C COOTBETCTBYIOLLIMMMN ONpeaeneHNsIMU.

4.1 koBapwmarta (covariate): MepemeHHas unu napameTp, KOTOpbI NGO HENOCPEACTBEHHO, NMBO npu
B3aNMOAEWCTBMM C APYTMMU KOBapUaTaMm BIIUSIET HA TOYHOCTb OUOMETPUYECKOrO pacno3HaBaHus u3obpaxe-
Hust POT.

MpumevyaHus

1 B ka4ecTBEe CUHOHUMOB UCMONB3YIOT TEPMUHBI: «NepeMEHHas», «He3aBUCMMasi NepEMEHHAsA» U «NapameTp KavecTsay.

2 To4HOCTb JOMyCcKaeTes ONpefensiTe C TOYKU 3pEHUSA BEPOATHOCTH NIOXHOOTpULIATENBbHON GUOMETPUHECKON NAEH-
TUMKaLMK, BEPOSTHOCTMU NIOXHOMOMNOXUTENbHON BUOMeTpUYEcKoit naeHTUdUKaLMKn, BEPOATHOCTU NOXHOTO HecoBnage-
HUSi, BEPOATHOCTU NIOXHOrO COBMaAeHNs, BEPOATHOCTM OTKasa BUMOMETpMYECcKoid peructpayun unum BeposTHOCTH OTKasa
nony4eHns GMOMeTPUUECKUX JaHHbIX.

4.2 pedpokycupoBka (defocus): YxyaweHue kauectsa nsobpaxeHus us-3a pacnonoxenus POl sgonb
ONTUYECKON OCU KAMEPbI BHE NNOCKOCTU UM NOBEPXHOCTM Haumy4Liero hokyca, 4To, kak npaeuno, NpuBoauUT
K CHXXEHUIO PE3KOCTU (Pa3MbITOCTM) U YMEHbLUEHUIO KOHTPACTHOCTU U300paXeHus.

4.3 my6uHa peskoctu (depth of field): [lnanasoH paccTosiHuii, CBA3aHHbIN C BXOAHOM anepTypoi Guome-
Tpudeckoro ckaHepa POT, B koTopom usobpaxeHne POIT umeer HaunyuLuee Ka4eCTeo Nno OTHOLLEHUIO K POKYCY.

4.4 yeHTtp POI (iris centre): LieHTp okpy>XHOCTU, NpoxoasiLuen no rpaHuue mexay POIM u cknepoi.

4.5 paguyc POT (iris radius): Paguyc okpy>xHOCTH, npoxoasiueii no rpaduue mexay POl u cknepoii.

4.6 meTpuka (metric): KonuyecTeeHHast OLieHKa KOBapuaThl C UCNONb30BAHUEM YCTAHOBNIEHHOMO METOAA.

4.7 moaynsuma (modulation): opma curHana ¢ MakCMMarnbHbIM, Max, ¥ MUHUMAanbHLIM, MiN, 3HA4YEeHU-
em, KoTopasa paccyutbiBaeTcst no gopmyne 100 - (max — min)/(max + min), %.

4.8 dhyHkuma nepegaum moaynaumm (modulation transfer function): OTHoweHne moaynauuu u3o6pa-
XKEHWA K MOAYNALMM 0ObEKTa Ha 3aJaHHbIX NPOCTPAHCTBEHHbIX YAaCTOTaXx.

4.9 HopMupoBaHHOe u3obpaxenue (normalised image): Yactb u3sobpaxeHusn, cogepxawan POT,
npeacTaBneHHas B NONAPHOW CUCTEME KOOPAUHAT, B KOTOPOI paauarnbHan KoopauHaTa, HaxoAALWancs Mexay
BHYTPEHHEW 1 BHELUHeNn rpaHuuamMu POT, Bgons nioboro yrnoBoro ny4va, nposeaeHHoro us ueHtpa PO, Hop-
MUPYETCA WU NPUHMMAET 3Ha4YeHue mexay 0 u 1 ¢ uenbio o6ecneyeHnst MHBAPMAHTHOCTM 06enx KoopaAMHAT K
pasmepy POT, a Takke K CTENEeHW pacLLMpeHus 3padka.

4.10 ueHTp 3pauka (pupil centre): LieHTp OKpY>XKHOCTU, NpoxoAsLLei No rpanuue mexay POT 1 3paqkom.

MpumevyaHue — Takoe onpeaeneHune faet 6onee HaAeXHY OLEHKY NONOXEHNS UeHTpa 3padvka No cpaBHe-
Huto ¢ onpeaenednem no NCO/MBK 19794-6:2011, nocKornbKy OHO MeHee YYBCTBUTENBHO K OKKMIO3UK Ha rpaHuLe mexay
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POI" u 3padkoMm. B UICO/M3K 19794-6:2011 LeHTp 3paqka onpefeneH kak cpefHee apudMeTudeckoe 3Ha4eHe KoOopan-
HaT BCcex NUKCenei, nexaluux Ha rpaHnue spadka u POT,

4.11 cermeHTauma (segmentation): Mpouecc onpeaenexHusa Ha usobpaxxeHun, cogepxatlem POT, rpa-
HULbI MEXY 30HaMU, COAEPXKALLMMUN U He coaepKalumMmmn BuauMbie TkaHn POT.

MpumedaHune — 3TOT nNpouecc NpeaLuecTayeT nokanuaauyuu POl 1, Kak NpaBuio, CONpoBOXaeTcs kaapupo-
BaHWEM UMK CKPLITUEM oBnacTeil, koTopble He ABRSHOTCS TKaHAMK POT,

4.12 yacToTa NPOCTPaHCTBEHHOW AucKpeTusauum (spatial sampling rate): Yucno anemeHToB n306pa-
XeHus (Nukcenemn) Ha eaquHULY ANUHBI B NITIOCKOCTU 0ObEeKTa UMK Ha eAMHULY Yrna B cucteme hOpMMpOBaHusA
N306paKEHUS.

5 CokpaiweHus

B HacTosiLeM cTaHAapTe NPUMEHEHO CrieayloLLee CoKpaLleHue:
OMNM — dyHKkuma nepegaydun moaynsaumm (Modulation Transfer Function).

6 MeTpuku kayectTBa usoobpaxeHusa POl

6.1 OO Me NonoXeHnsA

B HacTosilemM pasaene ycTaHOBMEHbl TpeBOBaHNS K OLEHKe KavecTBa n3obpaxenusa POl (6.2 1 6.3) 1 napbl
nsobpaxeHuin POT, koTopble cpaBHuBatoTcs (6.4). MeTpuku kayectBa n3obpaxkeHusi, pacCUMTaHHbIE ANst OAUHOY-
HOTO M300paXkeHUs (garnee — METPUKU KayecTBa), UCMOMb3YIOT C LiENbI0 OnpeaeneHusl NpUroaHOCTM MosyYeHHO-
ro n3obpaxkeHusi Ans GUOMETPUHECKOTO cpaBHEHNS!. METPUKM KauecTBa M306paXKeHUs1, pacCYMTaHHbIE NSt Napbl
n306paxkeHwii (anee — B3aWMHbIE METPUKMN KAYECTBA), UMEIOT NPaAKTUYECKYIO 3HAYUMOCTb Anst ob6ecnedeHus 1o-
CTOBEPHOCTW pesynkTara CpaBHEHUs ABYX M300paxeHui. B3aumHbie METPUKM Ka4eCTBa NOKA3bIBAIOT, KaK pasHuLa
MeXay KoBapuatamu aByx u3obpaxkeHuit POI™ BNUAET Ha OxnAaeMble PesynsTaThl CPABHEHUA.

B 6.2 onpeaeneHbl HOpMaTuBHLIE TpeboBaHUS K kadyecTBy u3obpaxeHuss POIN gocraTtouHol uHgopma-
TMBHOCTU. MeTpuku kavecTea, onpeaeneHHsle B 6.2, ynopsaaoyeHsl C TOYKM 3PEHNS UX BIMSHUSI HA BEPOSIT-
HOCTb OLIMBKM BMOMETPUYECKOr0 pacno3HaBaHusi [11]; npu STOM B MepBYIO OYepedb ykasaHa Ta MeTpuKa
Ka4yecTBa, KOTOpas 0ka3biBaeT HaMbONbLUEE BIUSHWE HA KCMITyaTaUMOHHbIE XapakTepucTUkuU npouecca 6uo-
METPUYECKOTO pacro3HaBaHus.

B 6.3 onpeaeneHbl pekomeHayemble TpeboBaHUs K kadecTsy u3obpaxenuss POT. MpuBeneHHbIE METPUKM Ka-
YeCTBa BNMAKOT HA TOYHOCTb DMOMETPUYECKOTO pacno3HaBaHus, HO NMMBO UX BIIMSIHWUE Ha TOYHOCTb BUOMETPUYECKOTO
pacno3HasaHus, MMBO METOAbI X BbIMMCNEHNUA HE BbIM KONMMYECTBEHHO NPOBEPEHEI HA HAAEKHOCTb UM COBMECTU-
MOCTb. Takum 00pa3oM, AaHHbIE METPUKM KA4ECTBA HE ABNAIOTCA 00A3aTeNbHLIMU B paMKax HACTOSILLErO CTaHZapTa.

B 6.4 onpeaenenbl TpeboBaHUS K B3aMMHbIM METPUKAM KavyecTBa, BKNOYasi eAnHULbI U3MEPEHUst, Me-
TOA pacyeTa u AoNyCTUMbIN AuanasoH 3Ha4eHU B3aMMHbIX METPUK KavyecTBa aAByx usobpaxenuin POT, KOTO-
pble CpaBHMBAIOT.

O6Gsa3aTenbHble MNKU pekoMeHayemble TPeOOBaHUA K 3HAYEHUSIM UNW TpaHWLaM guanasoHa, yCTaHOB-
neHHble B 6.2.1.4,6.2.2.4,6.2.3.4,6.2.4.4 n 6.4.2.4, 0OCHOBaHbI HA aMNUpUYECKkux nccrnegopanusax [11], [12].
Ecnun ofHa unm HECKONMbKO METPUK KAYECTBA, ONPeeneHHbIX B HACTOSLLEM CTaHaapTe, UMEKT HEA0MYyCTUMOE
(Hu3KO€) 3HayYeHne, HeoOBXoaANMO MOBTOPHO MPOBECTM MOMbITKY NONyYeHUs n3obpaxenus POl cybbekTa. Mo-
NbITKM nonyyeHus usobpaxenusa POl cneayeTt NnoBTOPsTL A0 TEX NOpP, NOKa:

- HE MOJIy4YEeHO NONHOCTbLIO COOTBETCTBYIOLEe TpeboBaHMsAM usobpaxernne POl unu

- HE YCTaHOBIEHO, YTO NOBTOPHLIE NOMbLITKKA NMONYyYEHUsi BUOMETPUYECKUX AaHHBIX HE MOTYT 06ecnevnTb
[0CTaToOYHOE 3HaYeHMe METPUK KayecTBa (Hanpumep, npasusibHy0 BMOMETPUYECKYIO PerncTpauuto) B pam-
Kax orpaHNYEeHHOro BPEMEHU AAHHOTO Npunoxenus. B atom cnyyae BeiGupalotr ogHo Haubonee npuemnemoe
nsobpaxxeHne POl n COXpaHSIOT KaKk Hauny4LUmMii BOSMOXHbIA BapUaHT.

MpumedaHne — B6.2.1.4,6.224,6.2.3.4,62.4.4,6.3.1.416.3.2.4 npuBegeHo pykOBOACTBO onepartopy, Npo-
BOASLLEMY BMOMETPUYECKYIO percTpaLmio, Kak UCNpaBuUTb AaHHyo NpoGnemy.

B npunoxxeHumn B npuseaeHa nHcopmayus o kopapuarax uzodpaxeHust POT, KoTopble BNMSIOT HA Ka4eCTBO
u3006paxeHus 1, CneaoBaTeribHO, Ha TOYHOCTb DUOMETPUHECKOTO pacno3HaBaHus. B npunoxxeHuu B npuseaeHbl
pasnuuua Mexay KoBapuaTamu, OCHOBaHHbIMU HA HEM3MEHHBIX NapamMeTpax, 3aBUCALLMX OT KOHCTPYKLmMKU Grome-
Tpudeckoro ckavepa POl unu ero pabotsl (B.2), u koBapuatamm cybbekra cbopa GuoMeTpuyeckux aaHHbix (B.3).
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6.2 O6sA3aTesnlbHble METPUKKN KavyecTBa n3obpaxeHnsa POI, paccunTaHHble A8 O4HOTO
n3ob6paxeHus

6.2.1 NMone3Hasa nnowanb POl

6.2.1.1 OnucaHune

USABLE_IRIS_AREA npepctasnseT yactb nsobpaxenunsa POI, koTopas He 3akpbiTa Bekamu, pecHuua-
Mu mnn 6nmkamn. USABLE_IRIS_AREA paccuuTbiBalOT Kak 30HY 6e3 OKK/M3UiA MexXxay ABYMS OKPYXHOCTA-
MU — npoxogsaiwei no rpaHuue mexay POT n cknepoil n npoxogsauwieii no rpaHuue mexay POT u 3padykom, %.

LiBeTHble KOHTaKTHble NIMH3bI CKpbIBAKT TkaHu POI, NO3TOMY UX HEOOBXOAMMO CHMMATb MPU NOJIyYEHUU
n3obpaxeHuii POr.

MpumeyaHuns

1 Ha pucyHke 1 nokasaHbl npumepbl n306paxeHuit POIT ¢ pa3fnyHbIMU OKKIHO3USIMU.

2 MonesHaa nnowaab POI, paccumTaHHasa 415 O4HOro n3obpaxeHus, obecneynBaeT HeO6XoANMY MHAOPMATHB-
HOCTb M306paxeHuns. MoaTomy npouecc 6UOMETPUYECKON pernctpauuy cybbekTa c6opa 6MOMETPUYHECKMX AaHHbIX LO/-
XeH ObITb HaLeNeH Ha MakCcuMu3auuio aHHOW koBapuartbl 4719 COOTBETCTBYIOLLEro cybbekTa. Mexay Tem oueHka obLuei
nonesHoin nnowaan POI aByx nsobpaxeHuin POI, KOTOpble CpaBHMBAIOT, TakKkKe MMEeeT NPakTUYEeCKy 3Ha4YMMOCTb, MO-
CKOJIbKYy 06/1acTb M306paeHus, ucnosb3lyemas AN 6GMOMEeTPUYECKOro CpaBHEHUS, COCTOMT M3 obnacTteld, koTopble He
NUMEHT OKK/THO3MIA HM B OAHOM n306paxeHunn. Cm. 6.4.1.

6.2.1.2 EQUHNLBI U3MepeHnsn

USABLE_IRIS_AREA saBnsetca 6e3pa3MepHOin BENNUYNHOINA.

6.2.1.3 MeTopg pacueTa

USABLE_IRIS_AREA BbluncnaT nocne cermeHtaunn PO n o6HapyXeHus BCeX OKKAILMPOBaHHbIX
nukcenei B yacTu n3obpaxeHns ¢ POI, Ana yero BbINOMHAKT CNeAyOLWY0 Npoueaypy:

1) annpokcumunpytoT rpaHuny mexay POl n cknepoi u rpanunuy mexagy POl 1 3padykom gBYMSA OKPYX-
HOCTAMMU;

2) paccunTbiBalOT YNCNO NUKCENER Mexay 3TUMK ABYMS OKpyxHocTamu Njrs:

3) paccumnTbIBAOT YACAO NUKCeNeld Mexay aTUMU LBYMS OKPYXHOCTSIMM, 3aKpbliTbiMU BeKaMu, pecHuua-
Mu nnm 6nmkamn Nocciuded]

4) BbluncnawT USABLE_IRIS_AREA «kak

V  voccluded /

MpumeyaHune — O6nacty POl 3aKpbITble pecHULaMm, MOryT GbITb UCK/THOYEHBI MyTEM NPUMEHEHUS NOPOroBOiA
06paboTKM K TMCTOrpaMme NKCesnen cermeHTUpPoBaHHON YacTn n3obpaxeHns ¢ POl mexay 06HapyXeHHbIMY BekamMu [2].

a) PecHuupl b) Beko ¢) OnpaBa 04KOB d) Bavkn

PucyHok 1 — Mpumepbl n3obpaxeHunii POI ¢ pa3iMYHbIMU OKKTHO3MAMUN

6.2.1.4 [dwnana3oH 3Ha4yeHuih/nopor

USABLE_IRIS_AREA pgonxeH nmetb 3HavyeHne 70 nam 6onbwe [11].

Heobxoanmo o6HapyxmBaTb Hanuume apTedakToB, TakuxX Kak LiBeTHble KOHTaKTHble /IMH3bl. B cnyvyae unx
o6HapyXeHua cooTBeTCTBYOLWAA MHpopMaunsa fo/mkHa ObiTb 3aHecCeHa B 3anncCb faHHbIX O Ka4ecTBe, a Npu Bbl-
yncneHnn 3HavyeHns USABLE_IRIS_AREA OHM AO/MKHbI 6bITb pACCMOTPEHbI Kak Okkno3nn (war 3 B 6.2.1.3).

MpumeyaHne — B cnyyae ecnn nsobpaxeHne POl umeet HeponycTumoe 3HauveHne USABLE_IRIS_AREA,
MOryT 6GbITb NPOBEAEHbI AONOHUTENbHbIE NOMbLITKA NoAyYeHus n3obpaxernus POI nocne Toro, kak cybbekTy cbopa 6vo-
MeTPUYECKMX JaHHbIX ByaeT NpeioXeHo OTKPbITh Wupe rnasa, NoAHATb A/IMHHbIE PECHULbI 1 CMOTPETL MPSAMO B Kamepy.
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6.2.2 KontpacTt mexay POl u cknepon

6.2.2.1 OnucaHue

IRIS_SCLERA_CONTRAST oTpaxaeT xapakTepucTukm nsobpa)xenusi Ha rpanuue mexagy POl u ckne-
poi. [ocTaTouHbIi KOHTpacT mexay POl u cknepon HeoOxoaum BO MHOTMX peanusaumax anroputMoB cer-
MeHTauun POl Huskoe unm HegoCTaTouHOE 3HAYEHME KOHTpacTa MOXET NMPUBECTU K HEBO3MOXHOCTH 06pa-
60TKU n3obpaxeHusa POl npu n3snevyeHun GUOMETPUYECKNX NPU3HAKOB.

MpuMevyaHuqa

1 BHyTpeHHUWiA nokasartenb KoHTpacta Mexay POl 1 cknepoil BapbupyeTca Ansa pasnuyHbix POIL Ha koHTpacT
mexgy POl n cknepoil Ha n3oBpaKeHNM BMUSIOT Kak BHYTPEHHWUI NokasaTenb KOHTPacTa, Tak U BHELLHWE YCrOoBUS, Takue
KaK ANWHa BOSHbI MCTOYHUKA CBETa W pyrue XapakTepucTukn ycTpoiictea cbopa GMOMETPUHECKNX faHHbIX.

2 laHHan meTpuka kavectBa otnunyaetcs oT GREY_SCALE_UTILISATION.

6.2.2.2 EgnHnubl nsmepeHna

IRIS_SCLERA_CONTRAST asndetca 6e3pazmepHOin Benn4nMHon, %.

6.2.2.3 Metog pacyerta

IRIS_SCLERA_CONTRAST paccuuTbIBaloT cneayowmmM o6pasom;

1) annpokcumunpytoT rpaHuuy mexay POIM un cknepon u rpaduuy mexay POIM n 3payqkom ABYMS OKPYXK-
HOCTSIMU;

2) HOPMUPYIOT KOOPAMHATbI TakMM 00pa3oM, YTOObI 3HaYeHne paauyca rpaHuubl mexxay POT n cknepoii
pasHanock 1,0;

3) BbIOMpAIOT BCE MUKCENU B KONbLE, BHELLUHWUI paauyc KOTOpPOro paseH 0,9, a BHYTPEHHUI paguyc Ha-
XOAMTCH Ha cepeanHe mexay rpaHuuen mexay POT n spadkom u rpaHuuen mexay POl u cknepon, KoTopble
He 3aKpbITbl BEKAMU, pECHULAMKU, BIUKAMW UNU rPaHULIAMU XKECTKUX KOHTAKTHbIX NMH3. O6G03HAYaloT UX NUK-
cenamu POT;

4) 3apalor iris_value B xa4ecTBe meaunaHbl nukcenen POT;

5) BbIBUpAIOT BCE MUKCENU, KOTOPLIE HE 3aKPbITbl BEKAMU, PECHULAMU Unu Gnukamm, B KONbUe C BHY-
TPEHHUM paauycom 1,1 u BHeWwHum paguycom 1,2. OBo3Ha4aloT UX NUKCENAMMU CKNEPbI;

6) 3apalor sclera_value B ka4ecTBe MeauaHbl NUKCENen cknepol;

7) Bblumncnatot IRIS_SCLERA_CONTRAST kak

0, ecnu pupil_value = iris_value wnm pupil_value = sclera_value

| sclera_value - iris_value |

— - -100, B OCTaNLHBIX Clyvyasix.
sclera_value + iris_value — 2 - pupil _value

MpumevyaHue — [aHHbll pacyeT MOXeET OblTb BLINOMHEH, AaXe ecriv annpoKCUMUPYIOLLUE OKPYXXHOCTU
HeKOHLeHTpuYeckue.

Pacuet 3HaueHusa pupil_value npuseaeH B 6.2.3.3.
6.2.2.4 [Inana3soH 3Ha4YeHun/nopor
IRIS_SCLERA_CONTRAST aomkeH uMeTb 3Ha4eHue GonbLue 5.

MpumevyaHne — B cnyyae ecnu usobpaxerue POl umeet Hegonyctumoe 3HadeHme IRIS_SCLERA _CONTRAST,
MOTYT 6bITb MpoBefAeHbl JONONHUTENBHBLIE MONBITKM Nony4YeHns usobpaxeHus POl BoaMoxHo, nocne yAaneHus nocTo-
POHHEro UcTouHUKa ceeTa. Ecnu npobnema coxpaHsieTcsi, MOXHO UCMONb30BaTh Apyryto kaMmepy. Kak npaBuro, yBenuye-
HWe OCBELLEHHOCTN UK 3aMeHa Kamepbl Ha Apyryto, ¢ 6onee BbICOKUM Ka4eCTBOM, MOXET cnocobCcTBOBATL YBEMUYEHNIO
3Ha4eHust IRIS_SCLERA_CONTRAST.

6.2.3 Kontpact mexay POl u 3paukom

6.2.3.1 Onucanue

IRIS_PUPIL_CONTRAST oTpaxkaeT xapakTepucTuKu uaobpaxeHust Ha rpaHuue mexay POT u 3padkom.
DocraTtouHbii koHTpacT mexay POl u 3paukoM Heo6xoauM BO MHOIMMX peanu3auusix anropuTMoB CErMeHTa-
umu POI. Huskoe unu HegoCcTaTtouHOe 3HaYeHMe KOHTpacTa MOXKET NPUBECTU K HEBO3MOXHOCTM 06paboTku
u3obpaxenus POl npu nssneveHnn GuomMeTpuyIecKkmx Npm3HaKkoB.

MpumevaHua

1 BHyTpeHHUWII nokasatenb koHTpacTa Mexay POl u 3paykoM BapbupyeTcs Ans pasnuuHbix POIL Ha KoHTpacTt
mexgy POl 1 3paykom Ha n3obpaxeHnn BNUSIIOT Kak BHYTPeHHUIA NokasaTeslb KOHTpacTa, Tak U BHELUHWE YCIIoBUS, Takne
KaK AnHa BOSHLI UCTOYHUKA CBETA U ApYrue XxapaKTepucTUKu ycTpoilcTBa c6opa BMOMETPUYECKUX AaHHbIX.
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2 BHYTpeHHWI nokasaTenb KOHTpacTa MOXET oTnu4aTbes Y usobpaxeHui POl ocBeLLeHHON UCTOYHUKOM CBeTa
BUAUMOIO AuanasoHa, u usobpaxenuit POl ocBelLleHHON MCTOYHMKOM cBeTa GnunxHero nHdgppakpacHoro AuanasoHa.
3 [aHHasa meTpuka kayectsa otnuyaetca oT GREY_SCALE_UTILISATION.

6.2.3.2 EaMHULbI U3MepeHus

IRIS_PUPIL_CONTRAST sBnsietca 6e3pasMmepHOn BENUIUHON.

6.2.3.3 Metog pacuera

IRIS_PUPIL_CONTRAST paccuuTbIBaloT cneayowmm oépasom:

1) annpokcumupyiot rpaHuly mexxay POIM u 3apadkom u rpaHudy mexay POl n cknepoin AByMS OKpYX-
HOCTAIMM;

2) HOPMUPYIOT KOOPAMHATBI TAKMM 00pa3soM, YTOOLI 3Ha4YEeHne paauyca rpaHuubl mexay POT u spaukom
pasHanocb 1,0;

3) BbIOMPAIOT BCE MUKCENU BHYTPU OKPYXXHOCTH paanycom 0,8, KOTOpbIE HE 3aKpbITbl BEKAMU, peCHULa-
MU unu Gnukammn. OBO03HAYAIOT UX MUKCENAMU 3Padka;

4) 3apalot pupil_value B kayecTBe MeAUaHbl NUKCENEN 3padyka;

5) BbIOMPAIOT BCE NUKCENU B KOSbLE, BHYTPEHHWI pagnyc KOTOPOro paseH 1,1, a BHELLHUWA paguyc Ha-
XOAUTCA Ha cepeanHe mexay rpaHuuen mexay PO u 3padkom u rpaduuen mexay POl u cknepou, koTopble
He 3aKpbITbl BEKAMU, PECHULIAMM, BIIMKAMU UIK rPaHULLAMM XKECTKMX KOHTAKTHBIX NMMH3. O603HAYaI0T MX NUK-
cenamu POT;

6) 3apator iris_value B kayecTBe meauaHbl nukcenen POT;

7) BblMUCAAIOT

|iris_value - pipil_value|

weber ratio =
20 + pupil_value

8) suiuncnsaior IRIS_PUPIL_CONTRAST kak

weber_ratio

-100.
0,75 + weber _ratio

MpumevaHunsa

1 PecHuubl MOTYT 3aKpblBaThb 3paqokK, Kak nokasaHo Ha pucyHke 1 a).

2 Ecnn 3padok YepHoro LBeTa, Toraa 3HadeHuWe koHTpacta MuxenscoHa IRIS_PUPIL_CONTRAST Bceraa byaet
100 %. MoaTomy Gornee MHDOPMATMBHO HOPMUPOBaHHOE 3Ha4YeHue KoHTpacTa Bebepa.

6.2.3.4 InanasoH 3HaueHun/nopor
IRIS_PUPIL_CONTRAST gomkeH uMeTb 3HaueHue 30 unu bonbLue.

MpumevyaHune — Bcnyyae ecnu nsobpaxerHune POl umeeT HegonycTumoe 3HaveHue IRIS_PUPIL_CONTRAST,
Torga MoryT ObiTe NPOBEAEHb! AOMONMHUTENbHBIE NONLITKA NonyYyeHusi usobpaxerusi POl BO3MOXHO, nocrne yaarneHusi no-
CTOPOHHEro UCToYHUKa cBeTa. Ecnn npobnema coxpaHsieTcsi, MOXHO MCNONb30BaTh APYryto kamepy. Kak npasuno, ysenu-
YeHne OCBELLEHHOCTW UK 3aMeHa Kamepbl Ha Apyryto, ¢ bonee BLICOKMM Ka4eCTBOM, MOXET crnocobcTBoBaTh yBenuye-
HUo 3HadeHua IRIS_PUPIL_CONTRAST.

6.2.4 OKpyrnocTb rpaHuubl 3padka
6.2.4.1 OnucaHune
PUPIL_BOUNDARY_CIRCULARITY otpaxaeTt OKpyrnoctb rpaHuubl mexxay POI™ u 3paykom.

MpumMmevaHuns

1 OTKMOHEHME OT OKPYrNocTH rpaHuubl Mexay POl 1 3paykoM MOXET NOBAUATL Ha TOYHOCTb cermMeHTauyuun. Bnun-
sHWe JaHHOW METPUKM KadyecTBa Ha 3KCniyaTaLUUoHHbIE XapaKTEPUCTUKW 3aBUCUT OT YyBCTBUTENBHOCTU anroputMa cer-
MEHTaLMW K OTKITOHEHWUIO OT OKPYrNocTu rpaHuLbl mexay POl U 3apaukom.

2 OTKITOHEHWe OT OKPYIIoCTU MOXET BbITb BbI3BaHO NGO eCTECTBEHHLIM @HATOMUYECKUM M3MEHEHUEM, NTMOBO He-
dpoHTaNEHLIM B3rMAA0M, NGO U TEM U APYTAM.

3 OnpepeneHHble 3aboneBaHns Uy NeYeHne MOryT BbI3bIBaTb CUITBHOE OTKITOHEHUE 3padvka OT OKPYrnoCTH.

6.2.4.2 EAnHULBI n3MepeHus

PUPIL_BOUNDARY_CIRCULARITY asnsetcsa 6e3pa3mepHOi BENMTMUMHOMN.

6.2.4.3 Metog pac4era

PUPIL_BOUNDARY_CIRCULARITY paccuuTbIBalOT Kak CyMMapHbIi MOAYNb (CyMMa KBagpaToB KO-
(PUUMEHTOB) AENCTBUTENBHOM U MHUMOW YacTel pasnoXXeHUs rpaHuubl 3padka B pag Pypbe no paguycy kak
YHKUMM yrna noBopoTa BOKpPYr LeHTpa. B yactHocTu [2]:

6
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1) BbIMUCNAKT pasnoxeHue B psg Oypbe N paBHOMEPHO pacnpeaeneHHbIX YrNoBbIX BbIOOPOK AAHHbIX
paananbHoro rpagneHTa Ha rpaHuue {rg} Ans sHavenui 6 ot 0 go N -1 B untepsane [0,2r].

MuoxxecTBO M AUCKPETHBIX KoadhduLmeHTos dypbe {C;}, k=0, ..., M—1, rae M << N, nony4ator us no-
CneaoBaTenbHOCTU AaHHbIX {fg} No chopmyne

_ NN —2mie/N.
C, = 00 0€ ;

2) BolvucnawT PUPIL_BOUNDARY_CIRCULARITY kak
1 o M- 2
max(0,100—ﬁzk=1 IC.| j

BeiwenpuBeaeHHbIE pacyeTbl OJKHbI BKMKOYATb TOMBKO HEOKKMIOAUPOBAHHBLIE MUKCENW HAa rpaHuue
mexay POl u spaukom. M — uucno koachpuuneHtos psga Pypbe, KOTOopoe onpeaensieT cTeneHn csoboabl
Mozaenu opmbl. M A0MKHO UMETL 3Ha4YeHUe 17 onsa onpeaeneHna UCTUHHOW rpaHuLbl 3payka ¢ COOTBETCTBY-
IOLEN TOYHOCTBIO [2].

MpumMmevyaHune — B cnyyae AeidCTBUTENbHO KPYrNOW rpaHuubl BCe YacTOTHble KOIPDULMEHTHI, Bornblune
no 3HaveHuio, Yem DC (Hynesoit uneH Cy), B 3ToM pagy Pypbe OyayT pasHbl 0, a Cy/N ByneT paguycom 8Toii Uae-
anbHo OKPYXHOCTU. B Tex cny4yasx, korga YacToTHble KOMMNOHEHTLI, Gofblune No 3HaveHuto, Yem DC, UMEIT HeHy-
nesble KOIPULMEHTHI, rpaHnLa AaBnNAeTca Hekpyrnoid. CyMMapHbId MOAYIb NOKasbiBaeT 3TO OTKIOHEHWe OT OKpYr-
noctu.

6.2.4.4 lnanasoH 3Ha4yeHunin/nopor
PUPIL_BOUNDARY_CIRCULARITY 6yaeT umetb 3HayeHne 100 ans OKPY>KHOCTU U 3HAYeHuUe B Aua-
nasoHe [0,100) B ocTanbHbIX Criy4asx.

MpumevyaHune — OTKIOHEHWE OT OKPYITNOCTH 3padka rmasa, U3obpaxeHue KoToporo HeobxoAMMO MOMNyYUTD,
MOXET OblTb BPOXAEHHBLIM W, Crief0BaTenbHO, He MOXET ObITb UCNPaBReHo.

6.2.5 Mcnonb3oBaHue rpagauun ceporo

6.2.5.1 Onucaxue

GREY_SCALE_UTILISATION aHanu3upyeT 3HayeHusi nukcenen nsodpaxenus POl ana npeacraene-
HUSI pacnpeaeneHns 3Ha4eHUin UHTEHCMBHOCTU YacTu U3obpaxeHusn, coaepxawen POIN. U3obpaxenue POl
OOJDKHO MUMETb AMHAMUYECKUI AManasoH, BKIOYAOLWMi B cebs 256 ypoBHEN Ceporo; 3Ha4€HUe UHTEHCUB-
HOCTM OOMKHO 3aHMMAaTb Kak MUHUMYM 8 BMTOB, NpuyYeM MUHUMYM 6 GUTOB AOMKHLI CoAEPXKaTb MONE3HYIO
MHpopMaumio. «HegoskcnoHMpoBaHHOE» u3o0paxkeHue OyaeT UMETb CAMLIKOM Maro MUKCENEN C BbICOKUM
3HaYEeHUEM MHTEHCUBHOCTU, a «NEepPEIKCNOHMPOBAHHOE» U300paxeHUe — CAULIKOM MHOrO. BbiCOokoe 3Haue-
HWe JaHHOW METPUKM KAYeCTBA yKa3biBAET HA NPAaBUIbHO 3KCMOHUPOBAHHOE N306GpaXkeHne C XOPOLLIO pacnpe-
OEeneHHbIMA 3HAYEHNAMN UHTEHCUBHOCTM.

6.2.5.2 EauHUUbI 3MepeHus

GREY_SCALE_UTILISATION usmepsior B Gutax.

6.2.5.3 Metog pacuerta

Ana kaxaoro ypoBHA ceporo, NPUCYTCTBYIOLLIETO HA U30DPaXKEHNM, BbIYUCTIAIOT BEPOSATHOCTL p; €10 NosiB-
nexus. Takum 06pasom, p; — 3TO OTHOLLIEHHUE OOLLIETO YMCIa NUKCENEN CO 3HAYEHNEM YPOBHS CEpOro i K 00LLemy
yucny nNukcenen Ha n3odpaxkeHun. AHTponuio H rmcrorpamMmbl nukcenen B Gutax onpeaensiior no dopmyne

H=-3;p;log, p;.

MpumedaHne — Korga x — 0 u xlog,x — 0, 3Ha4EHNA NUKCENEN, KOTOPLIE HUKOIa He BCTPEYaloTea Ha n3o6-
paXXeHun, MOryT He YYUTLIBATLCA NPU BLIYMCIIEHNA SHTPOMNUMN.

6.2.5.4 nana3oH 3Ha4eHun/nopor
SHTPONUA rMCTOrpaMmbl NUKCENen AormkHaA UMETL 3HaveHue 6 6uToB unu Gonee.

MpumevyaHue — B cnyyvae ecnm usobpaxeHue POI™ umeet Hegonyctumoe 3HaveHne GREY_SCALE_UTILIZATION,
MOryT 6biTb NpoBeAeHbl AONONHUTENBHBLIE MOMNLITKM NonyyYeHUst usobpaxeHus POl Bo3MOXHO, nocne yaaneHus nocTo-
POHHEro UCToYHWKa cBeTa. Ecnu npobnema coxpaHaeTcsi, MOXHO UCMONb30BaTh ApYryto kaMepy. Kak npasuno, ysenude-
HWe OCBELLEHHOCTHN UMK 3aMeHa Kamepbl Ha pyryto, ¢ 6onee BLICOKMM KaueCTBOM, MOXET CNocoGCTBOBATL YBENUYEHNIO
3Ha4YeHnna GREY_SCALE_UTILIZATION.
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6.2.6 Paauyc POI'

6.2.6.1 OnucaHue

IRIS_RADIUS — 310 pagnyc oKpy>kKHOCTH, annpoKCUMuUpyioLLen rpaluuy mexay POI u cknepon.

MpumevyaHne — CpeaHee 3sHa4YeHUe paguyca POl yenoseka cocTaBnsaeT 5,9 MM ¢ uana3oHOM 3HAYEHMIA OT
5,1 80 6,5 mm [10].

6.2.6.2 EauHULbLI usmepeHuns

IRIS_RADIUS nsmepsiot B NUKCENSX.

6.2.6.3 MeTtoa pacuera

IRIS_RADIUS BblMMCNAIOT KaK paauyc OKPY>KHOCTU, annpoKCUMUPYIOLLEN rpaHuly mexay POI™ u cknepoi.

Il punMmedyaHune — [aHHylo METPUKY Ka4ecTBa paccyuTLIBalOT Nnocrie CerMeHTauuu.

6.2.6.4 [InanasoH 3HayeHun/nopor

IRIS_RADIUS gom«eH umeTtb 3Ha4eHue kak MuHumym 80 nukcenen ana POl yenoBeka ¢ HAUMEHbLUMM
BO3MOXHbIM paguycom 5,1 mm.

6.2.7 PacwumpeHue 3payka

6.2.7.1 OnucaHue

PUPIL_IRIS_RATIO oTpaxaeT cTeneHb pacLUMpeHnUs UIu CYXKEHUA 3padka.

6.2.7.2 EAnHULBI namepeHus

PUPIL_IRIS_RATIO siensetca 6e3pa3mepHOii BENMYMHON.

6.2.7.3 Metog pacdera

PUPIL_IRIS_RATIO BbluMcnga10T Kak

PUPIL_RADIUS 10
IRIS_RADIUS

PUPIL_RADIUS BblMMCNSAIOT KaK paguyc OKpPy>XHOCTU, annpoKCUMUpPYIOLWen rpaHudy 3padka. DC (Hyne-
BOI uneH Cp) B pasnoXeHnu rpaHunLibl 3padka B pag dypee (6.2.4.3) aaeT 3HaveHne paguyca spadka.
IRIS_RADIUS BblMMCNAIOT B COOTBETCTBUM C 6.2.6.3.

MpuMmevyaHne — [aHHYO METPUKY Ka4ecTBa pPacCHUTLIBAKOT NOCNE CEerMeHTaLuu.

6.2.7.4 InanasoH 3Ha4yeHun/nopor
PUPIL_IRIS_RATIO gomkeH uMetb 3HaueHue ot 20 go 70.

MpumevaHuns

1 OTO e MHCTBEHHas METpUKa KadecTBa, ANt KOTOPON HE NPUMEHSETCA NPaBUIIO, YTO YeM Bonblue 3HaueHne Me-
TPUKK Ka4ecCTBa, TeM BbllLe Ka4eCTBO I/I306pa)KeHV|F|.

2 B cnyyae ecnun 3HadveHne PUPIL_IRIS_RATIO HaxoguTcs BHe 40NYCTUMOro AuanasoHa 3Ha4eHU|, nocre perynu-
POBKW YPOBHSI OCBELLEHHOCTU A7151 YyMEHbLUEHUS UIN YBENUYEHUS CTEMEHU paclUMPEHUs 3padka MoryT 6biTb NpoBeAeHbl
LLOMNOSTHUTENBHLIE NMOMBLITKX NoNy4eHUsi usobpaxenms POT.

6.2.8 KoHueHTpuuHocTb POl 1 3pauka

6.2.8.1 OnucaHue

IRIS_PUPIL_CONCENTRICITY oTtpaxaet creneHb HaxoXaeHUs LeHTpa 3paqka u ueHtpa POl B ogHoI Touke.
MpumeyaHne — 3payvok u POl HUKorga He pacnoroXeHbl TOYHO KOHUEHTPUYHO. CUNBHO BblpaXeHHOe OT-

KINTOHEHUE OT KOHUEHTPUYHOCTU MOXET Bhbl3blBaTb OLLII/I6Ky CerMeHTauuu. n HaO60pOT, CUNbHO BblpaXXeHHaa n3MepeHHan
HEKOHLEHTPUYHOCTb MOXET yKa3blBaTb Ha 0LlJI/|6Ky CerMeHTauuun.

6.2.8.2 EanHMLbI U3MepeHns

IRIS_PUPIL_CONCENTRICITY saBnsietca 6e3pasmepHOn BENMUYUHON.

6.2.8.3 Metog pacuyera

IRIS_PUPIL_CONCENTRICITY BblMMCASIIOT KaK OTHOLUEHME €BKNMMA0Ba PaCCTOAHUSA MEXAY LIEHTPOM
POl u ueHTpom 3payka k paguycy POl B cooTBeTCTBUM C DOPMYNON

100-max{1- J(Xp"p i~ Xiis )2 + (YPUpiI ~Yiis )2

IRIS_RADIUS

)03

rae Kiris: Yiris) W Kpupir Ypupi) — koopanHaTel ueHTpa PO 1 LeHTpa 3payka COOTBETCTBEHHO.

MpuMmeyaHune — ﬂaHHyIO METPUKY KadyecTBa pacCHATLIBAIOT NOcne cerMeHTayuu.
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6.2.8.4 [lnanasoH 3Ha4YeHuin/nopor
IRIS_PUPIL_CONCENTRICITY gomxeH nmeTb 3HayeHue 90 unu Gonee.

MpumedaHue — HekoHUeHTpUYHOCTL POI 1 3payka MOXeT 6biTb BpOXKAEHHOW ANs rnasa, usobpaxeHue Ko-
TOporo HeobxoAMMO NOMy4YNTb, U B 3TOM Cllydae He MOXeT BbiTb UcnpaBrneHa. MoxeT 6biTe NpoBeAeHa AononHUTeNbHas
noneITka Nofy4Yenus M3obpaxeHus nocne Toro, kak cybbekTy cbopa GUOMeTpUYecknx AaHHbIX ByAeT NpeanoxeHo Barns-
HYTb NPSAMO B KamMepy U LIMPOKO OTKPbIThH rMasa.

6.2.9 [locTaTOYHOCTb OTCTYNOB

6.2.9.1 Onucanue

MARGIN_ADEQUACY uucneHHO oueHUBaeT cTeneHb, B KOTOPOW 4acTb U300paxkeHns, cogepkalias
PO, ueHTpMpoBaHa OTHOCUTENBLHO KpaeB BCero usobpaxeHus. MakcumanbHoe 3Ha4YeHue AaHHON METPUKM
KayecTBa AOMKHO COOTBETCTBOBaThL TpeboBaHuAM MCO/MOIK 19794-6:2011 Kk 3HA4EHUAM OTCTYNOB.

6.2.9.2 EauHMUbI n3amepeHus

MARGIN_ADEQUACY saBnserca 6e3pazMmepHOi BENUHUHON.

6.2.9.3 Mertog pacuera

CyuecTByeT YeThipe pasnuuHbix 3HadyeHus otctyna: LEFT_MARGIN, RIGHT_MARGIN, UP_MARGIN
n DOWN_MARGIN.

3Ha4yeHusi OTCTYNOB BbIMUCASIOT B COOTBETCTBUM C hOopMynamm

—IRIS_RADIUS

’

X

iris

IRIS_RADIUS

IMAGE_WIDTH- (X, + IRIS_RADIUS)
M - s
IRIS_RADIUS

’

M MAGE_HEIGTH - (¥

iris

IRIS_RADIUS

+ IRIS_RADIUS)

’

Y, - IRIS_RADIUS
" IRIS_RADIUS

LEFT_MARGIN = max {0, min{m}},

(]

RIGHT_MARGIN = max{O, min{w}},

]

UP_MARGIN = max{o, min{w}},

]

DOWN_MARGIN = max{O, min{%}},

]

rae (Xiis: Yiris) — ueHTp POl B ropn3oHTansHOM 1 BEPTUKANbHOM HanpaBneHusx;
(0,0) — BepxHuii nNeBbii yron n3obpaxeHus (CM. pUCYHOK 2).
IMAGE_WIDTH, IMAGE_HEIGHT wu IRIS_RADIUS n3amMepsaioTca B NUKCENAX.
MARGIN_ADEQUACY paccuutbiBalot no dopmyne

100 - min{LEFT_MARGIN, RIGHT_MARGIN, UP_MARGIN, DOWN_MARGIN}.

MpumevaHune — [aHHas MeTpuKka KadecTBa MOXET ObiTb paccuuTaHa nocne rpyboii cermeHTayumu.
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.................................... 1 BepxHuit

BepxHuii otctyn 20,2 R | oTcTyn
<024
NeBblii oTCTYN HwxHuii otcTyn Mpas.blit oTCTYN
>0,6 R >0,2 R >0,6 R
a) N306paxeHne POl ¢ gocTaTtouHbIMKU OTCTynamu. b) 3o6paxeHune PO rge LEFT_MARGIN 1 UPJVIARGIN
Hauvano otcyeTa (0,0) Haxoautca MMEKT HEeAOCTaTOYHblE 3Ha4YeHUA

B BEPXHEM JIEBOM YI/y N306paKeHus

PucyHok 2 — Mpumepbl n3obpaxeHunii POl ¢ 4OCTATOYHBbIMU 1M HEAOCTATOUHbIMW OTCTyNamu

6.2.9.4 [uana3oH 3HauyeHuii/nopor
MARGIN_ADEQUACY pgomxeH nmeTb 3HadyeHune 6onbuwe 80.

MpumeyaHuns
1 3HayeHne MeTpukM kadecTBa 100 o3HayaeT, YTO BCe 4YeTblpe 3Ha4YeHWsi OTCTYNOB COOTBETCTBYIOT TpeboBaHUAM,

ycTaHoB/eHHbIM B ICO/M3OK 19794-6:2011, a UMEHHO, YTO OTCTYN OT rpaHuubl POI k 6avmkaileMy kpaw n3obpaxeHus
fdaHHoli POI™ fomkeH 6biTb He MeHee 0,6IRIS_RADIUS B ropusoHTasibHoM Hanpasnenun u 0,2IRIS_RADIUS B BepTu-

Ka/IbHOM Harnpas/iieHUu.
2 B cnyyae ecnu nsobpaxeHne POIT nmeet Hegonyctumoe 3HadeHne MARGIN_ADEQUACY, Torga MoXeT ObiTb

npoBefieHa AOMNoMHWUTENbHAA NOMbITKAa Mosy4YeHnst u3obpaxkeHuss POl nocse Toro, kak Cy6bLekTy c6opa GUoMeTpUUeckux
[aHHbIX ByAeT NpeasioKeHo B3r/sHYTh NPSMO B Kamepy.

6.2.10 Pe3kocCTb

6.2.10.1 OnucaHwne

SHARPNESS oTtpaxaeT ctreneHb pokycupoBku nsobpaxenus [3], [5], [6], [7]. Pe3koCTb BbIYNCNAIOT Kak
OYHKLUIO cneKkTpa MOLWHOCTM nocne unbTpayum ¢ UCNoNb30BaHMEM onepaTopa nannacumaH rayccuaHa.

6.2.10.2 EguHnubl nsmepeHuns

SHARPNESS saBnsietcs 6e3pa3MepHOi BENUYNHONA.

6.2.10.3 MeTop pacyeta
BbluncneHne pe3koctTv M3o6paxeHUs onpefensoT MOWHOCTbIO, NoyYyaeMoin npu dunbTpaunmn nsobpa-

XEeHWa ¢ Ucnonb3oBaHWeM afpa nannacumaH rayccuaHa (ctaHgapTHOe OTK/IOHeHWe rayccuaHa paBHO 1,4).
1) Appo ceepTkn (F) onpefensatoT Kak

0 1 1 2 2 2 1 10
2 4 5 5 5 4 2 1
1 4 5 3 0 3 5 4 1

53 -12 -24 -12 3 5 2
F=2 50 -24 -40 -24 0 5 2
53 -12 -24 -12 3 5 2

45 303 5 4 1
2 4 555 4 2 1
011 222 110

10
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2) ecnun I(X, ¥) — UHTEHCUBHOCTU NUKCeNnen n3obpaxxeHus, T0 B3BELUEHHYIO cymma /(x, ¥) no F BbluKC-
NAOT AN KaX01 YETBEPTON CTPOKK 1 cTonbua /(x, ¥). O6osHaumm I(x, y) Ans npeacTasneHus pesynesrara
nocne cdunsrpauyun. Takum o6pasom

Ie (x, y)=2?=_42j=_4l(x+i, y+j)F(i+5 j+5)Vxe[15...w] ye[15..h],

rae wu h — wmpuHa u Beicota /(X, y) COOTBETCTBEHHO;
3) BbIMUCTIAOT CyMMY KBaapaToB (ss) /(X, y)

2,
S§ = ZVx,yelF(x,y)lF (X!y) )

4) BLIMUCNAIOT MOLIHOCTL /=(X, ¥) Yepes ss
power = ssl(Wg - hg),

rae Wg u hz — LuMpnHa u BbicoTa /x(X, y) COOTBETCTBEHHO;
5) BbluncnsoT 3HayeHne SHARPNESS yepes mowHOCTb

2
SHARPNESS = 100 - —P2%¢r

power? +¢2’
rae 3HadeHue ¢ 6bino BbIOpaHo amnupuyeckn u pasHo 1 800 000.

6.3 PekomeHayeMble MeTPUKM KayecTBa nsobpaxeHusa POI, paccuntaHHbie Ans OQHOIO
u3oopaxeHus

6.3.1 MNoabem ppoHTanbHOro B3rnsaa

6.3.1.1 Onucaxve

FRONTAL_GAZE_ELEVATION oTpaxaeT B OTHOCUMTENbHbLIX €AUHULAX, HACKOMBLKO NoAbLEM B3rsAAa
OTKITOHSAETCA OT UAeanbHOro HanpasfieHUs B3rna4a, TO €CTb MNOAHOCTLIO HaXoAsaLWeroca Ha OaHOW OCU ¢
KamMepon.

MoabeMm B3rnsaa npeacTasBnseT cobon yron Mexay oOnTUYeCcKOn OCbIO Fnasa U ONTUYECKON OCbIO Kame-
pbl B BEPTUKANBHOM NIIOCKOCTU, U3MEPEHHBIN B rpagycax no abconioTHON BenuvnHe (6e3 3Haka).

MpuMevyaHus
1 Ha pucyHke 3 npeacrasneHsl NpuMepsl nobpaxerunit POT, pacnonoXeHHON Ha 0CU U BHE OCU KaMepbl.
2 Yron noagbema B3rnsaga MOXET NpUHUMaTL 3HaYeHUs B AuanasoHe ot 0° go 90°.

6.3.1.2 EguHuuUbl usmepeHns

FRONTAL_GAZE-ELEVATION aBnsetca 6e3pasMepHOi BEMMYUHON.
6.3.1.3 Metog pacdyera

FRONTAL_GAZE-ELEVATION BbluMCRAOT Kak

( 1 eyegazeg_glevatlon ) 100.

NMpumeuaHue — BosmOXHLIN MeTOA OLIGHKM YrNa nogbeMa B3rnsaa npueseneH B [2].

6.3.1.4 lnana3oH 3HayeHun/nopor

TeopeTuyeckuin AonyCcTuMbIi AnanasoH 3HaveHuii FRONTAL_GAZE_ELEVATION cocraensiet ot 0 go 100,
rae 0 — Hauxyaluee 3HadeHue, a 100 — Haunyywee.

FRONTAL_GAZE-ELEVATION umeet 3Ha4eHue 100 B cnyyae, Kkorgaa yron nogbema Barnsiga paseH 0°
(TO €CTb OH pacnornoXeH Ha OAHON OCU C KaMepon).

MpumevyaHne — B cnyyae ecnn usobpaxernne POl umeeT Hegonyctumoe 3HaveHne FRONTAL_GAZE_
ELEVATION, Torga MoxXeT GbiTb NpoBefeHa JOMNOMHUTENbHAA NnonbiTka nonyydeHns usobpaxernus POl nocne Toro, kak
cybbekTy cbopa GuomeTprnieckux AaHHbX ByaeT npearoXeHo B3rMsAHyTb NPSMO B Kamepy.

1
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a) HeliTpanbHoe nonoxeHune b) B3rnsg Beepx c) Barnsg BHu3
(BbICOKOE KayecTBO) (H13koe Ka4ecTBO) (HM3Koe KayecTBO)

PucyHok 3 — Mpumepbl n3o6paxeHunii POl ¢ BLICOKMMM 1 HU3KAMM 3HAYEHUAMU METPUKM KauecTBa nogbema B3rnisga

6.3.2 A3nmyT (ppoHTanbHOro B3rnsga

6.3.2.1 OnucaHue

FRONTAL_GAZE_AZIMUTH oTpaxaeT B OTHOCUTE/IbHbIX e4UHNLAaX, HACKO/IbKO a3nuMyT B3rnsaga oTK10-
HAeTCH OT MAeanbHOro HanpasneHWsa B3rnsga, To eCcTb NOMHOCTbI HaxoAfAWerocs Ha OAHOlM OCU C KaMepoid.
A3uMmyT B3rnsga npeacrtaBnsieT coboli yron mexay OnNTUYECKON OCbl rfasa M ONTUYECKON OCbi0 KamMepbl B
rOpM30oHTaNIbHON MMOCKOCTU, U3MEPEHHBI B rpagycax no abconoTHON BennuuHe (6e3 3Haka).

MpunmeyaHns

1 Ha pucyHke 4 npefcTasneHbl npuMepbl n3obpaxeHuii POI, pacnofioxeHHOM Ha OCU U BHE OCU Kamepbl.

2 AsumyT B3rnsiga npeactasnsieT coboii ropuM30oHTasIbHYI0 COCTaBASIOLWYHO yria noBopoTa B3rfifga OTHOCUTENbHO
NoMIOXEHNA KaMepbl. 3Ta Mepa BKIOHaeT B Ceb5 Kak yribl NOBOPOTa rofioBbl OTHOCUTE/IbHO (DPOHTA/ILHOIO MOJSIOXKEHNS,
TakK W yrfbl OTKNOHEHUS B3rNs4a OTHOCUTE/IbHO r0/10BbI.

3 A3UMyT B3rnsaga MOXeT NpuHMMaTh 3HadyeHus B avanasoHe ot 0° go 90°.

4 KoMnnekcHbIi Noaxos K onpefeneHunio HanpasiieHus B3rnsaga He npegHasHaveH 415 penpe3eHTaTUBHON OLEeHKU
BO3MOXHbIX TpyAHoOCTel cermeHTaumm POl n3-3a He(POHTa/IbHOrO NOMOXEHUs ronoBbl. CnegoBaTesibHO, ABa M306pa-
XeHnsa ¢ oanHakoBbiM 3HavyeHnem FRONTAL_GAZE_AZIMUTH, HO 3HauuMTeNbHO OT/v4aroLlmecs Apyr oT gpyra yrnom
HakK/IoHa ro/ioBbl BNnepes, Win Hasaf oT PPOHTA/IbHOrO MOJIOXKEHUSA (4TO MPUBOAMUT K pas/iMyHbIM 3HavyeHnsMm FRONTAL_
GAZE_ELEVATION), mMoryT no-pasHoMy CErMeHTUpoBaTbCA, Wuanm gns HUX MOryT ObiTb MCNO/b30BaHbl Pa3Hble asiropuT-
Mbl CpaBHEHWS.

6.3.2.2 EqUHNLBI U3MEepPEeHUs

FRONTAL_GAZE_AZIMUTH sBnsetca 6e3pa3mMepHOii BEMYNHOIA.
6.3.2.3 MeTop pacueTta

FRONTAL_GAZE_AZIMUTH BblYUCNAIT Kak

L eyegazc azimuth \ 1QQ

MpumeyaHus

1 9nnmnTuyeckas gopma 3padka MOXeT ykasblBaTb Ha TO, YTO MOJly4YEHO BHEOCEBOEe M306paxeHune. Mo3aToMy MeTos,
onpegenenns FRONTAL_GAZE_AZIMUTH moxXeT 6blTb OCHOBaH Ha OLUEHKE YA/IMHEHUSA U OpUeHTauun 4aHHOro anaunca.

2 BO3MOXHbII METOZ, OLEHKM asumyTa B3rnsga npusegeH B [2].

6.3.2.4 [wnanasoH 3HauyeHuin/nopor

TeopeTuyeckuin 4onycTuMblili gnana3oH 3HavyeHunii FRONTAL_GAZE_AZIMUTH cocTtaBnset oT 0 go 100,
roe 0 — Hauxyguwee 3HayeHue, a 100 — Haunydwee.

FRONTAL_GAZE_AZIMUTH wnmeeT 3HaudeHne 100 B cny4yae, korga a3mmyT B3rnsga paseH 0° (To ecTb
OH pPacnofioXeH Ha OAHON OCK C KaMmepoii).

3HaueHne meTpukn kavyectsa 0 COOTBETCTBYET 3HaYeHuto asnumyTa B3rnsaga 90°, 4yTo HeAOCTUXUMO.

MpumeyvaHune — B cnyyae ecnn usobpaxeHne POl nveeT Hegonyctumoe 3HaveHne FRONTAL_GAZE_
AZIMUTH, Torga MoxeT 6bITb NpoBeAeHa AONONHUTE/IbHAA MOMNbITKA NOYYEHNs N306paXkKeHUs Nocne Toro, kak CyebekTy
cbopa GromeTpuYecknx faHHbIX OyaeT NpeasoXeHo B3r/SHYTb NPSAMO B Kamepy.
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a) HeliTpasibHoe nonoxeHve b) B3rnisig, BNeBO ¢) Barnsg Bnpaso
(BbICOKOE KAYECTBO) (HU3Koe KauecTBo) (HU3Koe KauvecTBO)

PucyHok 4 — MpumMepb! n3o6pakeHnin POT™ € BbICOKUM M HU3KMM 3HAYEHUAMY METPUKN KayecTsa asumyTa B3risaa

6.3.3 PasmbiTve n3obpaxeHuns npu gBMXEHUN

6.3.3.1 OnucaHwne

MOTION_BLUR oTpaxaeT cTeneHb UCKaXeHMs N306paXeHNs 13-3a ABMKEHUS.

6.3.3.2 MeTop pacueta

Bo3moxHbIli MmeTog npeactasnedms MOTION_BLUR — 3To oTHOocUTeNbHas amnanTyga v HanpasieHvne
OBWXEHNS N306paxeHns, NU3MEPEHHbIE B NUKCENAX, W Yron HanpaBneHus ABMXeHns (3HadeHue 0° o3HavaeT
rOpU30HTa/IbHOE [ABWXEHUE).

MpumevyaHne — B cnyyvae ecrm nzobpakeHe POIT nvieeT HeponycTmoe 3HadeHne MOTION_BLUR, Torga
MOXET 6bITb NPOBeAeHa AOMOMHUTENBHASA MOMbITKA NOoyYeHnst n3obpakeHns POl nocne Toro, Kak Cy6bekTy coopa 6mo-
METPUYECKUX JaHHbIX BYAET Npes/ioKeHo B3rNSHYTh NPSMO B KAMEepPY M OCTaBaTbCS HENOABYKHBIM.

6.4 MeTpukn kavecTBa nsobpaxeHus POl paccumTaHHble AN Napbl U306paXeEHNi

6.4.1 O6uwasa nonesHaa nnowanb POl

6.4.1.1 OnucaHwne

COMMON_USABLE_IRIS_AREA saBnsieTca mepoii o6uieli naowaan PO, npeacTaBneHHol Ha 060-
X cpaBHUBaeMbIX M306paxeHuax. O6nactb POl dakTuyecku ucnosnb3yemas ana buomeTpuyeckoro
cpaBHeHus, npeacTaBnsieT coboli nepeceyeHne HaboOpOB MOJE3HbIX NMUKCeNnein ABYX M3obpaxeHuin POT.
MoaTtomy AN napbl U306paxeHuin, nognexalinx cpaBHeHuo, onpeaenserca obuian nonesHas naowaab
POl nnn ee gononHeHue, nnowaab POl ¢ pasnnuHbiMM OKkAO3UAMKU. Oba n3obpaxeHus PO gomKHbI
6bITb HOPMUPOBAHbI AN KOPPEKUUM pasHuubl pasmMepoB n3obpaxeHuii POl uamn cteneHn paclimpeHums
3payKoB.

6.4.1.2 EanHULBI U3MepeHns

COMMON_USABLE_IRIS_AREA siBnsieTca 6e3pa3MepHOi BENNUNHOWN.

6.4.1.3 MeTop, pacueTa

COMMON USABLE IRIS AREA BblYMCNAIOT Kak

IV(/r/sw (r, 0+ ®)n N (irish (r,e))], )

la/(V/s(D) (r,9 + ®))|,|A/(/f7s(2) (r, 8" |)J

roe 6 u ® — yrnel nosopota POIN, KOTopble y4uTbIBAIOT MPU pacyeTe, NOTOMY YTO CpaBHMBaeMble nU306paxe-
HVA POl 06bI4HO NOJIyYeHbl NO4 pasHbiMK yriiamy noBopoTa,;
IN (,)] — uncno nonesHbix NMKCeNne HOPMUPOBaHHOIro nM3obpaxeHns POT;

F () — obLiee uncno nukceneli HOPMMPOBaHHOTO N3obpaxeHns POI 6e3 Okk3WiA, KoTopoe onpeaens-
eTca cTaH4apTU3MpoBaHHbIM (hopMaTOM, UCNOJb3yeMbIM A5 060MX CpaBHMBaEMbIX N306paxeHuii POI.

6.4.2 T1OCTOAHCTBO CTEMNEHM paclinpeHnsa 3padka

6.4.2.1 OnucaHune

DILATION_CONSTANCY oTpaxaeT CXOXeCTb CTEMNeHuW pacluMpeHus 3payka B [ABYX CpaBHUBAEMbIX
n3obpaxeruax POl JaHHyt0 METpUKY kavecTsa crefyeT UCMOo/b30BaTb TO/IbKO Ha 3Tane CpaBHEHUS.

6.4.2.2 EQUHULbI M3MepeHus

DILATION_CONSTANCY sBnsetcsa 6e3pa3MepHOi BEIMUNHOIA.
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6.4.2.3 Metop pacyera
DILATION_CONSTANCY BbIYUCAAIOT KaK

100 —max(p®,0())
100 - min(D®,0@))’

rae D u D@ — snauenna PUPIL_IRIS_RATIO nepsoro 1 BToporo usoGpaxenuii POT, kak onpegeneHo B 6.2.7.3.

MpumeyaHua
1 Ota dopmyna MoxeT GbITb CKOppeKTUpoBaHa B TepMUHax paguyca POl u paguyca 3pavka AByX W3o6paxeHuit:

R _g® ) g®
DILATION_CONSTANCY =|—L—2F2- || L~ [-100,
@ @ || 7@
1 P ]

rae Nepeblil YNeH B NpousBefeHUN NpeacTaBnsieT coboil OTHOWEHWE pajuanbHBIX TOSLUMH, a BTOPOW YneH sBnseTcs
KoappUyneHToM MacwTabuposaHa nonyvaeMoro n3obpaxeHus kamepon, Npu ycroBum 4yto aHatomuyecku POl umeer
NOCTOAHHBLIA pasmep.

2 Jlorapucm BEPOSTHOCTU NOXHOOTPULIATENBHOW BUOMETpUYECKO MAEHTUDMKALMN NOABEpraloT NnaHepusaLum ¢
DILATION_CONSTANCY ana MHOrUX anropMTMOB pacro3HaBaHus.

6.4.2.4 lnana3oH 3HaveHun/nopor
MakcumanoHoe 3HadeHue DILATION_CONSTANCY pasHsieTca 100 (aeanbHOe coBnageHue), a MUHM-
ManbHoOe 3Ha4yeHne — 80.

MpumMmeyaHusa

1 Onga TunuyHoro 3HaveHns PUPIL_IRIS_RATIO, paBHoro 36, AaHHbBIA HWKHWIA Npefen noApasyMeBaeT, YTo 3HaYe-
Hue PUPIL_IRIS_RATIO apyroit POI" fonmkHo ObiTh Bhilwe 20 unu Huxe 49.

2 Ncxogs us fonycTUMbIX 3HAYEHW CTENEHU paclumpeHus 3padka B AnanasoHe ot 20 fo 70, kak onpegeneHo B
6.2.7.4, TeopeTudecknid HWxHWA npepen sHadeHunin DILATION_CONSTANCY paseH 37.

6.4.3 Cx0xeCTb OCBELLEHHOCTH

6.4.3.1 OnucaHune

ILLUMINATION_SIMILARITY npeacrtasnset coboi BENMMYMHY Pa3HULbl OCBELLEHHOCTU (€Cnu OHA Npu-
CYTCTBYET) Ha nape u3obpaxeHuit POIN OT UCTOYHUMKA CBETa CMCTEMbI MONy4YyeHust u3obpaxenua. BnusHue
AaHHON METPUKM KaYecTBa Ha dKCNyaTaunoHHbIE XapakTEPUCTUKN 3aBUCUT OT YYBCTBUTENbHOCTU CErMeHTa-
uuu unu anroputMa pacnosHasaHusa POI K pasHuLe B MUHTEHCUBHOCTM OCBELLIEHUSI MPU NOMyYeHUn n3obpaxe-
HWA U ANWHE BOMHBI UCTOYHUKA CBETA, NPU KOTOPOM ObInK Nomy4veHbl M306paxkeHust BO Bpemsi npouecca bumo-
METPUYECKON perncTpaumm u npouecca BMOMETPUYECKOro pacnoszHaBaHus. Takum 06pa3om, AaHHAst METPUKA
kavecrea obecne4ynBaeT COBMECTUMOCTb U300paxeHuii POT, koraa npouecc BUOMETPMYECKON PErMCTpaLIMmn u
npouecc GUOMETPUYECKOro pacno3HaBaHWA peanun3ytoT ¢ UCMOSIb30BaHMEM Pa3fUYHbIX KaMmep.

6.5 EQnHbIN (0000WEHHBbIM) NOKa3aTernb KayecTBa

6.5.1 O6LKe NonoXeHusn

MeTpuku kayecTBa, onpeaeneHHsle B 6.2 1 6.3, MoryT 6biTb CKOMOMHMPOBAHbI ANS BbIMUCNEHMS OAHOTO CKa-
nspHoro o6o6LLEHHOro nokasarens kadyectsa POT, KOTOpbIii ABNSETCS UCMONb3yeMbIM Ha NpaKkTUKe NPeauKTOpOM
0oXKuaaeMbIX SKCNIyaTaUMOHHbIX XapakTepucTuk nzodpaxernus POT. MNpumepamm BO3MOXHbLIX METOAOB ABMSIOTCA
METOA B3BELUEHHbIX CYMM, HEMPOHHbIX CETE UM OMOPHBIX BEKTOPOB. HannyyLumm npeamKTopom SKCnyaTauuoH-
HbIX XapaKTEPUCTUK SBMAIOTCA CTENEHHbIE PYHKLMM, MOCKONbKY OHM NO3BOMAIOT YYUTbIBATE BO3SMOXHOCTb UCKITIO-
YEHWS N YPOBHU 3HAYUMOCTU. BaXKHOCTb BO3MOXHOCTM UCKMIOHEHUS 3aKIMIOHAETCH B TOM, YTO MOXKHO HE Y4NTbIBaTb
HEeKOTOpbIE acneKTbl Ka4ecTBa (Takue Kak pes3KoCTb), KOMMEHCUPYH Apyrve HernonpaBsuMble AedeKkTbl n3o0paxe-
HUSA, HANPUMEepP CUMbHO OKKMAUPOBaHHY POT. JnHeliHble KOMOUHALMM (PYHKUMIA perpeccun He UCMOoNb3YHOT,
MOCKOSIbKY OHM CIIALLKOM JIErKO AOMYCKalOT HEMPAaBUIbHbIE KOMNEHCALMN. DKCMNOHEHTbI CTENEHHbIX (DYHKLMIA NO-
3BONAIOT YUYUTLIBATL COOTBETCTBYIOLLIME YPOBHW 3HAYMMOCTU METPUK KAYECTBA.

6.5.2 MeTopg pacuera

OVERALL_QUALITY Bbluucnsior cnegytom o6pasom:

1) kaxnasa u3 L METpuK KavecTBa g;, ykasaHHbIX B 6.2 (1 6.3, ecnu JaHHas MEeTPUKa Ka4yecTBa paccunTta-
Ha), NpeaCcTaBnAlT B Anana3oHe 3HavyeHui [0,1] nyTem crneayroLero HOpMMPOBaHUS

14
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n; = a7 /(af +F),

rae ¢; — Ko3dULIMEHT, KOTOPbIA JOMKEH ObiTb BbIOpaH Ana pacnpeaeneHns 3Ha4eHuin no auanasony [0,1].
[aHHasa dopmyna 1Cnorb3yeT 3HaUYEHMe q; C NNaBaloLLEn 3anaTon A0 LEeNOYNCNEHHOTO OKpYrneHus, Heotxo-
AMMOrO AN XPaHeHUs 3Ha4YEHWUi B 3annUCu AAHHbIX O Ka4eCcTBe U30bparkeHus;

2) BLIMKUCTAT 0006LLEHHbIN, UCMONMb3YEMbIA HA NPAKTUMKE NoKasaTtenb KayecTBa myTeM KOMOWHAauuu
HOPMWUPOBaHHLIX METPUK KAYECTBA KaK NPOU3BEAEHNUS PA3NUYHBIX CTEMEHHbIX (OYHKUWN

OVERALL _QUALITY =] -_q/",

rae L — 3910 Ynucno onpeaeneHHbIX Unm paccuynTaHHbIX METPUK Ka4eCTBa;
3) k03adhbpnLMEHTbI o; U C; ONPEAENAIOT MO HENWHENHOW PErpeccum, KOTopas MakCUMU3UPYET NPOTHOCTH-
yeckyo mowwHocte OVERALL_QUALITY.

MpumedaHne — CylecTByeT NPOCTEALLMIA Criyqail BCeX NMHERHbIX CTeneHed (a; =1 anai=1, ..., L), HO OH He
YYUTHIBAET COOTBETCTBYIOLLNE YPOBHU 3HAYUMOCTH.

7 KauecTBO nony4yeHusi usobpaxexHus POl

7.1 O6wwume NonoxeHus

KayecTtBo nonyyeHusa m3obpaxenna POl Bkniodaer B cebs ycnosus, Heobxogumble AN AOCTMXKEHUSA:
1) YyAOBNETBOPUTENbHLIX 3HAYEHUI pa3peLLEHNUS U PE3KOCTK, 2) AOCTATOUMHOrO KoHTpacra POIT ans nssneyexus
MHOpMaLMM N co3aaHna GUOMETPUYECKOr0 KOHTPONbHOIO LWabnoHa u 3) nosuumuoHmposaHusi POI™ cybbekTa
B MONe 3peHusi Kamepbl C XOPOLUMM hOKYCOM NP MUHUMKU3ALIMM UK YCTPaHEHUN AepeKTOB, Takux Kak 6nmku.

B HacToswwem pasgene onpeaeneHbl TpeGOBaHUA K KOBapuaram, CBSI3aHHbIM C NMPOEKTUPOBAHUEM M
npumMeHeHnem GuomeTpuueckoro ckanepa POI 1 okpyxkatoLLeil cpeaomn.

BuomeTpuyeckuii ckaHep POl no3sonser nonyyarb W300paxeHUsi BbICOKOM MH(MOPMATUBHOCTM, KaK
onpeAeneHo B HaCTOALLEM CTaHAapTe, eCnm NOMUMO COOTBETCTBUS TPEGOBAHUAM, U3NOXKEHHLIM B pasaene 7,
He MeHee 900 13 1000 nony4veHHbIx U306paxeHuii POl cooTBeTCTBYIOT TpeGoBaHuaAM 6.2. U3o6paxennsa POl
[OIDKHBI NPEACTaBNATb PENPE3EHTATUBHYIO COBOKYMHOCTL MOJSIb30BATENEN, HACKONIbKO 3TO BO3MOXHO.

7.2 OcBelleHHOCTb

7.2.1 Onucanume
[ns nctouHnkoB ceeTa GnmkHero nHpakpacHoro AnanasoHa AnNuHa BOMNHbI 10IDKHA HAXOAUTLCS B Ana-
nasone ot 700 go 900 HM.

Mpumedanus

1 CM. B.7 MICO/M3K 19794-6:2011.

2 To4yHOCTb BMOMETpPUYECKOro pacnosHaBaHWs MOXeT BbiTe M3MepeHa B cootBeTcTBUMM ¢ MCO/MIK 19795-4:2008.

3 HaCTOHLLWIVI CTaH4apT He yCTaHaBnuBaeT Tpe6OBaHVIﬂ K NCnonbe3oBaHWO MCTOYHUKa cBeTa BUAUMOIo Auana3oHa
npw nonyyeHuun usobpaxenus POT.

7.2.2 EAVHUUBI U3MEepeHus

CnekTpanbHblil COCTaB OCBELLEHUS ABnsAeTcs 6e3pasmepHO BENUYUHON.

7.2.3 MeToa pacyeTta

CnekTpanbHbil COCTaB OCBELUEHUA M3MEPSOT C UCMONb30BaHUEM CMEKTPOMETPA, pa3spelleHne aAnu-
Hbl BOSTHbI KOTOPOro UMEeeT 3HavyeHne 10 HM unu Bbile, a OTHOLLUEHUE CUrHan/Luym AOmkHO ObiTb 40 AB unu
BblLe, B UHTepBarne ot 680 4o 920 HMm.

7.2.4 Qnana3oH 3HaYeHui/nopor

C yyeTom U3MepeHHoro crnektpa mowHocTu P(A) (7.2.3), cneayeT BbINOMHATL CreayoLwue yernosus

2P (1) i _ “Op(n)dn
700 " 800 > 0 35
920 ’ 920 - )
jeeo P(1) dx 0o PV

B uensix 6e30nacHOCTU yaenbHasi MOLLHOCTb HE AOIMKHA NPEeBbILLATL 3HAYEHUSI MAKCMMAarnbHO AONYCTM-
MOV akcnosuumm, kak onpeaeneHo 8 MKO C 009/E:2002/M3K 62471:2006.
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7.3 ®DyHKUMA nepenaun Moaynsaumm

7.3.1 OnucaHume

MODULATION_TRANSFER_FUNCTION ($lMM) — 3T0 OTHOLLUEHME MOAYNsiUMU U300pakeHust Kk Moay-
naumMm obbekTa kak YHKUMA NPOCTPaHCTBEHHOW 4acToTbl. Mpaduk SrM oTpaxaeTr U3aMeHeHue KOHTpacTa
n300paXkeHUs B 3aBUCMMOCTU OT NPOCTPAHCTBEHHOW YacTOTbl OObEeKTa.

7.3.2 EauHuubl u3mepeHus

@M aensaetca 6e3pasMepHONn BENUYNHON.

7.3.3 MeTop pacueta

Namepenne ®MM TpebyeT mamepeHus koapdumuneHTa nepegaymn KOHTpacTa CUHYyCOMAanbHbIX TECT-
00bEKTOB, MPOCTPAHCTBEHHbIE YaCTOTbl KOTOPLIX OXBaTbIBAIOT BECb LIENEBOW AMAanasoH, KOTOPbIA OBbIMHO
COCTaBNAET HECKONbKO OKTaB NPOCTPaHCTBEHHO-4aCTOTHOW MOAYMALUMWN B CUHYCOMAANbHbLIX TECT-00beKkTax
rpagauuii ceporo. B kayectse ansrepHaTuBbl MOXHO MCMONb30BaTb TECT-00LEKTHI MPSMOYFONbHOIO CUrHana,
UMeloLLMe Ananas3oH NOBTOPSIOLLMXCA YacToT (nap NMHUIA/MM).

7.3.4 Inana3oH 3HavyeHuu/nopor

Bruometpuueckue ckaHepsl POl 4omkHbl NO3BONATL Nony4vatb n3obpaxeHus, M KOTopbIX MMEET 3Ha-
yeHue bonee 50 % npw 4yacTote 2 napbl NMHUIA/MM, C UCMONb30BAHMEM COOTBETCTBYIOLLMX TECT-00bEKTOB.

Ecnu ucnonb3ayotcsa TecT-06beKTbl NPAMOYTrofbHOMO cUrHana (napbl IMHWIA), COOTBETCTBYIOLLMI BEPXHUM
npeaen 3aryxaHus coctaensiet 0,5(4/w), 4To Ha 2 4B MeHbLUe 3aTyXaHUA NPy OTHOLLEHUU aMNUTyAbl NPAMO-
YronbHOro curHana K amnnuTyae OCHOBHOro KOMMoHeHTa dypbe (CuHycouabl), pasHoM — 20log10(n/4) = 2 ab.
JaHHas B3aMMOCBA3b MOXET ObITb MCMOMb30BaHa ANA AEMOHCTPALMU PA3NMYUA MEXAY 3HAYEHUAMU KOHTpa-
CTa Ans TeCTOBbIX 06EKTOB NPSAMOYFOSIbHOIO CUTHaNa U CUHYCouAanbHbIX TECT-00bEKTOB, TONbKO ecnu $MM
TpeTbel u 6ornee BbICOKUX rapMOHUK NpeHeBpexnmo mana.

MpumevyaHue — WHdopmauns ¢ BEICOKUM 3Ha4eHWeM YacToThl (Gonee 2 nap NUHUIA/MM) UMeET NpaKTU4YEeCcKyto
3Ha4YUMOCTb MpPU pac4eTe AEMEHTOB kavecTsa, HO TpeboBaHusa K M BLICOKOYACTOTHLIX AaHHbIX B HACTOSLWEM CTaH-
JapTe He yKasaHsbl.

7.4 YacToTta npocTpaHCTBEHHOW AUCKpeTU3aLMK

7.4.1 OnucaHue

SPATIAL_SAMPLING_RATE npeactaBnsier coboii Mepy 4ucna afeMeHToB u3obpaxeHusa (nukcenen)
Ha eauHULY ANWHBI B NNOCKOCTM 06bEKTa UNKU HA eAUHULY YINa B CUCTEME NONyYEeHUA N300paxkeHus.

7.4.2 EaMHuubl U3MepeHus

SPATIAL_SAMPLING_RATE u3mepsioT B NTMKCENAX/MM.

7.4.3 MeTtopg pacuera

SPATIAL_SAMPLING_RATE n3mepsioT Kak YACro NMKCENEN Ha AMHULY ANUHBI (MM) B NAOCKOCTM ODBbEKTA.

7.4.4 nana3oH 3HauyeHui/nopor

Uudposoe unsobpaxenne POl gormkHo umetb 3HaveHue SPATIAL_SAMPLING_RATE kak MUHUMYM
15,7 nukcenen/mm.

MpuMmeyaHune — WMcxoasa u3 ykasaHHoro fuanasoHa sHadeHuin paaguyca POl yenoseka ot 5,1 ao 6,5 mm [15]
1 BbIGpaB Ntofeil ¢ HaumeHbWUM pa3mepomM POl (To ecTb pagnycom 5,1 MM), MOMy4YnM, YTO MUHUManNLHLIA paguyc POl
cocTaBnsAeT 80 nukceneil N cCOOTBETCTBYET MUHUMAInbHOM YacToTe Auckpetusaumu 15,7 nukcenein/mm.

7.5 OnTnyeckue ncKaxeHus

JioGoit TN oNTUYECKMX UCKaXKEHUI, BKIoYas cdpepuyeckyto abeppaumio, xpomatuyeckyio abeppaumio,
acTUrMaTu3M 1 KOMy, KOTOPbIE MOTYT NPOSIBNATLCS HA u3o6paxeHun POT, He AOMKeH NPUBOAUTD K 3HAYUTENb-
HOMY YXYALLEHMIO IKCMIyaTaLMOHHbIX XapakrepucTuk Guomerpudeckoro ckaHepa PO

7.6 CooTHOWEHHNE ANUH CTOPOH NUKCens

7.6.1 Onucanme

PIXEL_ASPECT_RATIO npeacraBnsieT co00i OTHOLIEHNE LUMPUHBI U BbICOTbI MUKCENS NPAMOYTOfbHON
opmbl.

BuomeTpuueckuit ckaHep POT™ aomkeH no3sonsATb nonyyarb usodpaxenue POT, cocrosiwee U3 nukce-
neu ksaapaTHoOn )OPMbl, TO €CTb NPSAMOYTONbLHOW (POPMbI C COOTHOLLEHWEM AJTMH CTOPOH 1 : 1.

7.6.2 EavHuubl u3amepeHus

PIXEL_ASPECT_RATIO saBnsieTca 6e3pasMepHOin BENUYUHOMN.
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7.6.3 MeTon pacueta

PIXEL_ASPECT_RATIO Bbl4MCNAOT KaK OTHOLUEHWE NWHEWHONW NPOCTPAHCTBEHHOW MPOTSKEHHOCTU
N nukcenen B ropu3oHTaNbLHOM HanpasreHUn K NMMHENHOW NPOCTPAHCTBEHHON NPOTsKeHHOCTM N nukcenen B
BEPTMKanNbHOM HanpasneHuu. 3Hadenne N JOmKHO ObiTh K&K MOXHO 6OMbLUMM, YTOObI MUHUMU3NPOBATL MO-
rPELUHOCTb U3MEPEHUA.

7.6.4 lnana3oH 3HavyeHu/nopor

3HauyeHue PIXEL_ASPECT_RATIO gomkHo ObiTb B gnanasoHe mexay 0,99 u 1,01.

7.7 OTHOWEeHUe CUrHan/wym naTymka

7.7.1 OnucaHue

YyBCTBMTENBHOCTE Kamepbl NPeacTaBnser coboi MUHUMASBHO PasNUYUMbIA CUTHAr, KOTOPbIA MOXET
ObiTb OBHapy»eH. YyBCTBUTENBHOCTL KaMepbl BCErAa OrpaHudeHa LWyMOoM AaTyuka, Hanpumep LUyMOM Npu
CYUTbIBAHMM U300paxkeHns, POTOHHbIM LIYMOM U apTedakTamu, CBA3aHHbIMK C ApaiiBepaMu YCTPOWCTBA.

7.7.2 EaMHUUbI U3MepeHus

SENSOR_SIGNAL_TO_NOISE_RATIO usmepstor B ab.

7.7.3 MeTon pacueta

LLym aaTumka cnegyet oLeHWBaTb NyTeM NONyYEHUN U306paxxeHns OAHOPOAHOTO TECT-06bEKTa UK UH-
Terpupytowien cepsbl, KOTOpble 00ecne4YnBaoT PaBHOMEPHYIO MHTEHCUBHOCTb M300pa)keHusi. TecT-00bekT
AOMMKEH UMETb 3Ha4YeHUst KoadbduULUMeHTa MoAYNALMKU U KOI(PDULMEHT OTpaxeHus, aHanornyHbie POT. [o-
nycTumoe sHayeHue koadpduumeHTa otpaxenus POl HaxoauTtca B ananasoHe oT 12 go 15 %. 3HaueHue
signal_to_noise_ratio, pb, paccunTbiBalot kak 20log(w/c), rae p — BbIGOPOYHLIE CpeaHUe 3HAUYEHUS] UHTEH-
CMBHOCTU, @ G — CTaHAAPTHOE OTKITIOHEHWEe 3HAYEHUW MHTEHCMBHOCTU. L U G PACCYUTLIBAIOT AJsi NTOKANbHOM
obnactu nnowaabio He MeHee 16 nMukcenen No ropu3oHTanu u 16 nukcenen No BEPTUKaNMU.

MpumeyvaHne — HepaBHOMepHOCTL B 0bnacTu aHanmsupyemoro nsobpaxeHus Gyaet NpUBOAUTL K 3aHWKEH-
HOW OLieHKE OTHOLLUEHMWS CUrHamn/LLyMm.

7.7.4 lnana3oH 3HavyeHun/nopor
SENSOR_SIGNAL_TO_NOISE_RATIO B 06nactu usobpaxeHus rnasa gomkeH UMeTb 3HaveHune, 60nb-
wee unu pasHoe 36 ab.

MpumedvaHue — B [4] ycTaHoBneHo, 4To Aonyctumoe 3HaveHne SENSOR_SIGNAL_TO_NOISE_RATIO
LOIMKHO 6bITE Gonblue 36 ab. 3HadeHue 36 4B 6b10 Nony4YeHo Npu AoNYLWEHMH, YTO B OCHOBHOM Ha U3o6paxkeHun npeg-
CTaBfeHbl LWYMbl KBAHTOBAHWSA U YTO UCToNb3yeTcs Tonbko 6 us 8 6utos (6 - 6 46 = 36 AB).

8 3anucb aaHHbIX O KauecTBe nsoopaxeHua POl

8.1 lBouyHOE KOgupoBaHue

IBouyHas 3anucbh 0 KayecTBe usobpaxeHuss POl gomiHa coaepxaTbh 3HAYEHUs1 AaHHbIX B hopmarte,
npeacraeneHHoM B Tabnuue 1.

3HayeHne Kaxkgoro nokasarensa KadecrBa Ha OCHOBE METPUK KavecTBa, onpeaeneHHbix B 6.2, 6.3
n 6.5, ecnu oH paccuuTaH, AOMKHO ObITb 3aKoAUPOBaHO B 5-GalToBOoM Onoke «KauectBo», Kak onpegeneHo
B MICO/M3K 19794-1:2011 n ICO/M3K 29794-1.

MepB.bin 6ant 5-6antoBoro brnoka «Kauecreo» AOMKEH coagepXaTb 3Ha4YEeHUEe nokasarens KkayecTea.

Bropoii 1 TpeTuin 6aiiTbl 40MKHLI coaepaTb uaeHTudukarTop Guometpudeckon opraHusauum ECPOB[,
anropuTm KOTOPOW OblfT UCMONb30BaH AJA BLIMUCIIEHUA NOKa3aTens kayecTtsa. MiaeHtTudukaropom GUoMeTpu-
yeckon opraHusauun ECPOB[, HazHa4yeHHbIM ana MCO/M3K CTK 1/MK 37 «buometpus», apnaetca 257 unu
0x0101; OH JOMMKEH ObITk UCNOMbL30BaH TOMLKO B TOM Cy4ae, €Cnu AN BbIMUCNEHUS 3HAYEHNI CTaHAaPTHbIX
METPUK Ka4yecTBa, ONUcaHHbIX B 6.2, 6.3 1 6.5, npumeHeHna yteepxaeHHaa MCO/M3K CTK 1/1K 37 «Buomert-
pusi» aTanoHHasn peanusawyusi.

YeTBepThIN M NATLIA GaliTbl 4OMMKHLI COAEPXKATb YUCNOBON UAEHTUDUKATOP METPUKU KAYECTBA, KOTOpas
Oblna BblYMCEHA ANS AAHHOTO NpeAcTaBneHua. MaeHTudukatopbl Ansa CTaHAAPTHLIX METPUK KayecTBa n306-
paxeHust POI" npuHumatoT 3HaveHus ot 1 go 15, kak onucaHo B Tabnuue 2.

MaeHtudumkatopoM Guometpuyeckoii opranmsaumm ECPOBJ, HasHaveHHbIM ana UCO/MIK CTK 1K 37
«BruomeTpusi», aensietca 257, u oH 3apeructpuposaH MABU*.

* MexdyHapoOHas accoyuauus buomempuu u udeHmucbukayuu (International Biometrics + Identity Association, IBIA).
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3HadeHue nokasarens kadecrea 255 (0xFF) ykasbiBaeT Ha TO, UTO NOMbITKA pacyeTa nokasarens kade-
CTBa He Obina BbINOMHEHA.

Tabnuya 1— CTpykTypa 3anuck AaHHbIX 0 kKadecTBe usobpaxeHus POl

Ne nHa, onycTumMble
GaliTa Mone ngaﬁT nsHquHmﬂ MpumeyaHne
OnuHa 0 Yucno Grnokos 1 OT 0 no 255 Mone «Yucrno 6nokos «KavecTso» [OMKHO
3anuncu «Ka4vecTBO» cogepxarb 4ncno 5-6aiitoBbix 6nokos «Ka-
YECTBOY.
3HaveHue «Honb» (0) 03HavaeT, 4To OUeHKa
KayecTBa He NpoBoAMNach, COOTBETCTBEH-
Ho, Bnokn «KauectBo» OTCYTCTBYIOT
5-BaiToBbIi 1 [NokasaTenb 1 Ot 0 a0 100, 255 Mone «[lMokasaTtenb kadyecTBa» onpeaenseT-
6nok KayecTBa cA MAOK, sakoguposaHHbIM B Gaittax 4 n 5
«KavecTtBO» Onoka «KauectBo».
(ot 0 no 15) 3HadeHne 255 (OxFF) ykasbiBaeT Ha He-
yAa4Hyto MonbITKYy BEIMUCNEHNSA NoKasaTens
KadecTBa.
B Tabnuue 2 npegctaBneHbl AonycTUMblE
3Ha4YeHUs CTaHAaPTHLIX METPUK KadecTBa
2—3 | VipeHTndpmkatop 2 Ot 0 po 65535; Mone «MPAOK» ponxHO copepxaTb WaeH-
paspaboTyuka 257 (0x0101) | Tuchukatop paspabotynka, anropuTM KOTO-
anroputma LOMXKeH ObITk Uc- | poro ObiN UCNONL30BaH ANSA BbIYMUCNEHUS
OLIEHKM KavecTBa nonb3oBaH, ecnu | nokasatena kKadectsa. WMPAOK ponxeH
(MPAOK) naeHTudukaTop | BuiTe 3apeructpuposaH MABU unu apyrum
anropuTMa OLEHKM | paspelleHHbIM perncTpayuoHHBEIM OpraHoM
kadectBa (MAOK) | B cOOTBETCTBUM C NpoLeaypol perucTpauun
uMmeeT 3HadeHue | no NCO/MBK 19785-2*. 3HaueHUA «HONb»
B AuanasoHe oT | (0) osHavatoT, YTOo paspaboTynk anropuT™ma
1 Ao 14 1 ANS | OUEHKM KadecTBa He ONpeAereH.
pacyeTa 3Hade- | MPAOK WCO/MOK CTK 1MK 37 «Bwo-
HWiA cTaHgapTHbIX | MeTpua» (257 unu 0x0101) pgonxeH 6bITb
METPUK KadecTBa, | MCnorb3oBaH, TOMbLKO €cnu Ans pacdera
onpefeneHHslX B | 3Ha4eHWil cTaHAapTHBIX METPUK Ka4vecTBa,
Tabnuue 2, ucnonk- | ykasaHHbix B 6.2, 6.3 u 6.5, ucnonb3yer-
3yeTca  yTBepX- | ca yrBepxaeHHaa MCO/MOBK CTK 1/MIK 37
fdeHHas UICOMGBK | «BuomMetpusi»  atanoHHass peanusauus.
CTK1/MK 37 «buo- | MAOK cTtanaapTHBIX METPUK KadecTBa onpe-
METPUA» 3TanoH- | aeneHsl B Tabnuvue 2
Has peanusayus
4—5 | MAOK 2 Ot 1 po 65535 MAOK pomxeH 6bITb 3akofupoBaH B ABYX
naeHTudpukatopel | baittax. 3HadeHus «Honb» (0) He gonycka-
ANA CcTaHfjapTHLIX | toTes.
METpUK KadecTBa | [Insa kogMpoBaHUA CTaHAapTHbLIX METPUK
usobpaxxeHus POI™ | kauecTBa ¢ Ucnonb3oBaHMEM METOLOB pac-
NPUHUMAIOT 3Ha4e- | YeTa, onpefdeneHHbix B 6.2, 6.3 unu 6.5,
HWA oT 1 80 15, KaK | fomKHEI UcNonNb3oBaTLCA MAEHTUUKATOPLI
onucaHo B Tabnu- | MeTpUk KayectBa, onpeaeneHHble B Tabnu-
ue 2 ue 2.
CraHpapTHble METPUKM Ka4yecTBa OMUcaHbI
B 6.2, 6.3 n 6.5, a ux MAOK ykasaHbl B Ta-
bnuue 2

* [lesmenbHOCMb 110 IPUCBOGHUIO YHUKaIbHbIX UGBHMUhUKamopoe BUOMemMpPUYECKUM OpaaHU3aLuLsaM, ocyuiecm-
enaowum desmernibHoCmb Ha meppumopuu Poccutickod @edepayuu, u 6uomempuyeckum npodykmam, paspabamai-
eaeMbiM U/unu cepuliHo ebifnycKkaeMbiM U/unu peanusyembiM Ha meppumopuu Pocculickoii @elepauuu, a makxe ee-
OeHue coomeemcmeyrouiux peecmpos ocyujecmensem Hekommepyeckoe napmHepcmeo «Pycckoe 6uomempuyeckoe
obuiecmeon», ohuluanbHo 3apeaucmpuposaHHoe MexdyHapodHol accouyuayueli buomempuu u udeHmucpuxayuu (The
International Biometrics & Identification Association, IBIA) e ka4ecmee eedyujeli opeanusavuu ECOQOB/].
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Tabnuya 2— NaeHTudukaTop METPUKM kavecTsa

FOCT P UICO/MIK 29794-6—2018

Honyctumbin
VnewTu- AvanasoH
cpMKaTOP MeTpvu(a KavyecTBa ,U,I'IM‘I:Ia, HOHYCTMMbIe ana oGecnevenns CCbIJ'IKI/I, onucaHwe U nNpuMeYvYaHuA
METPUKKU GauT 3Ha4YeHuA BBICOKOW
kaqectsa WH(pOpMaTUBHOCTU
1 O606LWeHHbIN 1 Or0po O606LLeHHbIA NoKasaTenb KayecTBa
nokasatens 100, 255 JOIDKeH oTpaxartb npeznonaraemole
KavecTBa 3KCrryarauMoHHbIE XapaKTepUCTUKA
npouecca 6UoMeTpMUECKoro pacnos-
HaBaHus.
Moka3aTens KayectBa AorkeH ObiTb
3aKkogumpoBsaH B ofHom baiite B Buge
Lenoro yucna 6e3 3Haka. JonycTumbl-
MW 3HaYEeHWSIMU SBMAICTCA yucha oT
0 no 100, roe Hanbonbllee 3HavYeHUe
oTpaxaeT boriee BbICOKOE Ka4eCTBO.
Cm. 6.5
2 MonesHasa nnolwaab 1 Ot 0 p0 O1 70 po 100 6.2.1
POI 100, 255
3 KoHTtpact mexagy POl 1 Ot 0 p0 OT15p0 100 6.22
W CKIepoi 100, 255
4 KoHTpacT mexay 1 Ot 0 p0 OT1 30 p0 100 6.2.3
POl n 3padkom 100, 255
5 OKpyrnocTb rpaHubl 1 Ot 0po 6.24
3padka 100, 255
6 McnonbsoBaHue 1 Ot 040 20, OT6 020 6.25
rpagauuii ceporo 255
7 Paguyc POI" 1 Ot0p0 OT1 80 p0 253 6.26
254, 255
8 OTHowWeHWe paguyca 1 Ot0p0 Ot20 8070 627
3padka K paguycy 100, 255
pPOr
9 KoHLEeHTpUYHOCTE 1 Ot 0 po OT1 90 ao 100 6.2.8
POI™ n 3payka 100, 255
10 LocTaTouHOCTb 1 Ot0p0 Ot 80 o 100 6.2.9
OTCTYMNOB 100, 255
11 PeskocTb 1 Ot0p0 Ot 0 a0 100 6.2.10
100, 255
12 [Noabem 1 Ot0p0 6.3.1
ppoHTaneHoro 100, 255
B3rnsA4a
13 AsnmyT 1 Ot 0 po 6.3.2
ppoHTaneHoro 100, 255
B3rNsA4a
14 PasmbITne 1 Ot0p0 6.3.3
nsobpaxeHuns 100, 255
npu ABUXEHUN
15 Homep dnara 1 Or0p03 1 6.2.1.4
Hanu4na aHomanun 3HaueHKne OnucaHune
0 MonbIToK  OBHapYXWUTb
Hanuime WUCKYCCTBEHHBIX
apTedakToB npowseene-
HO He BbINO WK He Kogu-
pyeTcs
1 ApTecbakT oTCyTCTBYET
2 ApTedpakT npucyTcTByeT
3 3aboneBaHune
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8.2 XML-xoaupoBaHue

THEHEHHHHHHEHAHRHSHE Hauano konupoBanus B XML-cxemy #HEHHHEHHEHAHEHEHEHR
<xs:simpleType name="QualityScoreType”>
<xs:restriction base="xs:unsignedByte”>
<xs:maxInclusive value=”1007/>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="RegistryIDType”>
<xs:sequence>
<xs:element name="”Organization” type=“”xs:unsignedShort”/>
<xs:element name="”Identifier” type=“xs:unsignedShort”/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="IrisImageQualityType”>
<xs:sequence>
<xs:element name="”QualityAlgorithm” type="RegistryIDType” />
<xs:element name="OverallQualityScore” type=”QualityScoreType” />
<xs:element name="UsablelrisArea” type=“QualityScoreType” />
<xs:element name=“IrisScleraContrast” type=”QualityScoreType” />
<xs:element name=”IrisPupilContrast” type=“QualityScoreType” />
<xs:element name="”PupilBoundaryCircularity” type="QualityScoreType” />
<xs:element name="GreyScaleUtilisation” type=”QualityScoreType” />
<xs:element name=”IrisSize” type=”QualityScoreType” />
<xs:element name="PupilIrisRatio” type=“QualityScoreType” />
<xs:element name=”IrisPupilConcentricity” type=”QualityScoreType” />
<xs:element name="MarginAdequacy” type=“QualityScoreType” />
<xs:element name=”Sharpness” type=“QualityScoreType” />
<xs:element name=”FrontalGazeElevation” type=”“QualityScoreType” />
<xs:element name=”FrontalGazeAzimuth” type=”“QualityScoreType” />
<xs:element name="MotionBlur” type="“QualityScoreType” />
<xs:element name="Artefact” type=“QualityScoreType” />
</x%sisequence>
</xs:complexType>
HHEHEHAHEHRRAERERRHEAE KoHel konupoBanus B XML-cxeMy #EHHEHEHEHHERHEHEHE

B XML-cxeme onpeferneH crneayowui aneMeHT:
<xs:element name="IrisImageQuality” type=“IrisImageQualityType” />
Mpumep XML-cxeMmbi:

<IrisImageQuality>
<QualityAlgorithm>
<Organization>257</Organization>
<Identifier>3</Identifier>
</QualityAlgorithm>
<QualityScore>87</QualityScore>
<UsableIrisArea>72</UsablelrisArea>
<IrisScleraContrast>45</IrisScleraContrast>
</IrisImageQuality>
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MpunoxeHue A
(o6sa3aTenbHoe)

TecToBble yTBepXOAeHUs Ars NpoBeAieHUA UCNLITAHUA HAa COOTBETCTBUE

A.1 O6wue nonoxeHus

HacTtoAawuin ctaHgapT onpenenseT TEPMUHBI U METOALI KONMMYECTBEHHOW OLEHKU KadecTBa u3obpaxenuid POl u
BO3MOXHOCTM UX WUCNONb30BaHMA AN1A NPUHATUSA pelleHUiA o BUOMETPMYECKOM COBNaAeHUN C BLICOKOW CTEMEHbIo JOCTO-
BEPHOCTM.

Llenb HacTosiLero craHaapTa He MOXET GblTb B MONHOW Mepe AOCTUrHyTa, Noka GuoMeTpudeckme NpoaykTel He
MPOAAYT UCNBITAHUA Ha COOTBETCTBUE TpeboBaHUAM HacTosiLero ctaHaapTa. CooTBETCTBUE peanusaumii TpeboBaHUAM
CTaHfapTa ABnseTcA HeobxoAUMbBIM yCNoBUEM ANSA AOCTUXKEHUS COBMECTUMOCTU MEXAY peanusauusimu, noatomy cylle-
CTBYET HEOOXO4WMOCTb B CTaHAAPTU3MPOBAHHON METOAOMOMMU UCTIBITAHUA Ha COOTBETCTBUE, TECTOBBIX YTBEPXASHUSAX U
MeTofMKaX UCMbITaHW MPUMEHNUTENBHO K KOHKPETHLIM BMOMETPUHECKMM MOAANBHOCTSAM, KOTOPbI€ PacCMOTPEHbLI B HACTO-
ALEeM cTaHAapTe. TeCTOBLIMU YTBEPXAEHUAMU NPOBEPAIOT BONbLUMHCTBO TpeboBaHUIA, YCTaHOBNEHHbIX B NPAKTUYECKON
YacTy HacTosALLero cTaHgapTa (NpoBepstoT Hanbonee BaXHbIE XapakTepUCTUKK), TakuM 06pa3om, COOTBETCTBUE pe3ynbTa-
TOB, MOMYyYEHHLIX C MOMOLLIO TECTOBLIX NOCMNEAOBATENBHOCTEN AN MPOBEAEHNUA UCNILITAHUIA HA COOTBETCTBUE, OTpaxaeT
cTeneHb COOTBETCTBUSA peanusauunii TpeboBaHWAM HaCTOSILLEro CTaHAapTa K 3anucsiM AaHHBIX O KayecTBe U3o6paxeHuns
POT. Bce 370 SBNAETCA CTUMYNUPYOWUM hakTopoM pa3paboTku JaHHOW METOA 00N UCMIBITAHUA Ha COOTBETCTBUE.

HacTtosillee npunoxeHue npegHasHavyeHoO ANSA ONpeferneHus sreMeHTOB METOAONOMNMN UCTIbITaHUA Ha COOTBET-
CTBUWe, TECTOBLIX YTBEPXKAEHWA U METOAUK UCNBITAHWIA B COOTBETCTBUN C HACTOSILLIMM CTaHAapTOM.
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Mpunoxexnue B
(cnpaBouHoe)

KauyecTBO nsobpaxenusa POl

B.1 O6Lwme nonoxeHus

B NCO/M3K 29794-1 kavecTBO onpefeneHo Kak NpefuKTop aKkennyaTaLMoHHBIX XapakTepUCTUK, TaKUX Kak BEpOAT-
HOCTb MOMyYeHUs1 KOPPEKTHOro peLLeHUa O coBnageHuu. Mpn aToM paccMmaTpuBatoTCs TPU KOMMOHEHTa KavecTBa, Takue
KaK Ka4eCTBO UCTOYHUKA, TOYHOCTb U MHPOPMaTUBHOCTE. MpUMEpoM HU3KOro KavecTsa UcTodHuka POI™ sensaetcs bneda-
ponTo3 (onyLeHue Beka), a NPUMEPOM HU3KON TOMHOCTU 3obpaxeHns POl siBnseTcs Bbicokas cTeneHb CxaTua n3obpa-
xenua POT JTioboe yxyaLleHne Ka4yecTBa UCTOMHUKE U TOYHOCTU NPUBOAUT K HU3KON MHOPMATUBHOCTY, YTO CBA3AHO
¢ oLunBKoi BruomeTpuyecKkoro pacrnosHaBaHus. JpyruM BaxHbIM KOMMNOHEHTOM KadecTBa POI™ SBNSiETCS Ka4eCTBO CheMKM
(nnn oToBpaxeHus), KOTOPOE YUUTLIBAET XapaKTepUcTUKK GuoMeTpudeckoro ckadepa POl (HanpumMep, ANWHY BOMHbI UC-
TOYHUKA cBeTa, apTedaKkThl, CBA3aHHbIE ¢ ApaiiBepaMu YCTPOACTB U TaK Jaree) U okpyKatoLel cpefbl, B KOTOPOWA NpPous-
BOAAT Nosfy4eHne n3obpaxeHns (Hanpumep, paccTosHue mexay cybbekTom coopa BUOMETPUYECKUX aHHbBIX U KaMepOoi).

BhlpaxeHue ka4ecTBa oTpaxaeT npeanonaraeMblil NONOXUTENBHBIA UKW OTpULATENBHBIA BKNag oThenbHoro 6uo-
MeTpudeckoro obpasua B 0600LUEHHbIE 3KCMyaTaLUOHHbIe XapakTepucTukn GuomMeTpudeckoil cuctembl. Jns KOHTPO-
N9 3KCnnyaTaLWOoHHbIX XapaKTepUCTUK pa3paboTynKy anropuTMoB CreayeT co3faTh nokasaTenu KadecTea, ¢ MOoMOLLb
KOTOPLIX MOXHO MOAENNPOBaThL U3BECTHLIE PEXUMbI OTKa3a UM M3MEHATb YyBCTBUTENBHOCTL anroputMa cermeHTauun
POTr, komnapatopa POl unu rpynnel KoMnapatopos. B AanbHeAWeM ANA AOCTUXKEHNSA HEKOTOPOIA cTeneHn oBLHOCTH no-
Ka3aTenb Ka4yecTBa JofmxeH ObiTb OCHOBaH Ha Habope YyBCTBUTENBHOCTEH, kKoTopkle GbinM 6bl 06LLMMKM ANa anropUTMma
cermeHTauumn POl KomnapaTopa Ui rpynnel KoMnapatopos. B To BpeMs KaK yxXyALLeHWe KayecTBa UCTOYHMKA UMW Tou-
HocTn n3obpaxerus POI™ BnuseT Ha MHdopmaTBHOCTE POl cteneHb Ux BAUSAHUA Ha uHgopMatusHocTb POI™ (1, crie-
foBaTernbHO, Ha OLUIMGKY pacno3HaBaHWs) 3aBUCUT OT ycnexa METOAOB YNYYLEHNs1 N30DpaXeHns, KOTopble MPUMEHSIOT
LNA yCcTpaHeHUs (U yMeHbLUEHUA) AedeKTa Unu 4yBCTBUTENBHOCTU KOMNapaTopa K yxyaLueHuto. Hanpumep, BHeoceBoOM
B3N MOXET ObITb CKOPPEKTUPOBAH NMyTeM OLEHKW ABYX YrNOB B3rNAAa OTHOCUTENLHO Kamepbl U NPUMEHeHUS addbUHHO-
ro npeobpasoBaHus, npegnonaras, 4to POI™ AaBnaeTcA NNockol (XoTA Ha caMoM Aerflie OHa UMeEeT KpUBU3HY) U poroBuLia He
uckaxaet nsobpaxeHue POI™ npu BHeoceBoM B3rnage. Jlio6oe 3 sTux npegnonoxeHni unu oba npeanonoxeHUs MoryT
ObITb HeBepHbIMU [1], [2]. TeM He MeHee To, Kak 3KCMnyaTaLWMOHHbIe XapaKTEPUCTUKN YXYA LLIaKoTCs M3-3a BHEOCEBOIO yrTa,
3aBUCUT OT BO3MOXXHOCTE MeToAa ynyulleHUs n3obpaxeHus ¢pukcuposatb B3rNsA,.

Knaccudukaumsa koBapuaT cBsizaHa:

1) ¢ NpoekTUpoBaHMEM U BHeapeHneM Buometpudeckoro ckanepa POl 1 ycrioBuid BHeLLHeR cpeabl (B.2);

2) dhakTopamm, cneyudryeckuMm Ans KOHKpeTHoro cybbekTa c6opa BUOMeTpUYeCKUX AaHHBLIX UM NOABEPXKEHHbI-
MU BNUAHUIO/KOHTPONUPYEMBIMU CyOLeKTOM cbopa BuoMeTpudecknx aaHHelx (B.3).

B.2 KoBapuarbl nonyuyeHus usobpaxenus POl

B.2.1 O6wwue nonoxeHun

HacToawwmid pasgen gonornHset 6.2 n pasgen 7, npeAocTaBnsAs CnpaBoYHylo MHgopmaLmio.

B.2.2 ledpbokycupoBka

HedokycnpoBka formkHa 6bITb MUHUMU3MpOBaHa NyTeM NoMeleHUs cybbekTa cbopa BMoMeTpuyeckux AaHHbIX
Ha rmy6uHy peskocTn kamepbl. [ledoKycMpoBka yMeHbLIAET Pe3KOCTb U KOHTPACTHOCTb M30bpaxeHus. HepeskocTb npu
fedoKycupoBke obbiMHO nposiBnsieTcs, korga POl cy6bekTa (nnockocTb 06bekTa) HaxoauTea 3a npeaernamm rmyouHsl
pe3kocTu Kamepsbl. [ledokycupoBka KonuyecteeHHo onpegensetca SHARPNESS (cm. 6.2.10).

MpumeyaHmnsa

1 JInbo cybrekT cbopa BMOMETPUYECKUX JaHHLIX MOXHO pacnonoXuTe Tak, Ytobel POI™ Haxogunack Ha rmybuHe
pe3KocTh kamephl, B0 Kamepy MOXHO OTperynupoBaTh Tak, YTobbl OHa COOTBETCTBOBANA NOMOXEHUIO cybbekTa.

2 MybwnHa pe3KocTn 3aBUCUT OT pazMepa anepTypbl ONTUYECKOoW CUCTEMBI (Y4eM MeHbLUe anepTypa, TeM bonblue
rny6uHa peskocTu).

B.2.3 MNnoTHoCTb pacnpeneneHuna rpagauunii ceporo

PYHKUMU 1 KOHCTPYKLMSA BuomeTpudeckoro ckaHepa POl HamnpaBreHbl Ha nonyyYeHue nogxoasiyero naobpaxeHus
PO, KoTopoe AOMKHO MUMETH JWHaMUYeCKUii ananas3oH 256 ypoBHeit ceporo, a 3Ha4eHUe UHTEHCUBHOCTU AOMKHO 3a-
HWMaTb Kak MUHUMYM 8 GuToB. OTa BennuMHa AOMXHa BbiTb BbluMcreHa nocrne obHapyXeHus W yganeHusa GnvkoB Ha
nsobpaxeHun. Cm. 6.2.5.

MpumeyvyaHue — [lpn aHanuse HekagpUPOBaHHOTO U30GPaXKeHUs (HeobpaGoTaHHoro U3oBpaxeHUs ¢ kame-
pbl), KaAPUPOBAHHOMO N30BPaXeHUA UMK KalpPUPOBaHHOTO U30GPpaXeH!st CO CKPLITON oBGnacTeio MOryT BbiTb pasnuyus.

B.2.4 PasMmbITue nso6paxeHns npu ABMKEHUN
XapakTepucTuku Guometpuydeckoro ckaHepa PO, KoTopble KOHTPONUPYIOT pa3MbiTUE U30BpaXKEHNs NPU ABUXKEHWUN
(Hanpumep, BLIAEPXKKY U TaK Aanee), 4OMKHbI BbITb CNOCOBHEI MUHUMU3UPOBaTE Pa3MblTUEe U30BPaKeHNS NPU ABUXEHUN
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[0 YPOBHSI, KOTOPLI/ He Bbl3bIBAET 3HAUYUTENBHOTO YXYALUEHUS NoKasaTernei oWNMGKW AN CKOHCTPYMPOBaHHOMN KOHUry-
pauuu, Takoi Kak CTaloHapHas yCTaHOBKa UK pyyHasi.

Pa3MbiTue U306paXeHUs Npu ABUXKEHUN BhbI3bIBAET UCKaXEHWe U300paXeHWs WU KONUYeCTBEHHO onpeaensercs
MOTION_BLUR (6.3.3).

MpuMevyaHne — PasmbiTue N306paxkeHUs NMpU ABWKEHUM BO3HUKAET U3-3a TOrO, 4TO nepemelyaetca nuéo
PO (HanpumMep, ABUXeHWe cybbekTa cbopa GUOMeTpUYECcKUX faHHbIX UK rnasa cybbekTta), nnbo GuomeTpudeckuin cka-
Hep POl (Hampumep, ecnu OH COAEPXUT aKTUBHbIE OTCneXuBalolwue ycTpoictea). Pasmbitue usobpaxeHus npu asu-
XeHun Bornee BepoATHO, ecnu cybbekT cbopa BuoMeTpuyeckux AaHHbIX (UK ero rnas) nepemMelwaeTcs B HanpaBneHun,
OpPTOroHalbHOM K ONTUYECKON ocn KaMmepbl, a He Npu ABWXXeHUn obbekTa no HanpaBneHUIo K Kamepe.

B.2.5 Okknio3ua us-3a 6nukos

BromeTpuyeckunii ckaHep POI™ gormkeH KOHTponupoBaTk Ha U3obpaxeHun 6nnku oT yCTaHOBNEHHBIX WCTOYHUKOB
cBeTa, YToObl MUHUMU3UPOBATL UX HaMoXeHWe Ha obrnacTu nsobpaxeHus, cogepxaiime TkaHu POIT Okknosna Kkonude-
cTBeHHO onpegensetca USABLE_IRIS_AREA (6.2.1).

MpumevaHuna

1 Mpanuya mexay POl 1 3padkom MOXET 6biTb NnepekpbiTa BriMkaMu OT UCTOMHUKOB CBETa. OTWU OKKIO3UU MOryT
YMEHBLWMTb TOYHOCTb CErMeHTaLUuKU BHyTPeHHel rpaHuupl POl Hetounoctu B cermenTauun POl 1 3padka MoryT yBenu-
YWUTb OLIMBKY pacrno3HaBaHuS.

2 OKKNto3nst MOXeT GbiTb Bbi3BaHa BrMkamu OT YyCTAHOBMEHHBIX UCTOYHUKOB CBETA, BHELWHWX UCTOYHUKOB CBETA U
GnMKoB OT O4KOB UK Hoca cybbekTa cbopa BuomeTpuyeckux AaHHbIX. Bekn n pecHuubl (xapakTepucTukn cybrekra cbopa
BGUoMeTpUuYeckunx JaHHblX) MoryT nepekpbiBath POl (B.3.7). USABLE_IRIS_AREA oTpaxaeT OKKNio3uio, BbI3BaHHYIO BCEM
BblLLeNepEeYNCIEHHBIM.

B.2.6 WWym pnaruuka

YyBCTBUTENBEHOCTL KaMepbl NPeACTaBnAeT cob60il MUHUMAarbLHO pa3NUMUYMMBIA CUrHarn, KOTOpbIA MOXET BbiTb 06Hapy-
KEeH. quCTBI/ITEJ'IbHOCTb KaMepbl Bceraa orpaHuyYeHa WyMmom Aaryuka, Hanpumep LWyMmom npu nony4eHuu VI306pa)KeHVIF|,
POTOHHBIM LUYMOM, BUTLIMU NUKCENsIMK N apTedakTamu, CBA3aHHLIMU C ApaiiBepaMn bruoMeTpuyeckoro ckaHepa POl

LUyM AaT4nKa JoKeH ouyeHuBaTbea NyTeM nonyyeHusn I/I306pa)K9HVIF| oAgHOpoAHOro TecT-06bekTa unu UHTEerpupytro-
el ccepbl, koTopble o6ecneynBaloT paBHOMEPHYI0 UHTEHCUBHOCTb U300paXeHUs.

MpuMevyaHne — HepaBHOMepHOCTb B 0bnacTn aHanmsnpyemoro naobpaxeHnusi Gyaer npuUBoOANTL K 3aHNKEH-
HOW OLleHKe OTHOLUEHUS curHan/lwym.

B.3 KoBapuatbl POl cy6bekTa

B.3.1 O6LwwuMe nonoxeHus

HacToswmid pasgen xapakrepusyeTt KoBapuaTbl cybbekTa cbopa GromeTpuyeckux AaHHbIX (Xxapakrep Unu noeege-
HWe), KOTopble BIUSAIOT Ha MHEOPMATUBHOCTL n3obpaxeHua POI™ ana GUOMETPUHECKOro CpaBHEHUS.

B.3.2 LiBeT rnas

Mony4enune usobpaxeHna POl He [OMKHO 3aBUCETL OT LiBeTa rnas. OaHako 3HaveHne KoHTpacta Mexay POl n
CKIepoilt MoxeT BblTb MeHbLUe ANS a3 co CBETNOoW (Hanpumep, rony6oi, 3eneHol, cBeTno-kopuiHeBoid) POl 3Toro
CHWKEHWUA KOHTpacTa MOXHO usbexatb, No KpaiHei Mepe 4acTUYHO, 3a CHET UCMONbL30BaHWUA UCTOYHMKA cBeTa Gonee
KOPOTKMX ANWH BOMH B AuanasoHe ot 700 go 900 HM (7.2).

MpumevyaHue — XOTA CUUTAETCS, YTO UCTMONB3OBAHNE MOHOXPOMHOW KaMephl ¢ 8-BUTHBIM paspelleHneM no
YPOBHSIM ceporo obecneymBaeT JoCTaTOMHO MHGOPMaLUU 4NS yenewwHoro GUOMETPUYECcKOro pacno3HaBaHus, LIBETHOe
usoBpaxeHne MOXET NPeAOCTaBUTE AOMOMHUTENBHYIO UHGOPMaLIO.

B.3.3 OUKM M KOHTaKTHbIE JIMH3bI

MN3BECTHO, UTO OYKM MOFYT HeraTWBHO BRUSATE Ha Ka4yecTBO MOMyYeHHbIX M3o6paxeHuit POT. Mo BO3MOXHOCTU Uc-
TOYHUKK CBE€Ta CUCTEMbI MONyYeHus I/I306pa)KeHI/1I7I AONXKHbI pacnonaratbCAa Takum 06p830M, 4TOBbI BonblUas YacTb OYKOB
He AaBarna 6nukos Ha POl MHorga Bo3MOXHO NONpocuTb cybbekTa coopa BUOMETPUHECKUX AaHHEIX CHATE OYKM.

|_|pI/I Hann4nn Henpo3padHbIX UBETHBIX KOHTAKTHBIX JTMH3 UK XXECTKUX KOHTaKTHbIX JTMH3 OHU OOIMKHbI BbITb BbISIBIEHbI.

MpuMevyaHusa

1 Hann4uue 04KOB MOXET Bbl3bIBaTb GMMKM.

2 lMporpammHoe obecnedeHne MOXET 0OHapYXUTb FpaHULly TOMbKO XKECTKUX KOHTaKTHbLIX SIMH3, HO HEe MSITKUX KOH-
TaKTHbIX JINH3.

3 MNpK HanU4YUM Henpo3pavHbIX UBETHLIX KOHTAKTHBIX JIMH3 OHU AOMXHLI ObITh BhISBNEHbI [9].

4 YeCTKMe KOHTaKTHbIe NINH3bI OMKHbI ObITh LIEHTPUPOBaHbI NPU BO3MOXHOCTU, UTO MOXET noTpeboBaTh Heckonb-
KMX MOMBITOK NMoMyyYeHWs n3obpaxeHus.

B.3.4 BHyTpeHHUII noKka3aTtenb KOHTpacTa Mexay POl u 3paukom
Ota koBapwuarta onpegensetcs IRIS_PUPIL_CONTRAST (6.2.3). bonee Bbicokoe 3Ha4eHuUe KoHTpacTa Mexgy PO
U 3padkoM (BHYTPEHHEro Unu BHeLHero) obecnednBaeT Gonee TOMHYHO CerMeHTaLuHo.
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MpumevyaHuns

1 BHyTpeHHWii nokasaTtenb koHTpacTa mexay POl u 3padkoMm BapbupyeTcs AnsA pasnuuHblx POl Ha koHTpacT
mexay POl 1 3pavkoM Ha n3obpaxeHun BNUSAIOT Kak BHYTPEHHUI NoKasaTernb KOHTpacTa, Tak U BHELLUHWE YCNOBUS, Takne
KakK AfIHa BOIMHbI UCTOYHWKA CBETa U APYIUe XapaKTePUCTUKKU ycTpoiicTBa cbopa BMOMETPpUYECKUX AaHHBIX.

2 HekoTopble MeauULMHCKWe 3aboneBaHns, Takne Kak KaTapakTta, Uy Hanuyue MHTPaoKymnsApHbLIX IMH3 MOTYT BNUATL
Ha 3HayeHue KoHTpacTa Mexay POl u 3pavkom.

B.3.5 BHyTpeHHuUIA NoKa3aTenb KOHTpacTa mexay POl u cknepou
Ota koeapuarta onpegensietca IRIS_SCLERA_CONTRAST (6.2.2). bonee Bricokoe 3HaveHune IRIS_SCLERA_
CONTRAST obecneunBaeT TOUHYIO CerMeHTaLuto.

MpuMeyaHusa

1 BHyTpeHHWii nokasartenb koHTpacTa mexay POl u cknepoit Bapbupyerca Ansa pasnuuHbix POIL Ha koHTpacT
mexay POl u cknepoil Ha M30bpaxeHUW BNUSAKOT Kak BHYTPEHHWI NoKasaTenb KOHTpacTa, Tak U BHELLHWUIA MoKasaTenb
KOHTpacTa (XapakTepucTuka buomMeTpuyeckoro ckaHepa POIN).

2 HekoTopble MeiMLMHCK1e 3aboneBaHus], Takue Kak anbGuHW3M, SBMSAIOTCA NPUYUHON HU3KOTO 3HA4YEHUS BHYTPEH-
Hero nokasarerns KoHTpacta mexay POl u cknepoii.

B.3.6 ®opma POl u 3pauka

POI" yenoBeka npepcTaBnser coboii KoNbLO ¢ BHYTPEHHEN W BHELUHEA rpaHuLaMm, KOTopoe npu poHTanbHOM
B3rnsage npeacrasnsaeTcs 6onee nnu MeHee okpyrnoi ¢gpopmel. MccnefoBaHus nokasanu, YTo BHYTPEHHAS U BHELUHAA rpa-
HULBI pEAKO MMeloT NpaBuibHY0 hopMy OKPYXKHOCTU. Kpome Toro, hopma STUX rpaHuL, usMeHsieTcs, Koraa yron o63opa
cMeLlaeTca oT PPOHTANbHOIO.

OTKIMOHeHWe OT OKpYrIocTU rpaHuLbl Mexay POl u cknepoit unu rpanHuubl mexay POl U 3paykoM MOXET NOBAUATL
Ha TOYHOCTb cermeHTaLun. OTta koBapuata ornpegensaetca PUPIL_BOUNDARY_CIRCULARITY (6.2.4).

NMpumevyaHne — HekoTopble MegULMHCKMe 3a60MeBaHUs CBS3aHbl C CUITbHLIM OTKIOHEeHUeM hopMbl 3padka
OT OKPYITIOCTH.

B.3.7 OkKknio3us u3-3a pecHul/BeK
[nsa AocTUXKEHMS oNTMMarnbHOro Kadectsa M3obpaxeHusi POl OKKIo3usi, Bel3BaHHasi pecHULLaMWU U BeKaMu, AONX-
Ha 6bITb CBefleHa K MMHUMYMY. 3Ta KoBapuara oLleHuBaetcs konudectBeHHo USABLE_IRIS_AREA (6.2.1).

MpumeyvaHus

1 BeKu 4acTo 3aKpbIBAlOT BEPXHIO U HIWKHIOW YacTb POl PecHuupbl MOryT 3akpbiBaTb YacTb POl unu spauyka.
OTW OKKIIO3UK He TOMbKO YMeHbLUAoT BuauMyto Yactb POl (W, cnegoBaTenbHO, KONMYMECTBO JOCTYMNHON ANS CpaBHEHUS
UHGOpMaLMK), HO TakKe MOrYT CHUXaTb TOYHOCTb OnpefeneHun BHYTPEHHeN n BHewHew rpanuy POl HeToyHocTu B
onpefeneHnn u MapkupoBKe BHYTPEeHHeN U BHelHel rpanuy, POl yBennumealot owmbKy pacnosHaBaHUs.

2 OKKIHO3USA U3-3a PECHUL, U BEK MOXET ObiTb Bbl3BaHa NOBEASHYECKUM paKTOPOM, TaKUM KaKk MOpraHue Unu Koco-
rnasve, Unu oHa MoxeT ObITb YacTbIO XapakTepa cybbekTa c6opa GUOMETPUHECKUX AaHHBIX U3-3a FEHETUYECKUX haKTo-
poB UK MeAULMHCKUX 3aboneBaHuid, Taknx kak onyLleHne Beka.

B.3.8 BHeoceBas opueHTaumMa — BpaLieHne ronosbl

CyGbekT cbopa GMOMETPUYECKUX AaHHBLIX AOMKEH CMOTPETb NPSMO B kaMepy Ge3 BpalleHMs ronosbl (NOBOpPOT
ronoBbl, HAKMOH FOfoBLI UMW OTKAOHEHWE FONOBLI NOA HYNEBLIM YIMOM) ANSA Haunydwero kadyectsa usobpaxenusa POl n
MWUHUManbHOW okkntoaun POT.

MpuMevyaHne — BOMBWMWHCTBO anNfOpUTMOB pacnosHaBaHua POl UMeIOT BO3MOXHOCTb KOppPEKTUpOBaTh A0-
NyCTUMYH CTEeNeHb NOBOPOTa rofioBbl.

B.3.9 BHeoceBasa opueHTaumMa — HanpasBneHue B3rnaaa

CyGbekT cGopa GUOMETPUHECKUX AaHHBIX AOSMKEH CMOTPETL NPAMO B KaMepy ANS NONyYEHUS Haumnydllero Kave-
cTBa usobpaxeHus POT.

OTa KoBapwaTa onpefenseTca KonuvectBeHHo ¢ noMouwbio FRONTAL_GAZE-ELEVATION (6.3.1) 1 FRONTAL_
GAZEAZIMUTH (6.3.2).

MpumevaHuns

1 CoBpeMeHHble BroMeTpudeckne ckaHepbl POl TpebytoT, 4Tobbl cybbekT cbopa BuomeTpuiecknx AaHHbIX CMO-
Tpen B kaMepy Tak, YToGbl ero onTu4eckas ocb U ONTUYecKas OCb kaMepbl GbinKu BLIPOBHEHLI. OTKIMOHEHMe OT 3TOro Bbl-
paBHWBaHWS YBEMMYUT BEPOSTHOCTb HECOBNAJEHUSA.

2 HekoTopble MeauLnHckue 3abonesBaHus, Takue Kak KOCornasue U «NeHuBbli rasy», MOryT 3aTpyAHUTb UK 1c-
KIOYNTb BO3MOXHOCTL CyGbekTy c6opa BUOMETPUYECKUX faHHBIX CMOTPETL HE NOA YINOM, AaXe eCrii OH CMOTPUT NpSMO
B Kamepy 34,0pOBbIM IMa3oM.

3 BHeoceBble N306paXeHnss MoryT GbiTb ckoppekTUupoBaHsl [1], [2].

B.3.10 PacluMpeHHbIi 3pavyok
YpeamepHO pacLLUMpeHHBbI 3paqok MOXET NOBMUATL Ha KadecTBo GuomeTpudeckoro obpasua. Kpome Toro, HeecTe-
CTBEHHO CYXXEHHbI 3padvok MOXET CTaTb NPUYUHON OWWGKK Npu onpeaeneHun rpaHulbl mexay POl u 3padkom. Paguyc
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3padka U3MepsieTcsa Kak paguyc oKPYXHOCTH, annpoKkcumupytoLleid hopMy 3padka. B crnyyae ecni 3paqok 4eACTBUTENBHO
umeet chopmy okpyxHocTW, DC (HyneBoii uneH Cy) B pasnoxeHuu rpaHnLisl spadqka B psig Pypoe (6.2.4.3) AaeT sHadeHVe
paauyca 3padka.

MpumevyaHus

1 B NICO/MBK 19794-6:2011 onpepeneHo TpeboBaHUe K 3Ha4YEHUIO paguyca 3padka 3,5 MM unu MeHee. 3TO 3Ha-
YeHue, kak NpaBuo, CHUMTAETCA BEPXHAM NpeAerioM HopMarbHOro pa3Mepa 3padka, XoT 3a CHeT BBEA€HUA npenaparos,
pacLumMpsioLWMX 3padok, OH MOXeT UMeTb BonbLunii paguyc.

2 CunbHO pacliMpeHHble 3payku MpuBeAYT K OONbLUMM 3HaYeHWAM OTHOLLEeHMst obnacTu 3padka K obrnactn POI.
Mpeanonaraercs, YTo METOALI HOPMUPOBAHUSA, HAaNPUMEp UCNOoSb3yeMble BO BpeMsi NPEACTaBNEHUS B NONAPHOI cucteme
KOOPAWHAT, KOTOPbIE MbITAKTCA YHUTEIBATL U KOPPEKTUPOBATh U3MEHEHUA B CTEMEHW pacLUMPEHNA 3padka, MOryT 6biTb
HETOYHLIMU M3-3a HETOMHOCTM MOAENMN «PEe3UHOBOro NMCTay, KoTopas NpeanonaraeT coxpaHeHue GUoMeTpu4ecknx npu-
3HakoB POl HecMOTps Ha cXaTue B pagnansHOM HamnpaeneHUW Win yMeHbLUeHWs yncna adeKTUBHBLIX nukcenen B
pagvansHoOM HamnpaBneHUn No Mepe paclumpeHus 3padka. CriefoBaTenbHO, BOSMOXHOCTL CPaBHWUTL ABa U306paxeHns
POI MoxeT BbITb OTpaxeHa Ka4eCTBEHHBIM KOadduLMeHTOM, CBA3LIBaOLWMM ABa U306paxkeHnsa Takum o06pasom, 4To 4Ba
n306paxeHns ¢ 04MHaKOBOW CTEMNEHbLIO paclUMpPeHUs 3payka OyayT UMeTb MakcMManbHoe KadecTBO 4718 3Toro Koaddu-
UueHTta. Cm. 6.4.2.

3 Bo BpeMs GUOMETPUHECKO perncTpaLmm MOXHO NonbITaTbCH ONPeLenuTb Hanbonee NOgXOASALLYH TOYKY, B KOTO-
poii 3apavok cyGrekTa cbopa GUOMETPUHECKUX AaHHBLIX MOXET NPUCMOCOBUTLECH K onpeserieHHOMY Auana3oHy OCBeLLeH-
HOCTU, KOTOPLIA MOXET BbITb MOBTOPEH Kak MOXHO TOYHEee BO BpeMsi npoLecca 6UoMeTpuYeckoin BepudukaLnn/maeHTmn-
ukaLum [8].
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Mpunoxexnue JA
(cnpaBouHoe)

CBeieHUSA 0 COOTBETCTBUM CCbITOYHbIX MeXAYHAapPOAHbLIX CTAaHAAPTOB HALUMUOHANIbHbIM
U MeXrocynapCtBeHHOMy CctaHgapTam

Tabnwuya OA1

OBo3Ha4eHNe CCbITOYHOro CTteneHb O003HaYyeHNe N HaUMeHoBaHWe COOTBETCTBYHLLEro HaUuMoHarbHOro,
MeXAyHapo4Horo ctaHgaprta COOTBETCTBUA MeXrocyaapCTBeHHOro ctaHgapTa

NCO/M3K 19794-1:2011 IDT MOCT ISO/IEC 19794-1—2015 «WHbOpMaLNOHHBIE TEXHOMOo-
run. buomeTpusa. Gopmatbl obMeHa BUOMETPUYECKUMU AAHHBIMU.
YacTb 1. CTpyKTypa»

NCO/M3K 19794-6:2011 IDT MOCT P UCO/M3K 19794-6—2014 «MHDOpMaLUOHHBIE TEXHOMO-
rvn. Buomerpus. Gopmatbl obMmeHa BUOMETPUHECKUMU AAHHBIMU.
YacTb 6. [JaHHble n3obpaxeHusa pagyXHoi obornoyku rmasay

NCO/M3K 29794-1 IDT OCT P MCO/M3K 29794-1—2018 «NHDopMaLMOHHBIE TEXHOMOMUK.
KauectBO GuomMeTpuyeckoro obpasua. Yacts 1. CTpykTypa»

MpumedaHne —
COOTBETCTBWSA CTaHAapTOB:

B HaCTOHLLleVI Ta6n|/|qe ncnonbL3oBaHoO crnefykuiee ycnoBHoe 0003HaueHne cTeneHu

- IDT — ngeHTU4YHLIe cTaHgapThl.
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