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MpeaucnoBne

1 NOATrOTOBJ/IEH deaepasibHbIM rOCYAapPCTBEHHbIM BGHOAXETHbLIM yUupexaeHnem «POCCUNCKUA MHCTU-
TYT cTaHgaptmsauyum» (®PrbY «UHCTUTYT cTaHgapTmMsauum») n Hekommepyecknm napTHEPCTBOM «Pycckoe
06L1ecTBO COLENCTBMA Pa3BUTUIO BUOMETPUYECKUX TEXHOJIOTUIA, CUCTEM U KOMMYHUKauuin» (Hekommepue-
CKOe napTHepcTBO «Pycckoe 6uomeTpuyeckoe 06LECTBO») HA OCHOBE COOGCTBEHHOIO NepeBoja Ha PYCCKMiA
A3bIK aHIN0SA3bIYHON Bepcun cTaHJapTa, Yka3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komuTeTom no ctaHgaptusaumn TK 098 «buomeTpus 1 GUOMOHUTOPUHT»

3 YTBEPXAEH W BBEAEH B ,£l,EI7ICTBI/IE MNpuka3om PepnepanbHOro areHTCcTBa No TEXHUYECKOMY
perynnposaHuio u metposiorum ot 27 aHBapsa 2026 r. Ne 45-cT

4 HacTtoawmii ctaHaapT aBAseTcsa MoANULMPOBAHHbIM MO OTHOLIEHUIO K MeXAyHapoAHOMY CcTaHaapTy
NCO/M3K 29794-4:2024 «WHhopMaLOHHbIE TexHonorni. KavyectBo 6uomeTpuyeckoro obpasua. YacTb 4.
[aHHble nzobpaxeHns otnevyaTka nanbua» (ISO/IEC 29794-4:2024 «Information technology — Biometric
sample quality — Part 4: Finger image data», MOD) nyTem M3MeHeHUs OTAE/bHbIX ddpa3 (C/0B, CCbI/IOK),
KOTOpble BblAe/IeHbl B TEKCTE KYPCMBOM, a Takke MyTeM U3MEHEHMUA ero CTPYKTYpbl 4715 NPUBEAEHUA B COOT-
BETCTBME C NpaBusiamn, yctaHosneHHbiMn B TOCT 1.5 (nogpasgena 4.2 n 4.3).

BHeceHMe yka3aHHbIX TEXHWYECKUX OTK/IOHEHWI Hanpas/ieHO Ha y4yeT O0COO6eHHOCTel HauMoHanbHOM
cTaHgapTusaunn.

HanmeHoBaHVe HacToswero craHgapra U3MEeHEeHO OTHOCUTE/IbHO HaMMeHOBaHUA ykaszaHHOro Mexay-
HapoAHOro ctaHgapTa ansa npusegeHusa B cooteetcTemne ¢ NOCT P 1.5—2012 (nyHKT 3.5).

CBefieHNss 0 COOTBETCTBUMN CCbIJIOYHbIX HALMOHA/IbHBIX U MEXIocy4apCTBEHHbIX CTaHAAPTOB MeXayHa-
poAHbIM CTaHAapTam, UCNO/Ib30BaHHbIM B KA4eCTBEe CCbIIOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHaap-
Te, nNpuBefeHsl B npunoxexHuun OA.

CpaBHeHUWe CTPYKTYpbl HacTosLWero ctaHjapra co CTPYKTYPOW yKa3aHHOIo MexayHapoAHOro ctaHjapra
npuBeLEeHO B AOMNOJSIHATENILHOM npunoxeHun b

5 BBEJEH BIEPBbIE

MpaBuna npMMeHeHNsa HaCTOoALLEero cTaHfapTa YCTaHOB/EeHbl B cTaTbhe 26 defepasibHOro 3akoHa
0T 29 umioHa 2015 r. Ne 162-93 «O cTaHgapTu3auun B Poccuiickon d®epgepauun». MHdopmaymsa o6 ns-
MEHEHMAX K HAaCcCTosLLeMy cTaHaapTy Ny6ankyeTCs B eXerofHoM (No COCTOSHMIO Ha 18HBapsa TeKyLlero
roga) MHopmaLnoHHOM yKasaTene «HaunoHa/lbHble CTaHAapThl», a ouLnanbHbli TEKCT U3MEHEHUN
M MonpaBoOK — B eXeMeCAYHOM MH(OPMaLVOHHOM ykasaTene «HauuoHanbHble cTaHAapTbi». B cnyvae
nepecMoTpa (3aMeHbl) WM OTMeHbl HAaCTOALWEro cTaHjapTa CooTBeTCTBYWLEe yBejoMeHne byaeT
ony6/MKoBaHO B GamkKaillem BbINyCKE €XeMeCcA4YHOro MHGOPMAaUMOHHOro ykasaTens «HaumoHasbHble
cTaHgapTbi». CoOTBETCTBYLWasa UHpopMmauns, yBeoMNeHne U TEeKCTbl pasMeLLlalnTCcsa Takke B UH-
hopmauunoHHol cucTeme obLero Nob3oBaHUs — Ha oduumanbHoM caliTe defepanbHOro areHTCcTBa Mno
TEeXHNYEeCKOMY PerynmpoBaHnio N MeTpoaorum B ceTn MHTepHeT (Www.rst.gov.ru)

© IS0, 2024
© IEC, 2024
© OdpopmneHune. PreyY «NHCTUTYT cTaHgapTu3aunm», 2026

HacToAwumii ctaHaapT He MOXeT 6biTb MOTHOCTbIO MM YAacTUUYHO BOCTPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHeEH B kayecTBe ouLManbHOrO n3faHns 6e3 paspelleHnst ®efgepanbHOro areHTcTBa Mo TEXHUYECKO-
My PerysiMpoBaHuio 1 METPOIOTUM
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HAUMOHANBbHBIAN CTAHOAPT POCCUMCKOW OSGEALEPALUU

MHd opMaLMoHHble TEXHOMOMMN
BNOMETPUA
KayecTBO 6uomeTpunyeckoro obpasuya
YacTtb 4
JaHHble n3obpaxeHns oTneyatka naabua

Information technology. Biometrics. Biometric sample quality. Part 4. Finger image data

[ata BBegeHna — 2026—06—01

1 O6nactb NpUMeHeHUs

HacTosiwwuii cTaHgapT ycTaHaB/MBaEeT:

- TEPMUHBI 1 ONpefeneHns 4ns KoNIMYeCTBEHHOM OLEHKN KayecTBa M306paxeHniti oTnevaTkoB nasbLeB;

- MeToAbl, MCNoJIb3yeMble A1 KONIMYECTBEHHOW OLEHKN KayecTBa M306PaXKEeHUI O0TNeyaTkoB NasbLeB;

- CTaHJapTU30BaHHOE KOAUPOBaHME KauyecTBa M3006paxeHuss oTrneyaTka nasbua.

TpeboBaHUsi HACTOALEr0 CTaHAapTa PacnpoCcTPaHATCA Ha M306paxeHus oTrnevaTka nasbua C npo-
CTPaHCTBEHHOI YacToTOW AuckpeTusauum 196,85 nukc/cmM 1 6UTOBOI TNy6MHON 8 BUT ANA 3HAYEHWIA UHTEH-
CVMBHOCTM MUWKCesNeil B OTTEHKaX CEpPOro, CKAHUMPOBAHHbLIX C KapT C OTnevyaTtkamu nasbleB WK NOJyYeHHbIX C
NMOMOLLIbIO ONTUYECKUX CKAHEPOB NPW MPSIMOM KOHTakKTe ¢ rpebGHsIMM oTneyaTka nasbLa.

2 HopmaTnBHbIE CCbIJIKA

B HacTosiwem cTaHfgapTe UCMOb30BaHbl HOPMATMBHbIE CCbIIKM Ha cneayoume ctaHgapTbl:

FOCT ISO/IEC 2382-37 VHhopMaumoHHble TexHonornn. Cnoeapb. YacTb 37. buomeTtpus

FOCT P 72502.1 (MCO/M3K 29794-1:2024) WHdopMaunoHHble TexHonorun. buometpus. KauvecTtBo
6uomeTpuyeckoro obpasua. Yacte 1. CTpyktypa

MpumMmeuaHne — [lpu NONb30BAHNN HACTOSALLMM CTaHAApPTOM LiE/IeCO06pa3HO NPOBEPUTL AeiicTBUEe CCbINoY-
HbIX CTAHAAPTOB B MH(DOPMALMOHHOW cucTEME O6LLEero Nosib30BaHWUs — Ha ouLUMasnibHOM caiite ®efepanbHOro areHT-
CTBa MO TEXHUYECKOMY PETY/IMPOBAHUIO 1 METPO/IOTMN B CETU VHTEPHET WM MO eXerogHoMY MH(OPMAaLMOHHOMY yKa3a-
Ten «HaunoHanbHble CTaHAAapThl», KOTOPbIA ONy6MKoBaH MO COCTOSIHWIO Ha 1 iHBaps TeKyLlero roaa, v no Bbinyckam
€XXEeMEeCSIUHOro MHPOPMAaLMOHHOIO yKasaTens «HauuoHabHble CTaHAAPTbl» 3a Tekywuii rog. Ecnv 3amMeHeH CCbIfIoYHBbIi
CTaH4apT, Ha KOTOpblii AaHa HeAaTWPOBAHHAs CCblKa, TO PEKOMEHAYEeTCS UCNO/b30BaTh AENCTBYIOLLYIO CCbISIKY 3TOrO
CTaHAapTa C y4eToM BCEX BHECEHHbIX B AaHHYH BEpCuio M3MEHEeHW. EC/M 3aMeHEeH CCbINIOYHbIN CTaHAapT, Ha KOTOpbIiA
[laHa AaTMpoBaHHas CCblfKa, TO PEKOMEHAYETCA UCMo/b30BaTh BEPCUI0 3TOTO CTaHAapTa C yKa3aHHbIM Bbllle roAoM YT-
BEPXAEHUA (NpuHATUS). ECnm nocne yTBEPXAEHWS HACTOSLWEro CTaHAapTa B CCbIIOYHbIA CTaHAApT, Ha KOTOpbIA AaHa
[aTvpoBaHHas CCbl/ika, BHECEHO U3MEHEHMWE, 3aTparvBalLLee NooXeHe, Ha KOTOPOe AaHa CCblfika, TO 3TO MOJIOXEHME
pekoMeHAyeTcs NpUMeHsTb 6e3 yueTa faHHOTo U3MeHeHusi. ECv cCblIouHblii cTaHaapT OTMeHeH 6e3 3aMeHbl, TO MoJIo-
XEHVe, B KOTOPOM flaHa CChbI/IKa Ha HEro, PEKOMEeHAYeTCA NPUMEHATb B YacTu, He 3aTparuBaloLLeit aTy CChifky.

3 TepMuHbI 1 onpeaeneHns

B HacTosWweM cTaHgapTe npuMMeHeHbl TepMuHbl o TOCT ISO/IEC 2382-37 n TOCT P 72502.1, a Takke
cnepywouwme TepMUHbI C COOTBETCTBYIOLMMY ONpeneneHnsmu:

31 o6nacTtb nepegHero nnaHa (foreground region): O6nacTb B M306paxeHUn oTnevatka nanbua, B
KOTOPYI BXOZAAT Yy30pbl NPUMEHNMOro (ro4HOro) n3obpaxeHus otnevarka nasbLla.

NMpumeuaHne — Hanbonee 04eBUAHOW CTPYKTYPHOW XapakTepncTUKON NPMMEHUMOro (FO4HOr0) N3o6paxeHns
oTnevyaTka nasblia ABASETCA y30p yYepedylowmuxcsa rpebHei n BnaguH.

M3pgaHue ouymansbHoe
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3.2 nokanbHasa o6nacTtb (local region): Bnok, cocToAWmMin U3 T X N MUKCENei, nepegHero nnaHa uso-
6paxeHus oTneyatka nanbla, rae 3HayeHus T U N MeHblle 3HAYeHW LUMPUHBbI U BbICOTbl N306paxeHus OT-
neyaTtka nasbLa.

3.3 arropuT™M OLLEHKM KadecTBa M306paxeHns oTnedaTtka nasbua (finger image quality assessment
algorithm): AnropuTtm, B pesynbTate NPUMEHEHWs KOTOPOro MpefocTaBAseTCs OT4eT, COAEepPXaLuUil OLeHKY
KayecTBa paccmarpuBaemMoro obpasua M3obpaxeHus oTnevartka nasbua.

3.4 kagpupoBaHue (trim): YaaneHue nukcenei c BepxHel, NEBO, HKHEN 1 NpaBoii CTOPOH M3o06paxe-
HMA Nasbla, KoTopble He BXOAAT B 061acTb nepeaHero nnaHa.

MpumeuvyaHne — Larn kagpupoBaHns n3obpaxeHus ans hopMUpoBaHMs 0b6n1acTu nepegHero naaHa onpege-
neHbl B 6.1.5.2.

4 CoKpalleHus

B HacTofWweM cTaHfapTe NpUMeHeHbl cnepylowme cokpalleHuns:

AMN® — puckpeTHoe npeobpasoBaHne Pypbe;

HOHMK — Habop gaHHbIX ANS Hopmanu3auum nokasaTens kadectBa (quality score normalization
dataset, QSND);

Ol — onpegenstowuii NOpor;

MBO — nosHoe BHYTPEeHHee OTpaxeHwue;

COM — ueHTp Macc (centre of mass);

FDA— aHanun3 yacTtoTHbIX xapaktepuctuk (frequency domain analysis);

FJFX — aKkcTpakTop Npu3HaKkoB OoTneyaTtkoB nasblesB FingerJet, Bepcus € OTKPbITbIM UCXOAHbIM KOAOM
(FingerJet Fingerprint Feature Extractor, Open Source Edition);

LCL — nokanbHas yetkocTb (local clarity);

MMB — cpegHee apudMeTMyeckoe BCeX N0KaNbHbIX CPeAHNX apudMeTUYeckKnx MHTEHCUBHOCTU NUNKCe-
neii BXOAHOIO n306paxeHus;

MU — meTpuka paBHomepHocTu (uniformity metric);

OCL — pocToBepHbIli ypoBeHb opueHTaumn (orientation certainty level);

OFL — opwueHTauuma notoka (orientation flow);

RVU — paBHOMepHOCTb rpebHeli 1 BnaguH (ridge valley uniformity).

5 Mepbl KayecTBa N306paxeHUs oTrneyarka nasbLa

5.1 BBepgeHue

5.1.1 O6uime NoNoXeHUs

B HacTosiLlem pasgenie YCTaHOB/IEHbl Mepbl A/ MPOrHO3MPOBaHWS MOSIE3HOCTU U306paXeHns oTne-
yaTka nasbla. Mepbl kKayecTBa UCMO/b3YIOT A1t 06ecneyYeHns NPUrogHOCTU MoJyYEeHHOTro N3o6paxeHust ans
pacno3HaBaHusl.

Mpy NosHOM aHanu3e kayecTBa U306paeHus oTnedyatka nasibla NPOUCXOAWUT MNPOBepKa Kak flokasb-
HbIX, TaK U rNo6anbHbIX CTPYKTYP U306paxeHuns oTneyaTtka nanbla. JlokasibHas CTPyKTypa oTrneyaTtka nasbla
npeactaBnsieT cob60il OCHOBHOWM TEKCTYPONOA06HbIN y30p rpebHen 1 BNaguH B pamMKax NoKasbHOM o6nactu, B
TO BpPEMS Kak NpuvMeHMMast rnobasibHas CTPyKTypa npeactaBisieT co6oii HenpepbIBHbIV MOTOK, PS4 NiaBHbIX
NVHWIA rpeGHeli 1 BNagMH BCEro otnevartka nasbla. KauecTBo M306paxeHnst oTneyaTka nasblua onpegenseT-
Csl HA OCHOBAHWUW Kak /IoKasibHbIX, Tak U r1o6anbHbIX CTPYKTYpP. B AaHHOM pasgene npeacTtas/ieHbl Hanbonee
3HaYMMble NMPU3HAKM W XapaKTePUCTUKN M306paxeHunii 0TNeYyaTKoB NasibLEeB Kak B JIOKaslbHbIX, Tak U B [/10-
GanbHbIX CTPYKTYpax, KOTopble cleAyeT UCMOo/b30BaTh B KAYECTBE KOMMOHEHTOB KayecTBa /1Sl KOJINYeCcTBEeH-
HOIi OLIEHKN KayecTBa U306paXeHuii oTneyaTkoB nasbLEB.

ANna NpYMeHeHnUs anropnuTtMoB, ONUCaHHbIX B 5.2 1 5.3, n3obpaxeHne oTrnevartka nanbla AO/MKHO UMETb
NMPOCTPAHCTBEHHYIO YacToTy AuckpeTusauun 196,85 nukceneit Ha caHTUMeTp, 6UTOBYIO TNYyGUHY 8 6UT ANns
3HAYEHWI MHTEHCMBHOCTM NUKcesneli B OTTEHKAX Ceporo, npu 3TOM rpebHWU npeacTaBneHbl 60/1ee HU3KUMMU
3HAYEHUSIMU MHTEHCMBHOCTM NuKceneld, a BnaauHbl — 605ee BbICOKMMU. ANTOpUTMblI GblM paspaboTaHbl
C CMNO/Ib30BaHMEM M306PaXEHUI OTNEeYaTKOB MNasibLEeB, COBPAHHBLIX MPU KOHTAKTE C 3MEKTPOHHBLIM YCTPOIi-
CTBOM 3axBaTa, W YepPHW/bHbIX OTNEYaTKOB MasibLeB, OUMMPOBAHHbLIX C NOMOLLbLIO 3/1IEKTPOHHOIO CKaHepa.
YcTpolictBa hopMUpOBaHUsi N306padkeHnli 1 CKaHepPbl CUMTAOTCS CBOOGOAHLIMU OT FTEOMEeTPUYECKNX UCKaXKe-
HUI 1 AEeMOHCTPUPYHOT JIMHENHOCTb U OHOPOAHOCTbL B OTTEHKAX CEpPOro.
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B cootBeTcTBMM C TpeboBaHuamyn FOCT P 72502.1, KOMMNOHEHTbI KayecTBa AO0/DKHbI ObiTb conocTasrie-
Hbl C LenbiM YNC/IOM B Anana3oHe oT 0 4o 100 BKIHOUYUTESBHO.

5.1.2 MeToabl conocTaB/1eHUA C 3a4aHHbIM gManasoHOM 3HaYeHU

5.1.2.1 CurmonganoHas QyHKUNS

ConocTasfieHne 3Ha4eHnin ¢ gnanasoHom oT 0 0 1 BK/IOUYUTENbHO BbINOAHAKT AN HECKOMbKUX KOMMO-
HEHTOB KayecTBa C MOMOLLLID CUTMOMAANBHON (OYHKLMK No dhopmye

(€]

roe X — cobCTBeHHass mepa KavyecTsa;
X0 — Touka nepermba, B KOTOPOWA PYHKUMA NpUHUMaeT 3HavyeHue 0,5;
W — napameTp macwTabupoBaHus, onpeaensowmnii WMpMHy 06/1acTn, B KOTOPO OyHKUMA nepexoant
OT8K1- ¢
e — B6ecKoHe4YHO mMasias NonoXxuTenbHas BenuvmHa.
3HauyeHus1, BbIYNC/IEHHbIE C NOMOLLLIO CUTMONAANbHOM YHKUUK, fanee conocTaBnsAoT C LeneBbiM gna-
Na3oHOM 3HaYeHWiA, C MCNOSIb30BaHNEM METOAOB, ONUCAHHbLIX Aanee.
5.7.2.2 113BecCTHble gManasoHbl
B cnyuasx, korga 4N KOHKPETHON Mepbl KauecTBa M3BECTEH LieNieBON Amana3oH 3HauyeHuin (Hanpumep,
oT 1 g0 100 BK/IHOUUTENBHO), UCNONBL3YIOT (PYHKLMIO N3BECTHOTO Auana3oHa rno opmyne

X-min(x)
max(x)-min(x) +r @)

roe X — co6CTBEHHAs Mepa KauyecTBa;
LxJ — (hyHKLUSA, pe3ynbTaToM KOTOPOWi SIBMsieTcs HauGosibliee Lesioe YNC/I0, MeHbllee NM60 paBHOE X;
s — BEecKoHe4YHO Manasi NoMoXMUTENIbHAA BEMNUMHA.

5.1.3 JlokasibHas cocTas/ifowas Mepbl kadecTBa

V306paxkeHne oTrneyaTka nasbla AeNIMTCA Ha /loKasibHble 061acTu Tak, YToObl Kaxgas 0b6nacTb BKIO-
yasa B Ce6s1 JOCTATOYHOE KOSIMYECTBO AAHHbLIX O FPeBHSAX W BnagvHax, no KpaHeih mepe fBa OTYET/IMBbIX
rpebHs, B TO e BpeMs 6e3 Ype3MepHOro orpaHnyeHns rpebHei ¢ BbICOKOW CTeNeHbio U30rHYTOCTW. [N 13o-
GpaXKeHnin, NPOCTPAHCTBEHHAS YacToTa ANCKPETMU3aLMM KOTOPbIX cocTaBnseT 196,85 nukcenei Ha CaHTUMETP,
paccTosiHue mexay rpebHsMm f0/MKHO BapbupoBaTbCca Mexay 8 n 12 nukcenamu (cm. [7]). 4na Toro 4To6bl B
nokanbHy o6nacTb BXOAUMIO ABa OTYET/IMBLIX FPeBHS, ee pa3mep AO/DKEH COCTaBNATb 6osblie 24 nukcenei
no WWpWHe ¥ Mo BbicoTe. Taknm o6pas3om, UYTOObI SiokasibHad 06/1acTb MOr/la BMECTUTb ABa YeTKUX rpebHs,
€e pekoMeHAyeMbIl pa3mep A0/HKEH ObiTb paBeH 32 * 32 nukcens. BmecTo fekapToBOi CUCTEMbI KOOpPAUHAT
(k rpe6HI0) MOXET OblTb NPUMEHEeHa KpUBOMMHEHaa cuctema koopauHat (BAOMb rpebHs).

5.1.4 TnobasnbHaa cocTtaBngalowas Mepbl kavyecTBa

UT06bI OLEHUTb MPUro4HOCTL BMOMeETpUYEcKoro obpasua oTnedvaTka nasbua A8 pacnos3HaBaHWs, Mo-
cne KagpupoBaHusa HeobxoaMMO paccunTaTtb r1ob6anbHY Mepy KadecTBa Nno BCeEMY U306paXeHuto oTnevartka
nasbLa.

5.1.5 NpegBapuTenbHasd 06paboTka n3obpaxeHus

5.1.5.1 O6uwme NoNoxXeHms

[anee cnepyeT npouecc cerMeHTaumm, Npu KOTOPOM Kaxas fiokasibHas o61acTb NoMeyaeTcs kak oT-
HocALWAasAca K YOoHY nnu K nepegHemy nnaHy. CyliecTByeT HECKO/IbKO MOAXOL0B K CerMeHTauumn, Kak, Hanpum-
Mep, UCNO/b30BaHue cpefHei Be/IMUMHbI rpagmeHTa MHTEHCMBHOCTU MUKCEeNei B kaxaol NokanbHol 06nactu
(cm. [7]).

Mcnonb3oBaHve MeTOA0B CerMeHTauun He OTHOCUTCH K TpeBOoBaHUAM HaCTOALWEro ctaHgapTa, Ho cre-
AyeT MPUHATL BO BHMMaHue, 4To BbINOSIHEHWE CEerMeHTauuu B/MSIET Ha HECKOSIbKO KOMMOHEHTOB KayecTsa.
MOCTOsIHHbIE MM NOYTU MOCTOSAHHbIE 06/1aCTU BXOAHOIO M306padkeHMs AO/MKHbI ObITh yaaneHsl (cm. 5.1.5.2)
00 BblUMCNEHNA mMep KadecTBa (cM. 5.2 n 5.3).

NHdopmaumsa 06 yyeTe AaHHbIX ydyacTka U306paxeHus nprvesegeHa B NpuaoxeHum A.

5.1.5.2 YaaneHue no4vtu NOCTOAHHbIX CTPOK M CTONBL0B Ha N306paxeHnm

[0 BblYMCNIEHNA KOMMOHEHTOB KauyecTBa M3 M300paxeHus oTneyaTka nanbla [O/MKHbI ObITb yaane-
Hbl MOYTU MNOCTOSIHHbIE CTPOKM U CTONOLUbI Ha NoNsxX M3obpaxeHus. Ona 8-6MTHOrTO Ceporo U3obpaxeHus
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WHTEHCUBHOCTb NUKCenel NnpuHuMaeT 3HayeHus [0; 255]. B kauecTBe NepBoro npubamkeHns obnactm nHTepe-
ca yaansoTcsa cTonbubl 1 CTPOKM M300paxeHus, KOTopble pacnonoxeHbl B6/M3M NOCTOAHHOTO 6enoro toHa.
[na nonyyeHns m3obpaxkeHUss 6e3 MoYTU MOCTOSIHHbIX 06/1acTeil BBOAUTCA (DMKCUPOBAHHbLIA NOPOr UH-
TEHCUBHOCTU nukcenein T = 250. ANropuTM yganeHus noyt NOCTOSAHHbIX CTPOK M CTOMBL0B CneaytoLuii;
a) 4NA Kaxaolh cTpoku R, maTpuubl /, HA4YMHasA CBepXy:
1) BblUMC/IEHNE CpEeAHEro apnugMeTU4ecKoro CTPOKN |irow;
2) Npu NepBOM BbIMOJIHEHUN YC/IOBUA prow <  ycTaHOB/eHue top = R,
3) npu nocnegHeM BbINOSHEHWMW YCNOBUSA prow < U ycTaHoBneHue bottom = R-
b) pna kaxporo cton6bua G- matpuubl /, HauMHaa cnesa:
1) BbluncneHne cpegHero apumetmnyeckoro ctonbéua udj;
2) npu nepeBom BbINOSIHEHUN ycnoBusa A<  ycTaHoBneHue left = G,
3) npy nocnegHem BbINOJSIHEHUW ycnoBua |ico < T yctaHosneHue right = G,
C) U3B/IeYEHNE KaApUPOBaHHOK 061acTM nHtepeca / B BUAE NUKCesnet /, 3ak/UeHHbIX MexXay BepXHei
(a2) v HMxXHen (a3) cTpoKoW BKIUNTENBbHO, U NeBbiM (b2) u npasbimM (b3) CTONOLOM BKIOYUTESBHO,

roe / — matpuua ypoBHei ceporo, COOTBETCTBYHOLLAA MUKCENSAM N306paKeHWS;
/ — MaTpuLa ypoBHeli ceporo, COOTBETCTBYIOLLASA NUKCENSIM U306PaXKEeHUSI NOC/E KagpupoBaHus.
Busyanusaumsi pa6oThbl BbILEONMCAHHOIO afiroputMa npeAcTaB/ieHa Ha pucyHke 1.

a) W3o6paxeHne 00 KaapupoBaHus b) Pe3ynbTar pa6oTbl BbILLEONMCAHHOIO anropuTma

MpumeyaHune — 3eneHas 0651acTb HA PUCYHKax a) U b) siBnsieTca BU3yanusauueit / v / COOTBETCTBEHHO, LWITPY-
XOBOW NUHMEl 0603HaYeHbl rpaduubl / u /.

PucyHok 1 — [Mpumep yaaneHusi NouTh NOCTOSHHLIX 6e/1bIX CTPOK U CTONBLOB HA MOJISX U306paxXeHNs

5.1.5.3 CermeHTauunsi nepefHero njaHa Ha OCHOBE JIOKa/IbHOr0 CTaHAapPTHOro OTK/IOHEHUS
[ns Tex KOMNOHEHTOB KauyecTBa, KOTOpbIM 4718 0603HaYeHus obnactei, copepxallmx oTnevyaTok nasib-
ua, TpebyeTca Macka nepefHero nnaHa, NPUMeHSeTCs cnepylolwmii anroputM Ha OCHOBE NTIOKA/IbHOMO CTaH-
[apTHOTO OTK/TOHEHUS:
a) Hopmanusauus / 4o Hy/eBOro cpefHero U eAVHUYHOro CTaHAApPTHOrO OTK/IOHEHMWSA, nonyyeHve [,
b) 4NA KaXkAoW nokanbHol obnactn VB [;
1) BblUMCNIEHME CTAHAAPTHOIO OTK/IOHEHUSI NOKasIbHOM obnactu V, av;
2) nokanbHas o6nactb V nomevaetcs B /mask kak nepegHuii naaH, ecnm av > 0,1,
5.1.5.4 BbluMcneHne AOMUHMPYIOLLEA OpMeHTaLUN NOTOKa rpebHeli nokanbHOW 061acT Ha OCHOBE rpa-
[OVEHTOB MHTEHCUBHOCTW MUKCE/ei
JoMuHMpytowan opueHTauus notoka rpebHeli onpeaenseTcs NyTem BblYMC/IEHUS TPaMeHTa UHTEHCUB-
HOCTU MuKceneli 1 nocneayroLlero onpeseseHns oprueHTaunm raBHoON ocu.

4
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UncneHHbI rpagueHT flokasibHOWM 06/1acTu onpegensieTcs ¢ UCNosib30BaHWeM KOHEUYHOW LieHTpYpoBaH-
HOW PasHOCTU ANsi BCEX BHYTPEHHUX MUKCesiell No HanpaBieHnam X ny no gopmynam:

_I(x+ 1,y)2-/(x-1,y)

X (3)

Iy +1) i,y =
,: , @

JoMuHupyowas opneHtTauusa notoka rpebHein angle(\/) onpegensercs aHa/IMTUYECKM C UCNO/b30BaHMU-
€M CUHyCa 1 KOCUHYCa ABONHOro yrna, onpeaeneHHblX 13 cpegHnx apnmeTniecknx KoBapmauuii rpagneHTa
WHTEHCUBHOCTK nukcenein fx n fy no doopmynam:

a=fl, 5)
b = fy, (6)
c = fxfy, (7)

c= a c
c b’ ®)
d =yjc2+(a-b)2, 9)

. c
sin0 = 10
d’ (10)

-b
cos6 & (11)
sin0
angle(\/) = -arctanf— 12
g +(< ) 2 Icose (14
MpumeyaHne — BepxHAasa yepta B popmynax (5)—(7) o3HavaeT cpefHee 3Ha4YeHue.

5.1.6 Mpumepbl N306paxeHU

B anroputmax, paboTtawwmx B pexume 65104HOM 06pabOTKM, KagpupoBaHHOE BXOAHOE M306paxeHune
[ennTcs Ha nokasibHble 061acTh C UCMOMb30BaHMEM CeTKM (CM. pUCYHOK 2). B kauecTBe npumepa nokasbHo
06paboTKM Ha pucyHke 2 b) cMHeil nuHuelh o603HadYeHa nokanbHas ob6nactb \/(6,1). YBennueHue atoii no-
KasibHOl 06/1aCTU NOKa3aHO Ha PUCYHKe 2 ¢), a Ha pucyHke 2 d) oHa MoBepHyTa B COOTBETCTBUM C AOMUHUPY-
OLEe opmeHTaumein noToka rpebHei, paccumTaHHol no opmyne (12).

a) BxogHoe usobpaxeHune b) PasgeneHune Ha C) YBENUYEHHbIN BUS d) NokanbHasa obnactb
oTneyaTtka nanbLa nokanbHble o6nacTu nokasnbHoi obnactu V(6,1) V(6,1), noBepHyTas B co-
OTBETCTBUU C JOMUHUPYHO-
Leli opueHTauvein notoka
rpe6Hei

PucyHok 2 — Mpumep pacyeTa 4OMUHUPYIOLLE opueHTauun rpebHeli Ans nokanbHol obnactu
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5.2 O6s3aTesibHble KOMMOHEHTbI KayecTBa

5.2.1 O6uMe NOMTOXEHUSA

B HacTosllem nogpasgesne onpefenieHbl anropuTmbl BblYMC/IEHWA KOMMOHEHTOB KayecTBa M3obpaxe-
HWA OTnevyaTka nasbua, KOTopble BHOCAT BK/1a/ B BEKTOP NPU3HAKOB KayecTBa U B BblYUC/IEHWE KOMIMIEKCHOMO
nokasarvesisi kayecTtsa.

5.2.2 [JOCTOBEPHbI YPOBEHbL OpPMEHTaLNN

5.2.2.1 O6wme NonoxeHus

OCL (cm. [2]) nokanbHO 0651aCTU ABASETCA MEPOI COrnacoBaHHOCTN OpPUEHTaUNin rpebHel u BnaguH,
cofepXxalwmxcs B AaHHOW fiokasbHoi obnactn. Anroputm OCL onpegensieT nokasibHoe KayecTBoO 1 paboTaeT
B pexume 6/104HOI 06pPabOTKU.

M306paxeHne oTneyaTka nanbua B npegenax NokasbHoOW 0651actu pasmepom 32x32 nukcens obbI4HO
COCTOUT U3 TEMHbIX JIMHUIA — rpebHeld, pasfeneHHbIX ApYr OT Apyra 6enbiMy NMHUAMWU — BRaguHaMu, pac-
NMOMIOXKEHHLIMU B aHA/IOrMYHOM OpMeHTauun (B TOM Xe HanpasneHuu). PaBHoOMepHas opueHTauums rpebHeit un
Hafnexalias CTpykTypa rpebHeii v BnaguH npefcTasBnisaioT CO60i pasnynmMble NoKasbHble XapakTepucTukn
NoKanbHOW 06nacTy oTnevaTka nasbLa.

FpagneHT mHTeHcuBHOCTM (dX, dy) B MUKCesie xapakTepusyeT Hanpas/ieHVe U BeSIMYMHY MakCumasib-
HOr0 M3MEHEHUS MHTEHCMBHOCTM Ha YpOBHe nukcenei. NocpeacTBOM NPUMEHEHUS MeToAa rNaBHbIX KOMMO-
HEHT K rpagueHTamMm MHTEHCUBHOCTW NUKCENE NokanbHON 061acT hopmmnpyeTcs OpTOroHasbHbI 6a3unc 3Toi
NOKanbHOW 06MacTy NyTEM HAaxOXAEHUS ero COOCTBEHHbIX 3HAYEHWI M COBCTBEHHbLIX BEKTOPOB. [Monyuato-
wascsa B pesynbTaTte nepsas rnaBHas KOMMOHEHTa MMeeT HaubOo/bluyo BE/IMUYMHY OTK/TOHEHUS, BO3HMKLLYIO
BCNeACTBUE MaKCUMasibHOTo 0OLWero U3MeHeHUs rpajveHTa B Hanpas/ieHuun, neprneHankynsapHoM opueHTa-
uum rpebHeli. HanpaeneHvne 3agaeTcs NepBbIM COOCTBEHHbLIM BEKTOPOM, a 3HAaYeHVe BeNnYMHbl OTK/IOHEHUS
COOTBETCTBYET NEepBOMY COOGCTBEHHOMY 3HauyeHuo “max. C Apyroii CTOPOHbI, rpagueHT, MoNyYeHHblli B pe-
3ynbTare BTOPOW [NaBHOW KOMMOHEHTbI, NoABEpPraeTcs MUHUMASIbHOMY W3MEHEHWI0 B Hanpas/fieHWM NoToka
rpebHeli, COOTBETCTBYIOLLEMY BTOPOMY COGCTBEHHOMY 3HAUYEHMI0 “min. Takum 06pa3oM, COOTHOLLEHNUE MEXAY
OBYMS COGCTBEHHbIMWN 3HAYEHUSAMU yKa3biBaeT HA CTEMEHb MOLLHOCTU 3HEPIX, CKOHLLEHTPMPOBAHHON BAO/b
OCHOBHOIO Harnpas/ieHUs C ABYMS BeKTopamu, OAMH W3 KOTOPbIX YKa3blBaeT B HOPMaslbHOM Hanpas/ieHuu,
a BTOpOIi — Mo KacaTeslbHON K yCpeAHEHHOMY MOTOKY FPe6Heil.

5.2.2.2 BbluncneHne cob6CTBEHHbIX 3HAYEHW 1 JOCTOBEPHON NOKa/IbHOW OpueHTauum

Co6CcTBEHHbIE 3HAYeHUsA Amin 1 ATax BbIYMCASIKOTCS M3 KOBapuauMoHHOI maTpuubl C [cMm. chopmyny (8)]
no dopmynam:

at+tb-J(@- b)2+4c2
Amin= > (13)

a+tb+J(a-b)2+4c2
max = 2 ' an)

[0CTOBEpPHbI YPOBEHb OpUEHTALMN UMEET Criefytolnii Bua;

local 1 b™ _ 1lecnn ?max > 0,
docL = (15)
0 B oCTasnbHbIX CAy4Yasax

[unana3oH 3HauyeHnss Qoct HaxoguTcs B uHTepsane [0,1], rae 1— HanboNbLUMA 4OCTOBEPHbIN YPOBEHD,
a 0 — HaMMeHbLIWIA.

MpunmeyaHne — YpoBeHb ,CI'OCTOBepHOI\/JI opuneHTaunn He MOXeT ABNATbCA OCHOBOWA Ana nporHosnpoBaHUA
BO3MOXXHOCTU cOonocTaB/iIeEHNA B TOM C/lyvyae, ec/in Ha o6pa3u,e NMEITCA T€ UIN NHble OTMETUHbLI NN OCTaTOYHbIE C/ebl
C sIBHOW OpVIEHTaLI'I/IeVI, Kak, HanpumMmep, Te, 4YTO NPOABU/INCb M3-3a TaK Ha3blBae€MbIX CKPbITbIX OTMeYaTkoB, OCTaBJ/IEHHbIX
npegblaywinMm nosib3oBatesieM CkaHepa oTnevyatka najbleB.

5.2.2.3 Anroputm BbluncnexHnsa OCL

[ns kaxgon nokanbHoW obnactn VB I

a) BblYMC/IEHME TPaAMEHTA UHTEHCUBHOCTY MMKcenein Ve NoMOoLWbio MeToga LLEeHTPUPOBAHHO pa3HOCTU
[cm. chopmynii (3) v (4)];

b) BbluMCNEHNE koBapuaunoHHoi matpuubl C [cm. bopmyny (8)];

C) BbluMCNEHNE COOBCTBEHHbIX 3HaYeHnin C, nonyyeHne Pool tCM- & °PMY/bl (13)—(15)].
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Busyanusauua atanos o6paboTkM anroputMma nokasaHa Ha pucyHke 3.

»/l - >
* %

Jo * _o

b) VcxomgHoe n3obpaxeHne 4O KaapvupoBaHUsa v ero
a) TekyLas nokasibHas 061acTb C COOTHOLUEHUEM MEXAY ) A p AO Kaapvp

ocgl
COBCTBEHHbIMW 3HAYEHUSIMU, OTMEUYEHHbIM 3/1/INNCOM 3Ha4yeHunA 608_ - COMoCTaB/IEHHblIE CO 3HaYeHnsamMn 0—255

PucyHok 3 — JTanbl 06paboTK1 anroputma OLEeHKM JOCTOBEPHOro YPOBHSA OpueHTauum

5.2.3 JloKasibHasA YeTKOCTb

5.2.3.1 O6wme nonoxeHus

OTneyaTky nasbLEeB XOPOLIEro KayecTBa MMEKT YeTKYlo CTPYKTypy rpebHeli-BnaguH. Takum o6pasom,
LCL, sBnsoLwasncs Mepoi YeTKOCTW CTPYKTYpbl rpebHeii-BnajnH, fABNSeTCA Takke nokasaTesieM kayectsa oT-
nedyatka nanbua. Anroputm Bbluncnenns LCL onpegensieT nokasibHOe KavyecTBO U paboTaeT B pexume 6104-
HOW 06paboTKu.

[ns Toro 4Tobbl NPOM3BECTU aHanu3 CTPYKTYpbl rpebHeli-BnaavH, nepegHuii nnaH n3obpaxeHus otne-
yatka nanbLa HeobxoaMmo pa3buTb Ha NokasbHble o6nactu pasmepom 32 * 32 nukcensa (cm. [2]). B npegenax
Kaxx oW 06s1acTn He06X04MMO BbIYUC/IUTL AAHHbIE JIMHUM OPUEHTaL MK, KOTopas NpoxXoauT neprneHankynsapHo
Hanpas/sieHuio rpebHeli. B LeHTpe nokanbHOW 061acT BAOMb HanpasfeHns rpebHei n3snekaeTcs fokasbHas
o6nacTtb 32 x 16 nukcenei n TpaHCPOPMUPYETCSA B BEPTMKANIbHO BbICTPOEHHYH S1I0KaIbHY0 061acTb.

C ucnonb3oBaHueM NUHENHON perpeccun (unm nogbopa KpUBOW METOAO0M HaMMeHbLUWX KBagpaToB)
onpeaensetca Ofl, KOoTopbliA NpeacTaBnseT cCo60M NMHUI0, PACMNOIOKEHHYI0 B LEHTPe NokKanbHoin obnactn V
N NPUMEHSIeTCA ANA pasbueHns NokanbHOW o6nacTn Ha obnactu rpebHein mnn obnacty BnagnH. O6nacTun co
CTENeHb WMHTEHCUBHOCTWU ceporo Hwke Ol knaccuuuupyloTcs kak obnactu rpebHeli; B NPOTUBHOM Chy-
yae — Kak o6nactu BnaguH.

Tak Kak rpebHn Ha XOopoLmnX U306paxeHnsax OTneyvyaTKoB nasibLeB He MOryT pacnofiaraTtbCA C/IMLIKOM
6/1IM3KO OpYr K APYrY WX C/IMWKOM fdaneko Apyr OT Apyra, TO A1 U3MepeHWs kadyecTBa MNOoJly4eHHOro u3o-
6paxeHus oTneyaTtka nanbLa MOXeT OblTb MCNOMb30BaHA HOMUHAaNbHAA WMpKUHA rpebHel 1 BnaguH. AHano-
TMYHO 3TOMY rpebHu, KOTOpble Ype3MEPHO LUMPOKU WU Y3KKW, yKasblBalOT Ha TO, YTO U306paKeHue oTnevat-
Ka nanbua He 6bl10 NONYYeHO Haanexawumm obpasom (Hanpumep, M3-3a TOrO, YTO nasel Bbl1 MPUIOXKEH K
CKaHepy C/ULLKOM CWU/IbHO WU HeJOCTaTO4YHO CWAbHO) UM n3o6paxeHne npeacTaBnseT coboi OCTaTOUHbIN
obpasel. Takum o6pa3oM, Ka4eCTBO N300paXeHUs oTrneyaTka nasbla MOXeT ObiTb OnpeaesnieHo NocpescTBOM
COMOCTaB/IEHMA LUNPUHbI TpebHell 1 BnaauH U KaXAoro M3 ux HOMUHa/bHOro Auanas3oHa 3HayeHuii. Jlioboe
3HauyeHue, BbIXxoAsllee 3a npefesbl HOMUHAIbHOTO Anana3oHa, MOXeT NnoBfeyb 3a coboi nosiBneHve ysopa
rpebHeli Nnoxoro Kayectsa. B uensax Hopmanmsauuy gnanasoHa 3HavyeHWid WNPUHbLI UCNOoJb3yeTcs 3aAaHHoe
MakcMMasibHOe 3HayeHue LUMPUHBI.

MakcvmManbHOe 3HavyeHue LWMPUHBLI rpebHel unm BnaauH WTax Ans xopowero n3obpaxeHus oTnedvartka
nanbua coctaBnseT 20 nuKcesnein Npu NPOCTPaHCTBEHHOM YacToTe guckpeTusaumm ckaHepa 196,85 nukc/cm. 3a-
JaHHoe 3HauyeHue B 20 nNvKcene B criyyae c MpocTPpaHCTBEHHOM YacTOTON ANCKpeTU3aLuum ckaHepa 196,85 nukc/cm
nosy4yaeTcsl U3 CpegHero 3HayeHust TUNUYHOTO pasfesnieHvs rpebHeli B 8—12 nukcenein (cMm. [7]) n ucxoga us
npeanonoXxeHusi, YTo Noboe pasgeneHne rpebHei He NPeBbICUT CpefHee 3HaYeHMe B ABa pasa. ITO NOCAYXWT
rapaHTuei Toro, 4To 3afaHHble 3HaYeHUs OeNCTBUTENbHO AB/AIOTCA MakKCUMa/lbHbIMK, 40 KOTOPbIX MOXHO orpa-
HUYNTb 3HAYEHME HOPMAsIN30BAHHOW LUMPUHBLI rpebHel n BnaamH mexay 0 u 1. [anee wupuHa rpebHeii Wr n
WwupuHa BnagnH Wv HOpManu3yrTCs OTHOCUMTE/IbHO MaKCMMasibHOM WNpUHbLL WfTax.
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Mpy ycnoBuu BbilleyKa3aHHOrO pasfeneHns rpebHeli 1 BnaguH MOXHO NPOM3BECTM WUCMbITaHWE YeTKO-
CTW B KaX[0l ABYXMEPHOI CEerMeHTUpPOBaHHOM NPSAMOYrosibHOM obnacTu.

B cnyyae c rpebHAMM C XOpOoLlein YeTKOCTbK Yy pacnpepeneHnin MHTEHCUBHOCTU MUKCENel rpebHen un
BMaAWH AO/MKEH ObITb OYEHb MasIEHbKMI YHacTOK NepekpbITUS, a 3Ha4uT, U HEBbICOKNA <ocl * Ha pa3mep co-
BOKYMHOrO yyacTka nepekpbiTusa BAUSIOT cneaytowme qakTopsi:

a) WWyM Ha rpebHax v BnagunHax;

b) NATHa OT BOAbl HA N3006PaXEHUN, BO3HUKLLME BCAEACTBUE BMAXHOCTU NasibLEB;

C) HEKOPPEKTHbI Yyron opveHTaLum BCAeACTBME AUPEKLUNOHAIbHOMO LWYyMa,

d) wpam BAONb y30pa rpebHeit;

€) BbICOKasi CTENEHb KPUBMW3HbI rpebHei;

f) okoHuYaHusa rpebHeil, GudypkaLmmn, genbTa-TOHKM 1 A4Pa;

[) HauMHaKLWmnecs MHUN rpebHe, NoToBble NOopbl Y TOYEYHbIE 3NIEMEHTHI.

dakTopbl OT &) A0 C) ABAATCA (PU3NYECKUM LUYMOM, O6HAPY>XEHHbIM Ha u3o6paxeHun. daktopbl OT d)
00 L) ABNATCA PakTMyeckumm usnyeckumn ocobeHHOCTAMU oTnevaTka nasbua. ®akTopbl, BAUAKOLWNE Ha
KauecTBO M306pakeHUss oTrnevaTka nasbua, NpUBeAEeHbl B NPUIoXKeHun B.

5.2.3.2 BbluncnieHme curHatypbl rpebHeli-BnaauH okanbHoi obnactu

[na nokanbHoli 06n1acTn V curHatypa rpebHeii-enagmH S BbluncaseTcs no oopmyne

16
1 Xy
S(x)="jg -, (16)

roe VX — ypoBeHb ceporo B Touke (X, Y);
X — WHAEKC BAOMb OCU X.
5.2.3.3 OnpeaeneHne 40AW HEKOPPEKTHO KiaccuiunLMpOBaHHbIX NUKcenei
[onun nukceneii B 06/1aCcTM BNaanH, HEKOPPEKTHO KNaccupnunmpoBaHHbIX kak rpebHu, n nukceneii B 06-
nacTu rpebHeii, HEKOPPEKTHO K1acCMIULMPOBAHHbIX KaK BMagWHbl, BbIYMCASKTCS no dopmynam (17) n (18)
COOTBETCTBEHHO:

= E , (17)
T
(18)
T

rae a— [ons nukcenein B obnactv BnaguvH, HEKOPPEKTHO KacCUPUUMPOBAHHBIX Kak rpebHwu;
(83— mona nukceneii B 061acTn rpebHei, HEKOPPEKTHO K1acCUULMPOBAHHBIX KakK BNaAuHbI;
vB — uuncno nukcenein B 061actn BNagnH ¢ MHTEHCUBHOCTbIO Huke OfT;
VT — o6Lee 4ynicnio nukcenein B o6nactu BnaguH;
B — 4YUC/I0 NUKcenen B 061acTn rpebHen ¢ MHTEHCUBHOCTLIO Bbiwe O,
rm— obLee yncno nukceneli B o6nactn rpebHei.
5.2.3.4 OnpegeneHne HOPMasIM30BaHHOW LWIMPUHbLI rpebHeiln n BnaguH
HopmanusoBaHHasa wWwupuHa BnagnH Wv 1 HOpMmasiM3oBaHHas LMpuHa rpebHeit Wr BblUMCASATCS NO
dhopmynam:

n/
Wv = ' 19
(S-2,54" (19)

| 125 J

Wr

Wr = (20)
%54\/\“’3(
1

roe S — npocTpaHCTBEHHAas YacToTa AUCKpeTM3auun B NMUKCENAX Ha CaHTUMETP CKaHepa oTnevyaTKos

nasibLeB;
Iimax — npepgnonaraemas wmprvHa rpebHa unyM BnaguHbl A1 U3006paXKeHNss ¢ NPOCTPaHCTBEHHOW
yacTtoToin auckpeTtusaunn 49,21 nukc/cwm;
Wv i Wr — Habniogaemble WWPUHbI BNaguH 1 rpebHeil COOTBETCTBEHHO.



MOCT P 72502.4—2026

B cooTBeTCTBUMM C MHhOpMaUMei, NnpuBeaeHHoR B [7], 3HaueHne W/tax = 5 aBnseTcs npueMsaiemMmblmM ans
- AN

S-2,54" \\/ max
125

NPOCTPAHCTBEHHOI YacToTbl Auckpetnsauumn 49,21 nukc/cm. B 6onee obuiem cmbicne = 20

AN NpOCTPaHCTBEHHON YacToThbl AnckpeTnsaunn 196,85 nukc/cm.

5.2.3.5 BbluncneHne nokanbHOW YeTKoCTU

NokanbHoe 3HauyeHue kavyecTBa Qcl npeAcTaBnseT cO6OW OrpaHNMYeHHoe cpefHee 3HavyeHue a u 3B
AvanasoHe oT 0 4o 1, B cCOOTBETCTBUM C (hOpMYNoii

local 1 -2, ecanm (uant,n < W, < Wnmax Wi <wWr <wp
Qcl =< (21)

0 B oCTasibHbIX cny4asax

roe WIMTIn u Wvimm — MUHUMasibHble 3HAYeHUs HOPMasIM30BaHHOW LIMPWHbLI TpebHei 1 BnaavH, BblUUCAS-
emMble Mo chopmynam:

wpnmm (22)
wpmin (23)
roe Wihtax n IAMImax — mMakcuMMalibHble 3HaYeHWsi HOpMasIM30BaHHOWM LWMPUHBLI TPEBGHEN M BNafvH, BblYMC-

nsieMble no chopMynam:

er'l Tax (24)
il
0]
WP, (25)
WP,
MpumevyaHne — HekoTopble o6nacTu oTnevaTka nanbla, TakMe Kak OKOHYaHusA rpebHei, Gudypkauun nam

o 0C;
0611acTn € BbICOKOW CTENEHbIO KPUBWU3HbI (AeﬂbTa-TOLIKVI n ;l,u,pa), OKa3blBaKT HEraTMBHOE B/IUAHUE Ha dc?j

5.2.3.6 ANrOpuUTM BbIYUC/IEHMSA NTIOKASIbHOW YETKOCTM

[ns kaxpgoli nokanbHoi obnactn VB /:

a) C MCMOMb30BaHMEM MHTEPNONAUUN Gamxanumnx cocenein NnoBopoT dTaknMm 06pa3oMm, YTOObl 4OMUHM-
pytloLias opmeHTauns notoka rpe6Heli 6bina nepneHgnKynspHa ocu X;

b) kKagpupoBaHune V AHS VCKHYEHUSs HefeNCTBUTE NbHbIX 0bnacTel;

C) BblUnCNieHMe curHaTypbl rpebHeli-snagud S ana V (cm. 5.2.3.2)]

d) onpegenexne Ol ¢ MCNOb30BaHWEM JIMHEIHOI perpeccumn Ha S;

€) ANS Kaxaoro anemeHTa S(X) yctaHOBNEHME NOPOroBoro 3HavyeHns M(x) 4nsa x, knaccmmumpoBaHHOro
kak rpebeHb v BnaguHa Ha ocHoBe 3HauyeHus Orl;

f) knaccudmkayma ctonbuos V kak rpebHeit (1) nam snaguH (0) No ycnoBuio:

N, ecn»S(x)<T(x)
[O B ocTanbHbIX cayvyasax’

1) onpepeneHne 3 P Bektopa C nepexofa rpebHs BO BNaguHy;

h) BbluncneHne ns C sektopa W, cogepxallero WmpuHy rpebHa 1 BnaguHbl;

i) onpeaeneHne HopManNM30BaHHOM WNPUHBI TPebHsa WIr n BnagnHbl U/~ cm. 5.2.3.4)]

j) onpefeneHve COOTHOLIEHUS HEKOPPEKTHO KraccuuumpoBaHHbIX nukceneit a u 3 (cm. 5.2.3.3);

K) BblunCeHne 3Ha4YeHns /IoKanbHOro kayectsa <Acl* (cm-5.2.3.5).

Busyanusaumnsa atanos 06paboTkn anroputMa npecraBrieHa Ha pucyHke 4.

5.2.4 AHann3 4aCcTOTHbIX XapaKTepUCTUK

5.2.4.1 O6uue nonoxeHns

Mpy aHanM3e YacTOTHbIX XapakTepUCTUK U3BJIEKaeTCa O4HOMEepHas curHaTypa CTPYKTypbl rpebHs-Bna-
OVHbI, HA OCHOBE KOTOpOW BbluMcnsetcsa AMN® ans onpefeneHnsa 4actoTbl CUHYCOUAbI, CAeayloLeii 3a CTPykK-
Typoli rpebHs-BnaguHbl (cMm. [3]). AHaNN3 4acTOTHbLIX XapakTepuUCTUK onpeaensieT oKasibHOe KayecTBO U pa-
60TaeT B pexume 6/104HOIN 06pPaBOTKM.
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CpepHas
WHTEHCUBHOCTb
a) KagpuposaHue TekylLle b) CpeaHuit npodunib NOKanbLHOM c) CpefHuii npochunb NoKasbHOW
NIoKanbHoON obnactu obnactu 061acTn ¢ NIMHWEeRn NMHerHown
perpeccun
d) Macka 6uHapusalmmn c e) Mukcenu, knaccuuunpoBaHHble f) Mukcenun, HekoppekTHO
obnactamu rpebHeli 1 BNaguH Ha C 1CNOMb30BaHMEM MaCKU Kak KnaccuuuMpoBaHHble ¢
OCHOBE /IMHUK perpeccun rpe6Hu MCMNonb30BaHNEM nopora kak
BraguHbI
n0) Mukcenu, knaccuuunpoBaHHble h) Mukcenn, HeKOPpPeKTHO i) TokanbHan 4yeTKoCTb
C UCMOJIb30BaHNEM MaCKN Kak KnaccmuumpoBaHHble ¢
BnaguHbl MCMNoJIb30BaHNEM MNopora Kak
rpe6Hu

PucyHok 4 — 3Tanbl 06paboTkn anroputMa BbIUUCIEHUS NIOKANIbHOWM YeTKoCTU

CurHaTtypa o6pasua BbICOKOro KayectBa npefcraB/isieT co60i nepnoanyeckuii curHan, KoTopblii MOXeT
ObITb aNMPOKCMMMUPOBAH /IGO0 NPAMOYrO/ibHbIM KonebaHnem (BOHOM, UMMAYNbCOM), N60 CUHYCOUAANbHbIM.
B 4yacTOTHbIX XapakTepuctukax ugeanbHoe MNpsiMOyronibHoe konebaHue (BOMHA, MMMY/bC) OO/MKHO AEMOH-
cTpupoBaTtb NpeobnajatoLLyto YacToTy C a/ieMeHTaMy 60KOBbIX NOM0C YacToT (Sinc-pyHKuns). CuHycongans-
Hoe KoniebaHuwe (BOSHa, UMMY/bLC) BKIOYAET B Ce6S efMHCTBEHHYH npeobnafalowyo 4acToTy U MUHUMYM
3/1EMEHTOB C HenpeobajallyMy YacToTamu.

10
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[ns kaxpoi NokasibHOW 061acTu BbIUUCSIETCA cUrHaTypa, nepneHankynsapHas JOMUHMPYHOLLEA OpPUEH-
Tauum noToka rpebHeil.

Mpn aHanMse 4YacTOTHbIX XapakTepucTuK, OMWCAHHOM B AaHHOM nogpasfene, OLEHMBAaKTCA OAHO-
MEpHble CUTHATypbl MOCPEACTBOM BbIYUC/IEHUS CPefHWX 3HA4YeHWi BAOMb HanpaBfieHUs MOTOKa rpebHei.
B npouecce BblYUCEHUSA CpeAHUX 3HAYeHWA OTCUNLTPOBLIBAKOTCA LYMbl, BCTpeyawlmecs BAONb NOTOKOB
rpe6Heli 1 BNaguH, 1 obecneumsaeTcs BOCMPOU3BEAEHME MIABHO U3MEHSIOWErocs CUrHana B HanpasneHuu,
nepneHAnKy/IIPHOM MOTOKY rpe6Hel.

5.2.4.2 BbluncneHne NoKasbHOINO0 KOMMOHEHTa KavyecTBa, CBA3aHHOMO C YaCTOTHLIMW XapakKTepucTukamu

3HaueHune NnoKanbHOro KOMMNOHEHTa KayecTBa, CBSA3AHHOr0 C 4YaCTOTHbIMU XapakTepucTukamu, BblUMC-
nsetca no oopmyne

1 ecnn Fmax —A| wam Fmax —AL,

AP +C(4 + AP &

J |

APDA < Braoct ¥ B OCTasIbHbIX C/yyasix, (26)
N
F=1

rae C = 0,3 — napameTp 3aTyxaHus;
AX — aMnnuTyga ¢ MHAEKCOM 4acToTbl X.

KoMnoHeHT KkauecTBa <Fda MnpuHUMAET 3HayeHne 1, Korga mMakcumasibHas yactota Fmax gocturaertcs

npy amnautyge Alun Aa,.
5.2.4.3 ANroputM aHasin3a 4acCTOTHbIX XapaKTepucTuK
[na kaxaon nokanbHoW obnactm VB /:
a) fonosHeHre V pamKoli WUPUHON 2 nuKcens;
b) C MICNO/Ib30BAHMEM MHTEPNONAUUN BAMXKANLLIMX coceAeil MOBOPOT \/TaknM 06pa3om, YTOObl JOMUHK-
pyloLLas opueHTauns notoka rpebHeli bblia nepneHanKynspHa ocu X;
C) kKagpupoBaHune \/4Nna NCKNIYEHNA HeAeNCcTBUTENbHLIX 0bnacTeil;
d) BbluMCNEHNE cuUrHaTypbl rpebHeir-BnaguH S ansa V (cm. 5.2.3.2)]
e) BbluyncnerHne AMN® S, nonyyeHne npeacraBieHUs BesIMUNHbI A]
f) ucknroyeHne komnoHeHta DC (1. e. nepBOro KOMnNoHeHTa A);
) onpegeneHne Fmex Kak MHOEKCA C HaMbosblUeil BEe/IMUMHON B A,

h) BbluncnexHme <fFda cucnonb3oBaHnem A n Fmex (cm. 5.2.4.2).

Busyanusauua atanos o6paboTkM anropuTma npejcrasBrieHa Ha pucyHke 5.

5.2.5 PaBHOMEpPHOCTb FrpebHein 1 BNaguH

5.2.5.1 O6uwme NoNoxeHus

RVU npepcTtasnseTt coboli Mepy 04HOPOAHOCTU LUMPWHBI rpebHein n BnagunH (cm. [2]).

[ns n3obpaxeHus oTneyatka nasblia XOPOLLero kayecTsa OTHOLUEHME LUMPUHBI TPEBHS K WNpUHEe Bha-
[OVHbI JO/MKHO GbITh JOCTATOYHO NMOCTOSHHLIM U 6/IM3KMM K e4MHMLE NO BCEMY M306paKeHuto.

AnroputM oueHkn RVU onpegenseT nokasibHOe KavyecTBO M paboTaeT B pexumme 6/104HON 06paboTKu.

MpumeuaHune — RVU 3aBUCUT OT NPOCTPAHCTBEHHOM YacTOThbl AUCKPETU3aLMU.

5.2.5.2 Anroputm BblunucnieHua RVU

[ns kaxaoli nokanbHoin obnactn VB /.

a) onpejeneHne AOMUHUPYIOLWEA OpMeHTaLmMmn NoToka rpebHeir;

b) NoBopoT \/Takmm 06pa3om, YTo6bl 4OMUHMPYIOLLAA OPUEHTaLMSI NOTOKa rpebHelt Gbina nepneHanky-
NSipHa ocK X;

C) KagpvupoBaHue V oHA UCKIIOYeHUs HeAelcTBUTEeNbHbIX obnacTten;
d) BbluMCIEHME CUTHATYpbI TPebHer-BnaguH S ansa V (cm. 5.2.3.2)]
e) onpegeneHue Ol ¢ NCNoO/Ib30BaHMEM NIMHEHON perpeccuun Ha S;
f) pna kaxpgoro anemeHTa S(X) BblYMC/IEeHME nopora:

I(x) = x mOr(1) + On(o);

0) 6uHapusaumnsa S ¢ ncnosb3oBaHnem T|



FOCT P 72502.4—2026

CpepHsas
NHTEHCUBHOCTb

a) LleHTpanbHasa yacTb BXOAHOI NI0Ka/IbHOWM 06nacTtu

BenununHa

nukcesnb

c) AN® npoduna rpebHeli-BnaguH

d) Kapra ‘%!0521

PucyHok 5 — 3T1anbl 06paboTky anroputma aHanmnsa 4acTOTHbIX XapaKTepucTuk

h) knaccudmkauma rpebHel 1 BnaguH S nNo ycroBuio:
P(x)=12 ecnn S(x-1)<T(x)
[O B ocTasnbHbIX cnydaax’
i) onpefeneHne BekTopa nepexoga rpebHs BO BNaguHy:
C(x)=|2ecnn P(x-1)
[O B ocTanbHbIX cnyvyasx’

j) ¢ ncnonb3oBaHnem C uCKOYEeHWEe U3 S NepBOro M NocnefHero nepexofoB (yAaneHue HEeMosHbIX
rpebHeii 1 BnaguH), nonyyeHune S

k) BbluncneHne <rvu Kak OTHOLUEHMS LUMPUHbI TPEBHEl K LWMpuHe BnaguH B S.
Busyanusauus atanoB 06paboTki asiropyTMa npefcraB/ieHa Ha puUcyHke 6.

12
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a) KagpupoBaHue Tekyweli iokanbHOW obnactu b) CpegHuini npoduib NOKasnibHOW obnacTu

CpegHsas
MHTEHCUBHOCTb

d) JlokanbHbIt COBCTBEHHbII KOMMOHEHT KayecTBa,
0TOOpPaXeHHbIV B BUAE OTHOLWEHUA LWNPUHBLI TpebHen K
LIMPpYHE BnagvH

PucyHOK 6 — 3Tanbl 06paboTkn anroputMa BblUMC/IEHUSI PABHOMEPHOCTU FpeGHei 1 BnaguH

5.2.6 OpueHTayuma noTtoka

5.2.6.1 O6wme NonoxeHus

OFL (cm. [4]) npeacTaBnsieT coboil mepy HEMNpPepbIBHOCTU TPebHeiln 1 BnaguH, KOTopasi OCHOBaHa Ha
BblUMC/IEHNN abCONIOTHON Pa3HOCTV OpPMEHTaUUM NOKasNbHON 06/1acT U BOCbMU 6/1M3NeXalinx oKanbHbIX
obnacrei.

OFL npepnctaBnsieT co6oil nepBblli MpU3HaK, Ha OCHOBE KOTOPOr0 OMUCLIBAETCS KAauyeCTBO XOPOLUEro
y30pa oTrnevaTtka nanbla, NOTOMY YTO, Kak npaBuio, HanpasfieHue rpebHeli NOCTENEHHO U3MEHSIETCS, KpoMe
Tex c/lyyaeB, Korga nonajaetcs AefibTa-Touka unm s4po.

Anroputm oueHkn OFL onpegensieT /iokasbHOE KayecTBO U paboTaeT B pexvmMe 6704HON 06paboTKu.

5.2.6.2 AbcontoTHasa pasHocTb OFL nokanbHoli o6nactu

MoToK rpebHeli onpegensieTcs Mepoi abCoMOTHOW Pa3HOCTU MexAay OpuveHTauuel nokanbHol obna-
CTVM 1 BOCbMW 6m3nexawmx nokasbHbix obnacteii. AbcontoTHaa pasHocTb D(/, j) Ana nokasnbHon o6nactu
V(i,j) BbluMCNSAETCA C MCNOAb30BaHMeEM AoMUHMpYWnX OFL rpebHeit TekyLeli N1oKanbHOW 061acTn 1 BOCbMU
6/1M3n1exalmx nokanbHblXx obnactein no oopmyne (cm. [1])

1 1
X X min(evi) - evi-m,j-n) 380 ev(ij) . @v(i-ma-n)
D(i.j) = Beeeees 27)
~8~
MpumeyaHne — Bdopmyne ncnonblyercss MUHUMYM Yr/10BOI pa3HOCTM U pa3HocTM 360° 1 yr/10BOW pa3HOCTU

n3-3a HEOHXOAMMOCTY YUUTbIBaTb MOSHbIA yron (360°): Tak, pasHOCTb Mexay yrnamu 2° u 358° cocTtaBnseT 4°.

5.2.6.3 BbluncneHne nokasnbHOW opveHTaLmm notoka
3HaveHne nokanbHo OFL (Qofl agnsa pasHOCTU OopueHTauum nokanbHoi o6nactu D, j) BblumcnsaeTcs

no popmyne

13



FOCT P 72502.4—2026

D{iJ)-Qr ecnun D(i,j) > Or
ocal _ _ 90°-6m (1) (28)

0 B oCcTasIbHbIX cny4asx

rge Omn = 4° — noporoBoe 3HayYeHne pasHOCTM YI/10B, KOTOPOe cnefyeT yunuTbiBaThb.
EanHnubl nsmepenns D(i,j) — rpagycel.
5.2.6.4 AnAroput™m BbluMCAeHUs nokanbHon OFL
a) OnpepeneHne AOMUHUPYOLWEN opueHTauun notoka angle(V) nokanbHoli o6nactn VB /.
b) Ansa Kaxpgol nokanbHoin o6nactn Ve /:
1) BbluncneHne abcontoTHON pasHocTy opueHTaumn D(i,j) ¢ ucnonb3sosaHnem angle(\/) (cm. 5.2.6.2);

2) BblUMC/IEHME /IOKANBLHOIO Nokasartesia kadectsa <bfl.! (cm. 5.2.6.3).
Busyanunsauusa atanos o6paboTki anroputMa npeactasBsieHa Ha pUCYHke 7.

a) MepneHankynap K b) NlokasnbHble c) PasHocTu opueHTauuit d) 3HaueHns Qofl
opueHTauMn notoka opueHTaumm
rpe6Hei

PucyHok 7 — 3Tanbl 06paboTkn anropntma BblUMCNeHUs nokanbHoin OFL

5.2.7 PaBHOMEpPHOCTb MHTEHCUBHOCTN

5.2.7.1 O6wme NonoxeHms

MU — aTo cpegHee apudmeTmyeckoe WUHTEHCMBHOCTW BCEX MUKCeseil BXOAHOTO M306paxeHus. Anro-
put™ oueHkn MU onpegensiet rnobasibHOe KayecTBo.

5.2.7.2 Anroputm pacuyeta MU

QMU BbluUMCASETCA Kak cpefHee apumeTuyeckoe MHTEHCUBHOCTEN nukcenei B /.

5.2.7.3 ConoctaBneHne ¢ 3afaHHbIM AMana3oHOM 3HaYeHWin

[na cootBeTcTBUA TpeboBaHusAM 6s10ka kadectBa no NOCT P 72502.1 3HayeHUss gMu C niasarowei To4-
KO AO/MKHbI 6bITb CONOCTaB/IEHbI C KOMMOHEHTOM KavyecTBa QMU B gnanasoHe oT 0 go 100 ¢ ncnonb3oBaHMEM
dhopmynsbl (2), rae x = gMU, min(gMU) = 0, max(gMU) = 255:

o -“mun -101
- 255+ £ (29)
5.2.8 CpefHee apudmMmeTnyeckoe BCeX /10KaJIbHbIX CpPefHUX apuddMeTUYeCKUX WUHTEHCUBHOCTU

nukceneii BXO4HOro M306paxeHus

5.2.8.1 O6uwme nNonoxeHus

Anroputm pacyeta MMB onpegensieT /IoKa/ibHOE KayecTBO M paboTaeT B pexvme 6/I04HON 06paboTku.

5.2.8.2 Anroputm pacyeta MMB

a) Ana kaxaoh nokanbHon o6nactu V B/ BbluncneHne PuMMB — cpegHero apupmeTnyeckoro MHTEHCUB-
HocTu nukcenein B WA

b) BbluMcneHne QMVB Kak cpefHero apngmetTnyeckoro Habopa PwmmB ¢

5.2.8.3 ConoctaBneHne ¢ 3ajaHHbIM AMana3oHOM 3HaYeHWUi

[na cootBeTcTBUA TpeboBaHMAM 610ka kadectBa no FOCT P 72502.1, 3HayeHWss AMMB C nnasaroLiei
TOUKOW AOMKHbI BbITb COMOCTaB/IEHbI C KOMNOHEHTOM kayecTBa QMVB B gnanasoHe ot 0 go 100 ¢ ucnonb3o-
BaHuem dopmysbl (2), rae x = gMMB, min(gMMB) = 0, max(gMMB) = 255:

imb - J7mMB_'01
Quimb - J{mMB_| (30)

14
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5.2.9 KonmuecTBO MUHYLMI Ha U306paxXeHMn oTneyaTka nasbla

5.2.9.1 O6wme NoNoxeHms

KonnyecTBo MUHyLUA Ha M306paxeHnM oTneyatka nanbla BAMSET Ha pesyfibTaT NapHOro CpaBHEHUS.
[ns onpefeneHns konuuecTBa MWHYLMIA Ha M306paxeHWV OTnevaTka nasnbla crefyeT WCMosb30BaTb Mpo-
rpamMmHble cpeacTBa. Hanpumep, akCTpakTop NpM3HaKoB OTMNeYaTkoB nanbueB FingerJet, Bepcus C OTKPbITbIM
ncxogHbim kogom (FIFX) (cm. [5]) obecneunBaeT noacyeT 06HaPYXXEHHbIX MUHYLMI HA M306paXKeHUN oTnevaT-
Ka nasnbua. ANrOpUTM BbIYMCIEHUS KOMMYECTBa MUHYLWIA onpeaenseT rnobasbHOe KayecTBo.

5.2.9.2 ANropuTm BbIYUCNEHNS KOSIMYECTBA MUHYLUIA

Qmi — 3T0 YACNO MUHYLMIA Ha M306pakeHnM oTnevaTka nasbua, 06HaPYXEHHbIX 3KCTPAKTOPOM MUHYLWIA.

5.2.9.3 ConocTtaBfieHNe C 3aaHHbIM AManasoHOM 3HAYEHUN

[ns cootBeTcTBMA TpeboBaHUAM 610ka kadecTBa no NOCT P 72502.1 3HauyeHUs Qmin  gomkHbl ObITh
orpaHuyeHbl go 100 no dopmyne

NnCNT |<?fm!nT. ecnun 9mJ ~ 10°
Mviin - (31)
[100, ecnu <YNr > 100
5.2.10 Konwn4yecTBOo MUHYUMii B 061acTu LLeHTa Macc
5.2.10.1 O6uMe NOMOXeHNS
KonnyecTBo MUHYLMIA B 061aCTK LieHTa Macc npeacTaBasieT coboli KOMYecTBO MUHYLMIA B TOKasIbHOW 06-
nactun (200 x 200 nukceneit), LEHTP KOTOPOI coBnagaeT C LEHTPOM Macc O6Hapy>XeHHbIX MUHyuuin (cm. 5.2.9).
[aHHbI KOMNOHEHT KayecTBa onpeensieT oKasibHOe KayecTBO B 06/1aCTU PaCNO/IOKEHUS MUHYLWIA.
5.2."/0.2 ANropuTm BbIYMC/IEHNST KOMIMYECTBA MUHYLMIA B 06/1aCTU LieHTpa Macc

PMEM — 3T0 4MCNO MUHYUMIA B SIOKa/IbHOM 06nacTn pasmepom 200x200 nukcenei, LeHTP KOTOpoii co-
BnajaeT C LEHTPOM MacC 0GHapPYXEHHbIX MUHYLIMIA HA M306paXeHUN oTnevaTtka nanbLa.

5.2.10.3 ConocTasfeHne ¢ 3agaHHbIM AMana3zoHoOM 3HaYeHWi

[na cootBetcTBUA TpeboBaHnAM 6noka kavectsa no NOCT P 72502.1 3HayeHns Qmin  gosmxHbl ObITh
orpaHnyeHsl go 100 no dopmyne

COM IgminM>ecnn qSm - 100
4I1IN (32)

}IOO, ecnn <minM > 100

5.211 Ka4yeCTBO MUHYLMI HA OCHOBE NTIOKa/IbHOrO CpeaHero

5.2.11.1 O6ume nonoxeHus

ONna Kaxaoro MecTonosioXeHUst 06Hapy)XeHHON MUHyuun (cM. 5.2.9) BbluMCNsieTCa /oKaslbHOe Kaue-
CTBO Ha OCHOBE CTaATUCTUKM U306paxeHns. duKcupyemoe 3HavyeHne nokasatesis KayecTBa arpermpyercs kak
KOIMYeCTBO NI0KasIbHbIX NOKa3aTesieli kayecTBa B yka3zaHHOM AvanasoHe. [aHHbli KOMMNOHEHT KayecTBa onpe-
OensieT nokasbHOEe KayecTBO B 06/1aCTU PaCMONOXEHNA MUHYLMWIA.

5.2.77.2 ANropnTM BbIYUCAEHUS KavyecTBa MUHYLMIA HA OCHOBE /IOKa/IbHOrO CPeAHEro

dmin BblMUCNIAETCA NyTEM OMNpPeAesieHNss NOKaNbHOIO KadecTBa KaxAoW OOHapYXEHHOW MUHYyuun no
dopmyne

N ol (33)

roe aA(/) — cpegHee apudmMeTnyeckoe M306paXKeHNs oTnevaTka nanbLes;

u(\0 — cpegHee apudmeTnyeckoe nokanbHON obnactn pasmepom 32x32 NUKCeNs, LEHTPUPOBaAHHON Ha
MUHYLWK;

o(/) — cTaHgapTHOE OTK/IOHEHMEe M306padKeHUs oTnevaTka nasibLes.
MU - onalyn
Mokasatens kauecTsa gmin onpeAenseTcs kak NpoLeHT 3HaYeHun gi\/ﬁﬁy , KOTOpble HaxogAaTcs B Aua-
nasoHe (0; 0,5]:
"I? jl, ecnrm 0< g NEMJ<0,5

LMY ¥=1 [0 B oCTasIbHbIX Cyyasx
Qrin = ncT (34)
Qmin
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5.2.11.3 ConocTaB/ieHNe € 3a4aHHbIM Anana3oHOM 3HaYyeHWi
[na cooTtBeTcTBUSA TpeboBaHusaM 610ka kavectsa no TOCT P 72502.1 3HaveHus Qmnin c nnasarowei

TOYKOWN A0/MKHbI OblTb CONOCTaB/IEHbI C KOMMNOHEHTOM KavyecTBa Qmin s AnanasoHe ot 0 go 100 ¢ ncnonb3o-

BaHnem copmysnbl (2), rae x =pdJN. T 'n(N1bl) = Tax(/lbl) = 255:
n 4MKI
in - -101
O - et (35)

5.2.12 KauyeCTBO MUHYLMUI Ha OCHOBE AOCTOBEPHOIO YPOBHS OpUEHTaLUM fIoKanbHOW o6nactu

5.2.12.1 O6wme NonoxeHus

[Nna Kaxgoro MecTonosioKeHUs 06HapYXeHHOM MuHyumm (cMm. 5.2.9) BbluMCAsieTCs AOCTOBEPHbLIA Ypo-
BEHb OpMeHTauun nokanbHoin obnactn. Pukcmpyemoe 3HavyeHue nokasatens kadecTBa arpermpyercs kak Ko-
NNYECTBO NI0KaNbHbIX NOKa3aTesieil kKayecTBa, KOTOpble NPEBbLILLAIT 3aaHHOe 3HaYeHue. [JaHHbI KOMNOHEHT
KayecTBa onpegensiet nNokasibHOe KayecTBO B 06/1aCTU PacnosioXeHUs MUHYLWIA.

5.2.12.2 ANropuT™M BbIYUC/IEHUSA KayecTBa MWUHYLMIA Ha OCHOBE AOCTOBEPHOrO YPOBHSA OopuveHTauuu fo-
KasnibHO obnactu

<7(7%i:nL BbIUMC/ISIETCS NMyTEM ONpeaeneHnsl I0Ka/lbHOro KayecTBa Kaxaol O6HapY>XeHHOW MWHYyLUUW Mo
dopmyne
<Mn'0L = t'OCU +). (36)

roe <bel OO — pocToBepHbI ypoBEHb OpUEHTaLMK OKaIbHOM 06nactu V pasmepom 32*32 nukcens, LeH-
TPUPOBAHHOWN Ha MUHYL MU,
MokasaTtens kauectsa QnOiCLn onpeaenseTca Kak NpoueHT 3HaYeHnn ‘g; ocl
yeHue 0,8:

, KOTOpPbI€ npeBbIWakT 3Ha-

1 ecnn a=>0,8
0 B oCTasibHbIX Cnyvyaax

BRAR S 37)

5.2.12.3 ConocTtaBneHne ¢ 3agaHHbIM AnanasoHoM 3HayYeHuii oL
[na cootBeTcTBMA TpeboBaHUAM 6n10ka kavectBa no NOCT P 72502.1 3HayeHuss Qnin c nnasarowei

“ ocH
TOYKOIN AOMMKHbI ObITb COMNOCTaBNEHbI C KOMMIOHEHTOM KayecTBa Qmin s AnManasoHe oT 0 4o 100 ¢ ncnonb3o-

BaHnem dpopmynbl (2), rge X = QninL- m*9MiN~) = 0, maxRimin') = 255:

G-

101 (38)
255 + e

5.2.13 CpefHsaa UHTEHCMBHOCTb 06/1acTn nHTepeca

5.2.13.1 O6LwmMe NOMOXEHMUS

O6nacTb MHTepeca 419 N306paxeHns oTneyaTka nasabla — 3TO 06/1aCTb NepefHero niada, cogepxa-
Wwaa otneyatok nasibua. CpegHsAss UHTEHCUMBHOCTbL MUMKCEeNein B 3TO obnacTu BbluMcisieTcs no Habopy sio-
KanbHbIX obnacteli pasmepom 32*32 nukcens, B KOTOPbIX XOTSA Obl OAMH MWKCE/b MPUHAANEXUT obnactu
uHTepeca. [aHHbIi KOMMOHEHT KayecTBa onpegensiet rnobanbHOe KayecTBo.

MpumedyaHne — [laHHbI1 KOMNOHEHT Ka4YecTBa CU/ILHO KoppenupyeT ¢ gmn (cm. 5.2.7) n gMmB (cm. 5.2.8).

5.2.13.2 OnpegeneHve obnactn uHtepeca

a) Pa3bueHne n3obpaxeHus otnevaTka nanbla / CTPYKTYpPUPYOLWMM 31eMEHTOM pasMepoM 5*5 nukce-
nein, nony4vexne 7,

b) NnpuMeHeHune K / Hopmasim3oBaHHOro dmnbTpa Maycca (kaxablii BEC AENNTCSA Ha CYMMY BCEX BECOB) C
pasmepom agpa 41 * 41 n ctaHgapTHBIM OTK/IOHEeHMeM 6,5; nonyyeHue G;

¢) 6uHapusauma G; nonyveHue B.

MpumeyaHne — [na 6GuHapmusauum MoxXeT 6bITb UCNoMb30BaH MeTog Ouy (cm. [6]);

d) npumeHeHne k B HopmannsoBaHHOro dounbTpa lMaycca (Kaxabli BEC AeNNTCS Ha CyMMY BCEX BECOB)
C pasmepom ggapa 91*91 u ctaHfapTHbIM OTKNIOHEeHMeM 14; nonyyeHue G
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e) buHapusauma G'; nonyyeHue B
f) onpegeneHne KOHTYpoB nepeBepHyToro B'; nonyyenune C.

MpumeuaHue — [ns onpeaeneHns KOHTYPOB MOXET GbITb UCMONb30BaH mMeTogd Cy3yku (cMm. [7]);

) npuceoeHue 3HayeHns O NMKCeNsaM KOHTYpPOB B nepapxun C, MMeKLWNX poanTeNbCKA 3/1IEMEHT;

h) npucBoeHue 3HaueHus 1 NuKcenam, He NPUHagNexalum camoi GOonblIo 061acTh nuKcenen co
3HayeHunem O;

j) onpegeneHve ob6nacTn UHTepeca Kak NUKcenei co 3HavyeHnem 0 B NONYYEHHOW BMHapHO Macke R.

Busyanusauma atanoB 06paboTkM anropuTma npefcraB/ieHa Ha pUcyHke 8.

e) Pa3mbiToE f) BuHapusuposaHHoe 0) KoHtypbl C, h) Macka R obnactn
nsobpaxeHune G' nsobpaxeHve B' o6BefileHHble pasHbIMU UHTepeca
LBeTamm

PucyHok 8 — 3JTanbl 06paboTkn anroputMma onpejeneHus 061actu uHTepeca

5.2.13.3 ANroputMm BblUUC/IEHNS MOKas3aTesis kayecTBa 06/51acTv UHTepeca

a) OnpegeneHne obnactn nHtepeca R (cm. 5.2.13.7);

b) ANS KaXXA0A nokanbHoW obnactn V pasmepom 32 * 32 B /: ecim V COAEPXUT XOTA Obl OAVNH NUKCESb,
cofepxaluiica B macke R, Tekywas nokanbHas 061acTb MoMevyaeTcs Kak nepefHuii nnax;

C) BbluncneHme q"REA — cpegHero apumMeTMyeckoro 3HaYeHMn ypoBHA CEpPOro BCEX MUKcesnel B Ha-
60pe NoKasibHbIX 061acTeil V, OTMEUYEHHbIX Kak nepeaHuii nnaH.

17



FOCT P 72502.4—2026

5.2.13.4 ConocTaBfeHne ¢ 3afaHHbIM AMana3zoHOM 3HAYEeHWi

[na cootBeTcTBMA TpeboBaHMAM 6noka kadectBa no MOCT P 72502.1 3HauveHus g"REA c nnasatoLiei
TOYKOI AO/MKHbI BbITb COMOCTaB/IEHbI C KOMMOHEHTOM KadecTBa Q*REA e AgnanasoHe ot 0 go 100 ¢ ucnosb3o-
BaHnem dhopmysnbl (2), rae X = g*REA, min(q"REA) = 0, max(q"REA) = 255:

i Qar ~QL
WAREA 5 ; Siae (39)

5.2.14 CymMMa KapTbl KOrepeHTHOCTN OpueHTauum obnactn nHtepeca

5.2.14.1 O6LmMe NOMOXEHUS

Cymma KapTbl KOrepeHTHOCTW OpueHTauun KOJIMYECTBEHHO onpefesnseT KOrepeHTHOCTb npegnosiara-
eMOoro noss opueHTauuu n3obpaxeHus oTrneyatka nanbua. KapTa KOrepeHTHOCTU BblYMCASETCA B COOTBET-
CTBMU C MeTOLOM, OnucaHHbIM B [8]. ANTOPUTM BbIYUCIEHUA CYMMbl KapTbl KOF€PEeHTHOCTM onpegenset no-
KasibHOe Ka4yecTBO U paboTaeT B pexmme 6/104HOIN 06paboTku.

5.2.14.2 BbluncneHue rpagueHTHoOro noss

pagneHTHOe none A = (X, Ay) TUHTEHCUBHOCTU nukcenei /(/, y) n3obpaxeHns / BblumcnseTcs no dgpop-
Mynam:

XA, =0 +19-/(/-1,Y)/2 pna 1</< Iw- 10<y<lh

gx(0J) =1(13)~\(0J) pna 0<; <lIh, (40)

gx(iw5) = 'Cwsj) - KV - 1,j) gns o <j <ih
oy, )=(0(,j + - I(,j- 1)/2 pna0</<Ilw,1<j<lh- 1
gy(, 0) =/(/, 1) - /(/, 0) gna 0 </<lw, (41)

gy(". /m= /¢, Ih)y~ /(/, Ih~ 1) Ana 0 <i<Iw
rae 1 lh— coOTBETCTBEHHO LUMPUHA U BbICOTa / B MUKCENSX.
5.2.14.3 BbluncCnieHne KOrepeHTHOCTU /10KanbHO obnacTtu
KorepeHTHOCTb /I0Ka/iIbHOI 06/1acTh V BblUMCNSAETCS M3 COOTBETCTBYHOLLETO FPAANEHTHOrO MO gs WH-
TEHCUBHOCTU NuKcernei no opmyne

coh(yy 'ISsMI (42)
x| gs (i=j)\
roe [x| o3HavaeT eBKINAOBY HOPMY X, @ CYMMbl BbIYUCAAIOTCA MO BCEM MUKCENAM B V.
MpumeyaHne — gsonpegened s 5.2.14.4.

5.2.14.4 ANropuUTM BbIYUC/IEHUA CYMMbl KOT€PEHTHOCTH

a) BbluncneHue rpagMeHTHOro Nons 4 MHTEHCMBHOCTU nukcenel / (cMm. 5.2.14.2);

b) BblUMC/IEHWE KBAAPATHOrO rpagMeHTHoro nonsa gs = (eft- 42 2axgy)

c) onpegenexHne obnactn nHtepeca R (cm. 5.2.13.2)]

d) gns kaxgoin nokanbHoOW o6nactn V pasmepom 16 * 16 B /: ecnn V cogepXut xotst 6bl OAMH MUKCESb,
cogepxawumiica B R, BbluncneHune korepeHtHoctn coh(V), B npotuBHom cniy4vae coh(V) = 0;

€) BblYNC/IEHNE CYMMbl KOrepeHTHocTn Qcoh kak cymmbl coh(V) no Bceit V.
5.2.14.5 ConocTaBneHne ¢ 3adaHHbIM AMana3oHoOM 3HAYEeHWi
[ns cooTBeTcTBUA TpeboBaHWaM 6noka kayectBa no FOCT P 72502.1 3HauveHuss PcoH c nnasawoLlei

TOUKOW A0JDKHbI 6bITb COMOCTaB/IEHbI C KOMNOHEHTOM KayecTBa OCOH B AnanasoHe oT 0 ao 100 ¢ ncnonb3o-

BaHvem cpopmynbl (2), rge X = qgoH >T 'n(<7coH) = 0. Tax("coH) = 3150:

»Sum
WCOH
3150 +e (43)
MpumeuyaHue — MakcumanbHoe 3HauYeHMe qcoH onpegensieTcss MCMoOSb3yeMbIM NPOrpaMMHbIM oGecneve-

HMem. MakcumasibHbIli pasmep M306paXeHusl, ¢ KOTOPbIM paboTaeT 3KCTPAKTOP MUHYLUWIA, NpUBEAEHHbI B 5.2.9, cocTas-
nsiet 800 x 1000 nukceneli, 4To MOXeT BMecTuTb 3150 6/10K0B nukceneli pasmepom 16x16. Takum o6pasom, MakcuMasb-

Su S
HOe 3Ha4yeHue qcorpi AN faHHOW peanu3auun cocTtasnseT 3150.
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5.2.15 OTHOCUTEe/IbHAA cyMMa KapTbl KOFTEPEHTHOCTU OpueHTaumn o61actu nHTepeca

5.2.15.1 O6Lwme nonoxeHus

OTHOCUTENbHAs CymMMa KOTepeHTHOCTM KapTbl OpueHTauuu npeacTtasnseT coboil cpegHee 3HayeHue
KOrepeHTHOCTM OpWEeHTauun /IoKanbHOl 0651acTu, onpegenieHHol B 5.2.14. ANropuTM BbIYMCNEHUS OTHOCU-
TeNbHOI CYyMMbl KOTEPEHTHOCTM onpeAensieT NoKasibHOe KayecTBO 1 paboTaeT B pexume 6/104HON 06paboTKu.

5.2.15.2 ANroputm BbIYNCNEHNSS OTHOCUTENbHOW CYMMbl KOT€PEHTHOCTU

a) BoluncneHne Qcoh ¥ coxpaHeHWe B N KONMYECTBA /I0KasIbHbIX 0b6nacTteli V, KoTopble cogepXaT XoTs
6bl 0AMH NuKcenb, cogepxalwuiica B R (cM. 5.2.74);
. ppi
b) BblU/CNEHNE OTHOCUTESNIbHON CYMMbl KOF€peHTHOCTN FACOH = —~— e
5.2.15.3 ConocTaB/ieHne ¢ 3ajaHHbIM AMana3oHOM 3HaYeHUi
[na cootBeTcTBUA TpeboBaHMAM 6s10ka kavectBa no FOCT P 72502.1 3HauyeHua <7COH C niaBatoLLen

- REL
TOYKOWN A0JDKHbI ObITb CONOCTAaB/EHbI C KOMMOHEHTOM KayecTBa Qcoh B Anana3oHe OT 0 A0 100 C UCNOJ1b30-

BaHMeM QOpMYySbl (2), A€ * = Qcoh , T 'M(9COH) = 0. Tax(<7coH) = 1:

rel

YCOH
= 101
Qcoh = 1+ 8 (44)

5.2.16 BekTOop NpuU3HaKoB KayecTBa

5.2.16.1 O6wme nonoxeHus

Mpu3HaKkn kayecTBa, OMMCaHHble B 5.2.2—5.2.6, NpefocTaBNAlT KapTy 3Ha4YeHWii nokasaTtesneli kaye-
CTBa A/151 /IOKa/bHbIX 06n1acTeli N306paxeHnss otTneyatka nanabua. MNMpusHakM kavyecTBa, ykasaHHble B 5.2.7—
5.2.75, npeAocTaBnsAoT CKansapHble 3HaYeHUs nokasaTesnei kauectsa A1 U306paxeHUs oTneyaTka nasbLa.

Bce npu3Haku kauyecTBa AO/HKHbI 6bITb 06beANHEHbI B BEKTOP NPU3HAKOB KayecTBa YUKCUPOBAHHON ANn-
Hbl 4/19 BO3MOXHOCTU €ro MCNoJsib30BaHNsi CUCTEMOI knaccudmkaum. Takum 06pas3om, MpU3Haky KayecTsa,
onucaHHble B 5.2.2—5.2.6, arperupylTcs C MUCNoMb30BaHNWeEM cpefHero apudmertmyeckoro (cm. 5.2.16.2),
CTaHOapTHOro OTK/IOHeHnA (cMm. 5.2.16.3) n ructorpammbl (cM. 5.2.16.4) ana nocnefyowero BKIOYEHUA X B
BEKTOP Npu3HakoB ka4vectBa (cm. 5.2.76.5).

5.2.16.2 CpefHee 3Ha4eHue floKanbHbIX Nokasatesneli kayecTsa

a) Bbluncnexne

CpefHee 3HavyeHue nokasaTens kavectsa no matpuue N * M floKasbHbIX 3HAYEHUI NokasaTens Kaye-
CTBa BbluncnsaeTcs no opmyne

N M
W (45)

roe L — nokanbHble nokasatenu kadectBa QS8ci (cm. 5.2.2), g°ci (cm. 5.2.3), DA (cwm. 5.2.4), Aunyn
(cm. 5.2.5), dofl (cm. 5.2.6);

G — arpernpoBaHHble cpefHMe 3HauyeHus nokasartenei kayectsa Aocu <pd> 9f\WWu> 9(@fl b cooT-
BeTCTBUM C L.

b) ConoctaBneHve c 3afaHHbIM AYana3oHOM 3HAYEHUI

[na cooTBeTcTBUA TpeboBaHMsAM 6n1oka kadecta no FOCT P 72502.1 arperMpoBaHHble CpegHue 3Have-
HMA NokasaTesieil kayecTsa € naaBaloLled TOUKON [cm. 5.2.16.2 a)] A40/DKHbI BbITb CONOCTaB/IEHbI C KOMMOHEH-
TOM KauyecTBa B gnanasoHe oT 0 go 100 v okpyrneHbl A0 61mxailiero Lenoro ymcna.

Moka3aTtenun kadyectBa <ocl>9lci_’' 9fda n 9ofl CONOCTABNAIOTCA COOTBETCTBEHHO C KOMMOHEHTaMu Ka-
yectBa Q@CL, Qlcl’ Qfda n Qofl c ncnosnb3oBaHnem popMysbl (2). MNMokasatens Kayectsa Q*Vu conocTas/is-
eTCA C KOMMNOHEHTOM KayecTBa Q”vu no dopmyne

Qrwu « 100 sigmoid VQrVU-l>§> (46)

5.2.16.3 CrtaHfapTHOEe OTK/IOHEHUWE /TI0Ka/bHbIX Nokasartenei kavecTsa

a) Bbluncnenuve

CTtaHgapTHOe OTK/IOHEHMe nokasaTens kadectBa no marpuue N mM foKasibHbIX 3HAYEHWI nokasartens
KayecTBa BblUMCASAETCA MO dhopmyre
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n N M
G= — — yy(t-(iJ)-FY (47)

rie L — NokanbHble nokasaTenn KauecTsa &CCE‘.' (cm. 5.2.2), ghc@ (cm. 5.2.3), a'ffgg (cm. 5.2.4), z-'ﬁiﬂ

(cm. 5.2.5), qoFL (cm. 5.2.6);

G — arpernpoBaHHble CTaHAapTHbIE OTKNOHEHUS nokasaTesnieli kadectBa Qqcl>Qicl- QFda>Qrvu’ Qofl
B COOTBETCTBUM C L;

F — arpervpoBaHHble cpefgHWe 3HavyeHua nokasarteneil kavyectBa Pocbl Qtlcl’ Qfda> Qrvu’ Qofl b
cooTBeTcTBUK C L.

b) ConoctaBneHune ¢ 3agaHHbIM gnana3zoHoOM 3Ha4YeHui

[na cooTBeTcTBUA TpeboBaHMSAM 6noka kadyectBa no FOCT P 72502.1 arpernpoBaHHble CpeHne 3Hauve-
HWA NoKasaTtesieli kayecTBa C naaBawLein Toukon [cm. 5.2.16.2 a)] 4o/MKHbI OblTb CONOCTaB/IEHbI C KOMMOHEH-
TOM KayecTBa B gnanasoHe oT 0 go 100 u okpyrneHbl Ao GrmXailiero Lenoro ymcna.

lMNokasaTtenn kayectsa Pocbl Qicl’ Qfda n Qofl cONOCTaBATCA COOTBETCTBEHHO C KOMMOHEHTaMW Ka-

yectBa Qqcl’ Qlcl- Qfda u Qofl c ncnosb3osaHueM copmybl (2). Nokasatens kayectsa PrVu conoctaBns-
eTcs C KOMMOHEHTOM KayecTBa QrVu no chopmyne

Qrvu = 100sigmoid(pgvu-1- 1+ 2 (48)

5.2.16.4 TmcTorpamMmma /loKafibHbIX NoKasaTesnei kavyecTsa

3HayeHnst NoKasIbHbIX NokasaTesniein kauecTBa, onucaHHbIX B 5.2.2—5.2.6, 4O/MKHbI ObITb NPEACTaB/IEHbI
B BUAe ructorpamMm (oUMKCUpOBaHHON AnvHbI ¢ 10 AueiikaMy, 0TOHBpaxarLmnx pacnpeseseHns oKaabHbIX No-
Kasatenei kadecTtBa. paHuLbl sUeek rmcTorpaMMbl A1 KaOKAOr0 nokasaTens KayecTBa cnegyowme:

b fda = {-°°; 0,268; °-304; 0,33; °>355; 0,38; 0,407; 0,44; 0,5; 1; °°}.
BLCL = {-°°; °; 0,7; 0,74; 0,77; 0,79; 0,81; 0,83; 0,85; 0,87; °°},
e0CL={-s 0,377; 0,479; 0,579; 0,655; 0,716; 0,766; 0,81; 0,852; 0,898; <3, (49)
Bgfl = {—; 0,01715; 0,035; 0,0557; 0,081; 0,115; 0,1718; 0,2569; 0,4758; 0,748; <3}
Brvu ={-m; 0,5; 0,667; 0,1; 1,25; 1,5; 2; 24; 30; °°}.

Kaxgasi ructorpamma BbIYUCSIETCS C UCMOSIb30BAHMEM YKa3aHHbIX FpaHuL, MHTepBanoB, rae /- nHTep-
Ba/1 B rMCTOrpaMMme 3a4aeTcs rno popmysie

(B'0,B £ Y)anal <i<|BQ, (50)

rope BQ 1o Bfda, 6lc |, Bocl, Bo fl, ” rvu-

FncTorpamMbl /I0KasibHbIX MoKasaTeneil kayecTea onpegensioTcs B COOTBETCTBUM C rpaHMLAMM WX WH-
TepBanos no copmynam (51) n (52). Mpwn 3TOM /-ii MHTEpPBAN COAEPXUT MOLLHOCTb MY/IbTUMHOXECTBa, COAep-
Xallero 3Ha4YeHnsi, orpaHNUYEHHbIE 3TUM MHTEPBA/IOM.

QFDA = H'FDA - QFDA <~FDA}| [nst 1- /- I"FDal’
QICL = [{’LCL - ALCL* <ALCLY A 1</< |BL] ],
QOCL = {fiOCL - Qocl! < BOCI\ Ans 1-  1Moclk (51)
QOAL = {60A.- QOFL <B'OFL} Ans 1-  |BFDA.

Qwvu = {"rvu- Qrvu <*rwu}l Ana 1- i- I"rvul
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rVICTOFpaMMa OTAEe/IbHOIo npusHaka, npeancrtaB/ieHHasd ee HLIeVIKaMVI, 3anncbliBaeTcsa cneanyrwmnm 00-
pasom:
9fda =W fda) gna 1- '< I"fdal

91cl =WicJ [na 1- /< IBicll
9ocl =Wool) gna ;< I"OCII’ ("2)
9ofl =Wofl) gna 1- ik ["oflk
9rvU =W rvlj} ANA ~ - ' < I"RVLII-

5.2.16.5 ®opmupoBaHue BeKTOpa NpPU3HaKoB KayecTBa
BekTop Mp13HaKoB KayecTBa, KOTOPbI/ SABASETCA BXOAHLIM NMapameTpoM ANs BblYUCIEHUS KOMMJIEKCHO-
ro nokasartens kayectsa (cM. 5.4), 3afaeTca cnefyrowmm obpasom:

AFOCTP 72502.1 =W&CL> AFDA> ARVU’ "&FL« "OCL> ALCL’ "FDA- ~"RVU' "OFL- ®3Cbl ALCL- "FDA’
QrVU’ "OFL’ MU’ AMMB’' ACOH » ~COFI >Qa REA’ "MIN . "MIN . ~MIN m~MIN }
5.3 JonosiHnTenbHble KOMMNOHEHTbI KayecTBa

5.3.1 O6wme NosoxeHms

B HacTosuwem nogpasgene onpefeneHbl asiroputMbl BblYUCIEHUSA AOMNOAHUTENbHLIX KOMMOHEHTOB Ka-
yecTBa M306paXeHNs oTneyaTka nanbla, KOTOPbIE HE YYUTLIBAOTCSA MPU BbIYUCNIEHUN KOMMNIEKCHOTO MokKasa-
Tens KavyecTtsa.

5.3.2 PagnanbHbIl CNEKTP MOLLHOCTU

5.3.2.1 O6uiMe NoNoxXeHus

PagunanbHblii CNEKTP MOLLHOCTM SIBASETCA MEPOil MakCHMasibHOW MOLLHOCTWU CUrHasia B onpeaesieHHol
nosioce 4acToT rnobanbHoro paguansHoro dypbe-cnektpa. [pebHu MoryT 6bITb SI0KAaSIbHO annpoKCUMUPOBa-
Hbl MOCPEACTBOM OAHOI CUHYCOMAANIbHOM BOJMIHbI, MO3TOMY BbiCOKasA KOHLEHTpaLuuMsa 3Heprum B y3KOW nosoce
4acToT COOTBETCTBYET Noc/iefoBaTesibHbIM CTPYKTYpaM rpebHei.

BBuAy TOro, 4to rpebHu Ha n3obpaxeHun oTnevaTka nasbla MOryT 6biTb 10KasIbHO annpoOKCUMUPOBaHbI
NoCpeacTBOM CUHYCOMAANbHOW BOJSHbI, GO/bLIOE 3HAYEHUE 3IHEPrUM CUHYCOMAaNbHO BOJSIHbI CBUAETENb-
CTBYeT 06 OYEHb YETKMX, ACHbIX, HACbILLEHHbIX FPEOHAX. YCTOWUMBOCTL rPebHEBON CTPYKTYPbl MOXET 6biTh

ncnosib3oBaHa A/19 U3MepPeHUs KayecTBa N300paxeHns otrnevaTka nanbua. 3HavyeHvem F BbI6VIpaeTCFI MakK-

CMMasibHOe 3HauyeHue paguanbHoro dypbe-cnekTpa B npegesnax AonNycTUMoi obnactu dypee. JonycTumas
obnactb ®ypbe npeacTaBnseT coboil 06N1acTb kak He caMoli BbICOKOW YacTOTbl, Tak U HEe camoli HU3KOl. Yem

Bbille 3HavyeHne F, Tem Bblwe KayecTBO VI306p3.)KeHI/IFI oTnevyartka nanbua.

5.3.2.2 MNepemeHHble
MepemeHHble, UCnosib3yeMble NPU BblYUCNEHUM paananbHOro dypbe-cnekTpa, npusegeHsl B Tabnvue 1

Ta6nunua 1— lMepemeHHble, UCNOMb3yeMble NMPU BbIUMCIEHUN pafnanbHOTO dypbe-cnekTpa

MepemeHHas 3Ha4YeHne no ymonyaHuio OnucaHune
Trim 0,143 uukn/nukcenb HWKHAA rpaHuua nosiocbl 4acToT
Triax 0,077 ymkn/nukcenb BepxHsas rpaHuua nonockbl YacTtoT
\ 1 nukcenob Lar auckpetnsaumm mMexay KosibLeBbIMW nosiocaMu B CMeKTpe 4yactoT
0 180 PaccmaTpuBaemble rpafychbl cnekrpa

5.3.2.3 Anroput™

a) BbluncnexHve BennumHbl AsymMmepHoro AM® F(u,v) BXOAHOro0 M306paxeHus;

b) npeo6pasoBaHne F(u,v) B NOASAPHbIE KOOpPAWHATLI U HOpManu3aunsa 4o gnanasoHa [0;1];

C) onpejesieHne MakCuMasibHOW 3Heprun (T. €. MakCMMaslbHOW BesIMUYMHbI BCEX YacCTOT) U BblYMC/IEHME

Qpow (cm-5.3.2.5).
5.3.2.4 BennynHa nonocbl 4acToT B MOMIAPHbLIX KoopauHatax

BennunHa J KONbLEBOW MOMOCbI YacToT Mexay r u r + Ar dypbe-cnektpa B MOMSPHbIX KoopAuHaTax
F(a,r) Bbluucnsaetca no gpopmyne
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n r+Ar
E | F(a,n)
J a=0 .
(r) A A (54)
E E A«r)
<=° min
roe a— yron;
r— paguyc.

F(a,r) — sBnaetca npeacrtaBneHmem cnektpa f(p, q) B NonsipHoi cucteme KoopamHar (a, r), CM. pUCyHOK 9.

BennuuHa
1100

1050

1000

950

900
0,06 008 011 0,13 0,16 0,18 Lukn/

Linkn/nukcens PagvaH nuKcesnb
a) ®dypbe-cnekTp BXOAHOIO b) ®ypbe-cnekTp B ¢) YacToThl B d) OgHOomMepHas BennyMHa 4acToT B
n3obpaxeHns nonspHoin cucteme  obnactn UHTepeca obnactn nHTepeca
KoopauHat

PucyHoK 9 — 3Tanbl 06paboTkM afiropuTMa BblYMC/IEHUS paAnasbHOTO CrnekTpa MOLHOCTU

5.3.2.5 BbluncneHne nokasartesia Kayectsa Mo pacnpefeneHnto aHeprum
MokasaTtenb kadectBa qPOwW BbluncseTcsa no opmyne

<bow = J(r)|. 55
p&g\l (I (55)
MpumeyaHne — PagnanbHblii CNEKTP MOLWHOCTU 3aBUCUT OT MPOCTPAHCTBEHHOW 4acToTbl AUCKpeTusa-

uun. 3HayeHus No yMOMYaHuio, ykasaHHble B Tabnuue 1, npuBefeHbl A5 NPOCTPaAHCTBEHHOW 4acTOTbl AWCKpPEeTM3aumm
196,85 nukc/cm.

5.3.3 dunbTp Nabopa

5.3.3.1 O6wme nNonoxeHus

ANropuTM BbIYMCNEHUSA NOKaslaTens KkavyecTsa, OCHOBAHHOrO Ha ounbTpe abopa, paboTaeT B pexume
NMKCeNbHON 06paboTkM 1 BblUMCNSAET CTaHAAPTHOE OTK/IOHEHME OTBETOB HaHka (ounbTpoB Fabopa (cMm. [9]).
Pasmep 6aHKa hunbTPOB onpeaensieT KONMYecTBo (PUILTPOB, PABHOMEPHO OPUEHTUPOBAHHbLIX MO MOAYKPYrY.
Cvna oTBeTa B 3aaHHOl TOYKke COOTBETCTBYET YPOBHIO COr/lacOBAHHOCTU MeXAy opueHTauuein cunbtpa u
4acTOTO B OKPECTHOCTU 3TOWN Toukn. [ns Tex obnacTteil n306paxeHnss oTneyaTka nanbla, B KOTOPbIX y30p
rpebHel-BnagnH YETKUn 1 pPerynsipHbliii, 6yaeT BbICOKMA OTBET OT OAHOM WAN HECKOSIbKMX OpueHTauuin dunib-
Tpa Mabopa. HanpoTue, B 061acTAX M306paxeHus oTnevarka nasbla, cogepxawimx OH UM HeveTKy CTpyK-
TYpy y3opa rpebHei-enagunH, oTBET BCEX OpMeEHTaumnin mnbTpa Madopa 6yAeT HU3KMM U MOCTOSIHHbIM.

5.3.3.2 TNepemMeHHble

lMepeMeHHble, Ucnosb3lyemble Anga unsTpa Mabopa, npueeaeHsl B Tabnvue 2.
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Tabnuya 2— lNepemeHHble, ncnosb3lyemble ansa unbTpa MNabopa

3HaueHue no
MepemeHHasn OnucaHue
ymon4yaHuio
6 [BymepHoe cTaHgapTHOe OTK/IOHEeHMe Maycca no ocu X

oy 6 [BymepHoe cTaHfapTHOe OTK/IOHeHMe [Maycca no ocu y
n 4 Pa3mep 6aHka huibTpoB (OpMeHTaunn BosHbI Mabopa)
f 01 YacTtoTa ¢unbTpa Mabopa
0 — OpueHTtaumsa cunbtpa Madopa

5.3.3.3 Anroputm

a) CeepTka BXOAHOro M306paxeHnsa C ABYMepHbIM a4pom [aycca ¢ 0 = 1, Bbl4MTaHME ee U3 BXOLHOro
n3obpaxeHuns /, nonyyeHwue /

b) BblUMCNEHNE OTKAMKA hubTpa Fabopa no / ANnsa Kaxaoh opueHTauuu;

C) CBepTKa BesIMUYuHbI (KOMMIEKCHOIO MOAY/A) KaXKAoro oTknuka cdunstpa Maéopa ¢ AByMEpPHbIM A4POM
[aycca c a = 4;

d) BbluMCNEHNE CTAHAAPTHOIO OTK/IOHEHMWS 3HAYEHWA aMMIMTyAbl OTKIMKa unbTpa Mabopa B kaxaoi
TOuKe, NoMyyYeHne KapTbl CTaHAAPTHbLIX OTKNOHEHWA;

€) CyMMMpOBaHue KapTbl CTaHAAPTHbLIX OTK/IOHEHUIA € nocneaytolleli HopManu3auneidi B COOTBETCTBUN C
KO/IMYECTBOM TOYeK BbIOOPKM; NonyyeHne nokasatens kadyectsa qGAB (cMm. 5.3.3.5).

Busyanusauus atanos 06paboTku anroputma npegctasfnieHa Ha pucyHke 10.

a) Mony4yeHHoe n3obpaxeHue / b) dunbTp Mabopa ¢ peasibHbIM c) ®unbTp Mabopa h
3HaveHuem h

d) CeepTka / ¢ h, uto paet e) CeepTtka GO c ABYMEpPHbIM S4POM f) CtaHgapTHOe OTK/IOHEHME
MaTtpuuy GO otknmnkos unbTpa laycca OTK/IMKOB hW/IbTPa N0 KaxAoMy
nuKcernto

PucyHok 10 — 3T1anbl 06paboTkn anroputma cunbtpa Madopa
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5.3.3.4 ®unbTp MNabopa
O6Las gopma KOMMNEKCHOro AByMepHoro dunbTpa Mabopa (cm. [10]), hCx, B npocTpaHCTBEHHON 06-
nacTtu sagaetca popmyioit

\
2 2
hex (x,y.f,e,ax,0y) = exp Xe . Y8 exp(y'2n/x0) (56)
o% o%)
Yy
rae X0 v y0 BblUMCAAITCA COOTBETCTBEHHO MO hOpMyaMm:
x0=xsin 0 +y cos 0, (57)
y0O=xcos 0- y sin 0, (58)

rae f — vacTtoTa (UuKN/NMKCeNb) CMHYCOUAATbHON NAOCKOW BOSHLI BAOML opueHTaumm 0. Pasmep okHa crna-
XvBaHusa [aycca onpefensoT oxX U cy

Pasmep n 6aHka OUILTPOB UCMONbLIYETCS ANA BblUUCIEHNS (UbTPOB Fa6opa pasHbiX OpueHTaLuii, co-
cTaBAsOWNX 6aHK hunbTpoB. OpueHTauua 0 Npu 3a4aHHOM M BbluMcseTcs No opmyne

O0=——, k=1 .., n (59)
MK
MpumeyaHune — lNokasaTenb KauecTBa, OCHOBaHHbI Ha chunbTpe Mabopa, 3aBUCUT OT MPOCTPAHCTBEHHOW Ya-
CTOTbl ANCKpeTM3aummn. 3Ha4YeHns Mo yMOYaHUIo, yka3aHHble B Tabnvue 2, npvBefeHbl A5 NPOCTPaHCTBEHHOW YacToTbl
anckpetusauun 196,85 nukc/cm.

5.3.3.5 BbluncneHve nokasaTesis kayectsa Mo OTKAWUKY hunibTpa Mabopa
Moka3zaTesnb kavyecTBa GAB, OCHOBaHHbIN Ha OTkAMKe dunbTpa Mabopa, BbluMcaseTcs no opmysie

Ucae = TrT;E 1 e (x'N1. (60)
Xy XYy
rae G — maTpuua CTaHOapTHLIX OTK/IOHEHWIA NIOKa/IbHbIX OTBETOB, MOJIYYEHHbIX B pe3ynbTaTte CBEpPTKU [ U

GunbTpa abopa.

5.4 KoMMN/eKCHbI noka3aTeslb KayecTBa

5.4.1 MeTogosiorna o6 beANHEHNA MOKasaTesieil kKayecTBa

C uenblo nNonyyYeHWss efUMHCTBEHHOrO 6/10Ka BbIXOAHbLIX AaHHbIX HECKOJIbKMX KOMMOHEHTOB KayecTBa,
ONUCaHHbIX B NpeablayLmx nogpasaenax, Heo6xoaAnMo 06bEANHNTE 3HAUYEHWSA 3TUX KOMNOHEHTOB KavecTsa 1
BbIBECTY €4NHCTBEHHYIO CKa/IAPHYHO OLLEHKY kadecTBa, Tpebyemyto ans 6noka kadectsa no FOCT P 72502.1.
O6beanHEeHe KOMMOHEHTOB KavyecTBa A0/HKHO ObiTb MPOM3BEAEHO TakuM 06pa3oM, YTOObl Ha OCHOBE 06LLei
OLEHKM KayecTBa MOXHO 6blf10 Obl MPOrHO3MPoOBaTh 3KCM/yaTauMOHHble XapakTepucTukn. CyllecTByeT He-
CKOJIbKO MeTO/0B, NOCPefCTBOM KOTOPbIX MOXHO OCYLLeCTB/IATbL 06beAuHEHe KOMMNOHEHTOB KayecTBa, Ha-
npyvMep BblYWC/IEHVNE CPeAHEB3BELUEHHbIX 3HAYEHUI, NCNOMb30BaHNe KnaccnuKaTtopoB Y30pOB U MHbIE He-
JNINHEWNHbIE BbIYNCEHWS.

5.4.2 O6yueHune knaccudukatopa

KnaccudmnkaTopbl 06pa3oB npeAcTaBsloT cO60 MaTemaTnyeckne mMogenu, Cnoco6Hble OCBOUTh KOH-
LenT 1 CNPOrHO3MPOBaThb BbIXOAHblE AaHHble Npu 06paboTke HOBLIX M AaXe HEeU3BECTHbIX paHee 06pa3uoB.

Ans npyMmeHeHusa knaccudukaunum obpasoB B 00bEAMHEHUN MEpP KayecTBa M306paXKeHWn oTnevyaTkoB
nasibLeB Heo6xoAMMo 06yuMTb KnaccudrkaTop 06pasoB, NpefocTaBMB A1 06pasLoB K3 obydyaroulein Bbl-
6GOpPKMN 3HAYEHWUSI BCEX BbIYMC/IEHHLIX Mep KayecTBa W KOPPEKTHYH pasMeTky 3Tux obpasuos. [locne Toro,
Kak knaccucrkaTop 06pa3oB 6yAeT XOpoLio 06y4YeH, OH CMOXET NPeAoCcTaBUTb OOLWMIA NoKa3aTe b KayecTBa
n306paxeHns oTnevyaTka nanbLa.

BxogHbIMM JaHHbIMKM AN Knaccudmkatopa o06pas3oB SABMSETCA BEKTOp npu3HakoB OrocT p 72502 1
(cm. 5.2.16.5). ObydeHne knaccudmkatopa o6pas3oB MOXET OblTb BbINO/IHEHO C UCMO/b30BaHMEM Habopa
n306paxeHnii oTneyaTkoB nanbues, Takoro kak HOHMK, ¢ kaTeropusaMu unm nokasatensmm kavecTtsa, npeg-
BapuTE/IbHO pa3MeyeHHbIMU O4HUM WAN HECKOSIbKUMW anropuMTMammn OueHKU KadecTBa. s Bcex ob6pasLoB B
Habope AaHHbIX BblYNCASAITCA BEKTOPbI MPU3HAKOB KayecTBa. 3aTem OHWM CONOCTaBMATCA C KaTeropmen umm
nokasaTtesieM kayectsa M nofaroTca B kiaccudmkatop obpasos Ans 0byyeHus.
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MpunoxeHne A
(cnpaBo4HOE)

YyeT AaHHbIX yyacTka M306paxeHuns

HecmoTpsa Ha TO, YTO y4yacTOK OTAE/IbHO He [LO/MKEH MCMOMb30BaTbCS Kak XapakTepucTuka KayecTBa, y4acToK M30-
6paxeHusi, cogepXalnii rogHbIli 4aKkTUI0CKONUYECKUiA Y30p, BAMSET Ha IKCNayaTaluMOHHbIE XapakTepucTukM anroputMma
CpaBHEHMUS 1, KaK CNneAcTBUe, Ha KauyecTBO M306paxeHusi. B ToM cnyyae ecnv rofHblii y4acToK C/MLIKOM Mas, TO U30-
6paxeHve oTnevyatka nanbla AO/MKHO ObiTb MPU3HAHO HEyAO0BMNETBOPUTE/bHbIM. JIOKa/bHbIA aHann3 oCyLlecTBAAeTCS
Ha YpOBHE /10Ka/bHbIX 0651acTeil, B TO BPEMSA Kak rn106anbHbli aHann3 OCyLLeCTBASETCS Ha YPOBHE BCEro M306paxeHus
nocne kagpupoBaHusi. B cnyyae c rno6asbHbIM aHa/iM30M CyLecTBYeT BEPOATHOCTb, YTO B pe3ynbTare nofobHOro aHa-
nn3a Hebonblias, HO BbiICOKOKaYeCcTBeHHass obnacTb o6ecneynT npuemnemblii nokasatesib kayecTea BCEro N3obpaxeHuns.
MoaToMy Heobxoauma siBHas Mepa kayecTBa [/1A yyacTka M306paxeHns. Y4yacTok oTneyartka nasbla BblYMCASETCA Ha
OCHOBE KOMMYecTBa NOKas/bHbIX 06/1acTeld, 3amo/HEHHbIX HaA/exalleil CTPYKTypoli rpebHei-BnaguH (NepegHuii nnaH)
n3obpaxeHns otnevaTka nanbua. PoHoBas 065acTb, NOT WU MHbIE MHOPOAHbIE Tena (3arps3HeHns), NpUCyTCTByOLME
Ha M306paxeHnn, HO He HaxopsuiMecs B Npefenax Haanexallel CTpykTypbl rpebHei-BnagnH mM3obpaxeHus otTnevaTka
nanbua, JO/MKHbI ObiTb WCKIOYEHbI M3 OLEHKM ydyacTka oTneyatka nanbua. [paHuMyHas 06nacTb M306paxeHus Takke
MOXEeT ObITb UCK/OYEHa.

Mpouecc aBToMaTUYeCKoro pasfgeneHns n3obpaxeHns Ha o6nacTb NepefHero nnaHa, BKAYaLWy B cebs Haf-
nexaulyt CTPYKTypy rpebHeii-BnagunH, 1 octaBwytocs ob6nactb (PoH) HasbiBaeTca cermeHTayneir. OguH U3 MeTofoB cer-
MEHTaUMN 3aKk/loyaeTCcsl B BbIYAC/IEHUN WHTEHCUMBHOCTW OPMEHTaLuU B KaXAOW NokanbHoiW obnactu (cm. [1]). Mocpea-
CTBOM npouecca CerMeHTauuy MOXHO Y3HaTb KONMYECTBO NOKaNbHbIX o6nactei (unm, B o6Lliem, AaHHble 06 yyacTke Ha
nepefHeM nnaHe Wan Ha (poHe M306paxeHus oTneyatka nanbla), TakuMm obpasom obecrneumBas BO3MOXHOCTb yyeTa
[aHHbIX aHa/mM3a yvyacTka B 06LeM KauecTBe U306paxeHus.
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MpunoxeHne B
(cnpaBo4HOe)

dakTopbl, BAUSIOWMNE HA KAYECTBO M306paXeHUss oTrneyaTka nanbLa

B.1 O6wuwe nonoxeHuns

N3o6paxeHne oTneyartka nasnbla, NONy4YeHHOE OT CkaHepa OTnevyaTkoB NasibLeB, He BCerja Xopolwero KayecTsa.
Ha Hem MoryT 6bITb Y4aCTKM HU3KOrO KayecTBa, MPUUYMHOWA KOTOPbIX MOCAYXWUN Te WU WHble OCOBEHHOCTM CamMoro Mosib-
3o0BaTens (Hanpumep, COCTOSHWE KOXW Mosib30BaTtenis), NoBefeHne nosb3oBartens (Hanpvmep, HenpaswWbHO Pacnoso-
XXEHHbIV naney npu noayyeHnn obpasya), hopMmpoBaHne n3obpaxeHns (HanpuMmep, orpaHUYeHHbIe NapaMeTpbl CkaHepa
NN ero HeCOBEPLLEHCTBO) WUAN YC/I0BUA (HanpuMep, 3arpsa3HeHns Ha NoBepxHOCTU CKaHepa).

O6beM HeuyeTKon o06nacTv Wan cTeneHb AedEeKTOB, MPUCYTCTBYIOWMX Ha M306paXeHuM oTnedyaTka nanbua, no-
BNMNAIOT Ha 3KCN/yaTaunOHHbIe XapakTEepPUCTUKM CUCTEMbI aBTOMATUYECKOro pacrno3HaBaHUsA OTnedvaTkoB nasnbues. Pe-
KOMEHIYeTCA BblUNCNATb MokasaTeslb kayecTBa MOJSlyYEHHOIO M306paxeHUsa oTnevartka nasbla, Tak Kak OH MOXeT 6bITb
MCMONb30BaH CUCTEMON A5 BbINOJIHEHUS ONpefeneHHbIX pekoMeHgauui, unbTpauun nam o06paboTkm 1M306paxeHus.
Hanpumep, B npouecce 6MOMETPUYECKON perncTpaumm MOXeT 6biTb PEKOMEHA0BAHO BbINOAHWUTL NOBTOPHOE MOyyYeHue
6nomeTpmnyeckoro obpasua, ecnm kayecTso Nepsoro obpasua Hxe onpefesieHHoro 3HayeHus. JKcnyataluMoHHble Xa-
PaKTEPUCTUKN CUCTEMbI aBTOMAaTU4YECKOro pacno3HaBaHNA OTnevYaTkoB nasibueB AO/IKHbI ObITb NPOrHo3npyembl Ha OCHO-
BaHUW MnokasaTesnis kavyecTsa.

B.2 JledpekTbl, BAMAIOLNE Ha KAYECTBO M306paxkeHUss oTnevaTka nasbua

B HacTosiwem nogpasgenie npuBefeHbl Npumepbl edekToB, OKa3biBaloWMX BAUSAHWE Ha Mepbl KayecTsa n3obpa-
XKEeHUA oTnevartka nanbua.

CkaHep oTneyaTkoB NasibLEB MOXeT co3gaBaTb M306paxeHue oTnevaTka nasblia nJoxoro kayecrsa, eciv nasney,
C/IMLLKOM BNaXHbIA. B cnyvae gatuuka MBO Hanuume Bnarm Ha Aatyvke Bbi3blBaeT OTPaXeHWe CBETOBbIX BOMH B BOJE,
KOTOpOEe MpensTCTBYeT OTPaKEHUI0 CBETOBbIX BOSH OT rpebHeli oTneyatka nanbua. Takum obpas3om, MNoayvyeHHOe W30-
BGpaxeHne MOXeT GblTb MOSIHOCTHID TEMHLIM B MOKPbLITON Bnaroil 061acT UM € OY4eHb HU3KMM YPOBHEM KOHTpacTa, Tak
KaK 3HauYeHNs1 ypoBHA Ceporo rpe6Heli 1 BnagumH 6yayT ouyeHb 65m3ku. [Ns Takux n306paxeHunii 3HaYeHNs Mep KavecTsa,
onucaHHbIX B 5.2 1 5.3, 6yAyT HU3KUMK, Tak Kak He ByaeT BbIMOSIHEHO pa3s/simuve rpebHelt 1 BnaguH anroputMom OLEHKU
nokasatens Kayectsa. Takas cuTyauus BO3MOXHA B TOM Ciyyae, Korga usobpaxeHune otneyaTka nasblia COCTOUT U3 ABYX
obnacteli 6e3 kKOHTpacTa: ooHa 1 o61acTu ¢ Braroi.

HekoTopble fedekTbl U UX MPUYUHBI NMPEACTaB/eHbl B CIeAyoLWeM CrucKe:

a) AedeKTbl, NPUYNHOM KOTOPBIX MOCAYXMWAN OCOOEHHOCTM CaMOro Mosib3oBaTens:

1) cnUWKOM HecTaHAapTHble COCTOSAHUSA KOXM (Hanpumep, O4eHb BNaxHas, O4YeHb cyxas U T. A4.);
2) wpambl;
3) MOpLMHBI;
4) mo3onu;
5) ak3ema;
6) NHOpPOAHbIe Tena, 3arpA3HeHuns, cnabblii (cneg oTneyaTka) OTNEYATOK U T. A4.;
b) aedekTbl, NpnobpeTeHHble B Npouecce (QOPMUPOBaHNS N306PaKEHNS:
1) owmnbka npu B3STUM 06pa3ua;
2) HU3KUIA YpOBEHb KOHTPACTHOCTW W/ COOTHOLUEHMUS CUTHAI— LUYM;
3) uckaxeHue;
4) HEeKOPPEeKTHbIe IMHUN WU «UCMELLPEHHOCTb» Mosocamuy;
5) HepaBHOMEpPHbI (IOH;
6) HefOCTaTOYHbIV AMHAMUYECKNI AManasoH;
7) HeNVHeHble NN HEOAHOPOAHbIE BbIXOAHbIE AaHHbIE B rpajalun ceporo;
8) HeOCTYNHOCTb NuKcenei (Hanpuvep, BCAeACTBME OTKasa annapaTtHoro o6opyaoBaHus);
9) npobnembl, cBA3aHHbIE C 3PAEKTOM HANOXKEHUS;
c) fedekTbl, NPUUMHON KOTOPbIX CTaslo NoBefeHne nonb3oBaTens:
1) ynpyras gecdopmauus;
2) HEKOppeKTHOe MOJIoXKeHWe nanbua (Hanpumep, CAULLKOM HU3KOe, MepeBepHyToe U T. 4.);
3) HepfOCTaTOYHOCTL 061aCTM C M306paXeHNeM oTnevyaTka nanbLa;
d) pedexTbl, NPUUMHOI KOTOPbLIX CTaNIN YCI0BUSA, NPKU KOTOPbIX NPOM3BOAUTCA MOJSTyYEHUE U306PaXEHWI:
1) BNaXHOCTb;
2) ocBelleHNEe;
3) NHOpOAHbIE Tena, 3arpsA3HeHNs Ha NOBEPXHOCTU CKaHepa.
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Mpunoxenne A
(cnpaBo4HOE)

CBeAeHVIFI O COOTBETCTBUN CCbIJTOYHbLIX HauMOHa/IbHbIX U MeXrocyaapCTtBeHHbIX CTaHAapTOB

MeXAyHapoAHbIM cTaHAapTam, UCMOJ/Ib30BaHHbIM B KAUECTBE CCbI/IOYHbIX B MPUMEHEHHOM
MeXAyHapoAHOM cTaHAapTe

Tabnuya [OA1

O603HaveHne CCbIJIOYHbIX HaLMOHaNbLHOrO, CTreneHb O603HayYeHne N HaMMeHOBaHNE CCbIJIOYHOrO MeXAyHapoAHOro
MeXrocyjapCcTBEHHOIoO CTaHAapToB COOTBETCTBUA cTaHgapTa
FOCT ISO/IEC 2382-37—2016 HOT ISO/IEC 2382-37:2012 «WH(OpPMALNOHHbIE TEXHOOTUN.
CnoBapb. YacTtb 37. buometpusa»l)
FOCT P 72502.1—2026 MOD ISO/IEC 29794-1:2024 «WHOPMaAUNOHHbIE TEXHOOTUN.
(MCO/M3K 29794-1:2024) KauecTBo 6romeTpuyecknx obpasuos. YacTtb 1. CTpykTypa»
MpumeuaHne — B HacTosWwel Tabuue MCNOIb30BaHbl CreAylolWme yC0BHbIE 0603HAYEHNA CTENeHN CooT-

BETCTBUA CTaHAAPTOB:
- FOT — nAeHTUYHbI cTaH4apT;
- MOD — moanduuMpoBaHHbIi cTaHaapT.

1) OTmeHeH. [elictByeT ISO/IEC 2382-37:2022.
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Mpunoxexve Ab
(cnpaBo4HOe)

ConocTaB/ieHNe CTPYKTYpbl HACTOALWEro cTaHAapTa Co CTPYKTYPOIi MPUMEHEHHOIO B HEM
MeXAyHapoAHOro ctaHaapTa

Ta6bnuuya [Ab.1

CTpyKTypa HacTosiLLero ctaHaapta CTpykTypa mMexayHapoaHoro ctaHgapta ISO/IEC 29794-4:2024

¥ Pasgen 5

Paspen 5 Paspen 6

¥ Pasgen 7
A C

B
MpunoxeHus X MpunoxeHns A
dA —
46 —
Bubnuorpacus Bubnuorpacus

* [laHHble CTPYKTYPHbIE 3/IEMEHTbI UCK/IOUYEHbI B CBA3M C HELenecoo6pasHOCTbI0 X NPUBEAEHNUS B HACTOALLEM
cTaHgaprTe.

MpumeuaHne — ConocTaBnieHne CTPYKTypbl CTaHA4apPTOB NpUBEAEHO HaumMHasa c pasgena 5 ISO/IEC 29794-

4:2024, T. K. npefblgyline pasgenbl CTaHAapTOB M UX UHble CTPYKTYPHbIE 3/1IEMEHTHLI (3a UCK/I0YEHWEM NPeancoBuUA)
NAEHTUYHBI.
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