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Cexkuusi: O6paboTKa H300paKeHUIt ¥ AUCTAaHIIMOHHOE 30HANPOBaHHE 3eMIIN

Camapckasi HayYHasl IIKO0JIa KOMIILIOTEPHOU 00padoTKH
H300paKeHn

C.10. Kenros'

1FOCy113.pCTBeHHBII71 HAy4YHO-HCCIIEI0BATENbCKUN HHCTUTYT aBHALIMOHHBIX CUCTEM
(F'ocHUMAC), Bukropenko 7, Mocksa, Poccust, 125167

AHHoTanus. B crathe KpaTKO paccKa3biBacTCs O CO3JAHUHM U PA3BUTHH CAMApPCKOW HAy4IHOMN
LIKOJIBI KOMITBIOTEPHOI 00paboTku u300pakeHuid. [IpuBOASTCS TMpHUMEpBl TMOMY4EHHBIX
(byHIaMEHTANBHBIX PE3YNbTATOB U PEUICHHBIX NPUKIAIHBIX 3amad. [lepeuncisiiorcs u
QHATM3UPYIOTCSl HAanOoIee 3HaYUMBbIe TyOIMKALUN HAYIHON LIKOJBI.

1. BBenenue

C cepenunsl 70-x TomoB mponnioro Beka B KyiobmesckoM aBranmuonHoM HHCTUTyTe (KyAl) rpymma
MOJIOABIX YYCHBIX, IpernojaBaTeNiel W acIMpPaHTOB, pPYKOBOIMMAs JIOLEHTOM Buxropom
AnekcarnpoBudeM CoiidepoM, Hauaga aKTUBHO Pa3BHBATh SK30THIECKOE MO TEM BpPeMEHAM HaydHOE
HaIpaBlieHHEe - KOMITBIOTEPHYIO 00paboTKy M300paskeHui.

Crnemyer oTMeTuTh, uTo HayuHble HHTEpech B.A.Coiidepa mo MHOrOM OBUTH TpemonpeneneHsl u
c(OpMUPOBAHBI €0 BEIUKOJIEHHBIM PAAMOTEXHUYECKUM O00pa3oBaHHEM, IOJYyYEHHBIM 3l€Ch XKe, B
KyAH, u 3akpersieHHbIM B acHMpaHType IO PYKOBOACTBOM BbIJArOLIErocs ydeHoro JlaHumiaa
HasunoBuya Kiockoro. PagmoTexHuka Kak CHHTETHUYECKash HayKa TpeOyer, ¢ OJHOW CTOpOHHI,
rIyOOKOTO TOHWMaHWs (HU3WKK TIpOIeccoB Iepemayn HWHOOpMAIMU, a C APYyrod CTOPOHBI —
($yHIaMEHTaIbHOM MaTEeMaTHYECKOM MOATOTOBKH I/l (POPMAIbHOIO OMMCAHUS U ONTHMHU3ALMH 3TUX
nponeccoB. HempepsiBHbIE (u3nueckue MOIETH 3JEKTPOMArHUTHBIX KOJEOaHWH W BOJH, a TaKkke
cpexm, 4depe3 KOTOpbIE pacIpOCTPaHSIOTCS PAaJUOCUTHANIBI, COYETAIOTCS B HEH C AMCKPETHBIM
(mrpoBBIM)  XapaKTepOM  TepelaBacMbIX  COOOIIEHHWH, KOTOphIE TPEOYIOT  OTAEIBHOrO,
crequprUEcKoro moaxoAa K uX U3y4eHuro.

HauaB cBOI0 Hay4HyI0 AEATENBHOCTh C YHCTO CBS3HOM 33a4M - MOJAEIUPOBAHHUS MHOTOIYYEBOTO
KaHala repeayd OUCKpeTHoW MHGopManuy (3TOT 3Tall MCCIIENOBAHWN YBEHYAJCsl KaHAMIATCKON
muccepranmeil u monorpadueii [1]), B.A. Colidep OBICTPO M €CTECTBEHHO NEPEKIIOUMII CBOE
BHHMaHHE Ha M3y4YCeHHE MHOTOMEPHBIX CUTHAJIOB: MapaMeTPUUECKUX moueil u nzodpaxenuii [2]. [Ipu
3TOM YK€ B JOKTOPCKOW aucceprauuu ««BoccTaHoBieHHE NapamMeTpoB IoJied B cHUCTeMax
AaBTOMAaTH3alMN 3KCIEPUMEHTAIBHBIX HCCIEAOBAaHUNA. CHUHTE3 alrOPUTMOB M IPOEKTUPOBAHUE
MIPOCTPAHCTBEHHBIX (HILTPOBY», 3alMIIeHHOH B 1979 romy, OT4eT/IIMBO MPOSBWIACH YHUKAJIbHAS
«OMMOIIANBHOCTEY) €ro Hay4YHbIX HHTEpecoB. PemeHune mnpobieMbl CHHTE3a HPOCTPAHCTBEHHBIX
¢uIbTPOB, NpeoOpa3ylomuX peanbHble (U3UUYECKHE OOBEKTHl - 3JEKTPOMArHUTHBIE —TIOJS
ONTHYECKOr0 AMara3oHa JIMH BOJIH, IPUBEIO K (OPMHUPOBAHHIO HOBOI'O HAYYHOTO HAIpPAaBJICHUS,
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MO3KEe MONYYUBIIEro Ha3BaHWE KOMIBIOTEPHOH onTuku. Te ke momnst, Oyaydn ouuppoBaHHBIMH U
00pabaTeIBaeMBIMH CPEIICTBAMU BBHIYMCIUTENbHON TEXHUKH, ITPUBEIU K HEOOXOJMMOCTH MTPUMEHEHUS
JUISL HUX HOBBIX MAaTeMaTHYeCKHMX METOMOB M BBIYMCIHTEIBHBIX alTOPUTMOB, K Pa3BUTHIO HAyYHOT'O
HaTpaBJICHHsI KOMITBIOTEPHON 00pabOTKU N300paKeHUH.

Hoctmxenusim akanemuka B.A. Coiidepa B 0051acT KOMIBIOTEPHOM ONTHUKHU TOCBSIIEHBI JPYTHe
CTaThU HAcTOALIEr0 cOOpHUKA. Hike 0CTaHOBUMCS Ha OCHOBHBIX pe3YJbTaTax JESTEIbHOCTH - U €ro
JUYHO, W CO3JaHHOIO MM HAayYyHOTO KOJUIEKTHBA - B OOJIACTH KOMIBIOTEPHOW 00paboTKH
n300paKeHUH.

2. HayuHble 3a1a4n 00pad0oTKH W300pazkeHnii 1 METOABI HX pelleHust

Kak wu3BecTHO, KOMIBIOTEpHast o00paboTka HW300pakeHWH XapakTepu3yercs Ype3BbIYaiHBIM
pa3HooOpa3reM Kak MOCTaHOBOK (hyHJaMEHTaJIbHBIX HAYYHBIX 3a/1a4 U METOJIOB MX PEUICHUS, TaK U
(OopM MPaKTHUYECKOTO MPUMEHEHHUS MOTy4aeMbIX pe3yabTaToB. KpaTko omuiieM HEKOTOpbIE 3a/1auH,
KOTOpBIE B pa3HOE BPEMsI YCIICHIHO PEIIAIMCh KOJUIEKTUBOM CaMapCKOi HayqyHOH ITKOJIBI.

Hcropudeckn mepBbIM HampaBiieHHeM o0paboTKu H300pa’keHHid, pa3padaThiBaeMbIM HAYYHOM
rpymmoii  B.A.Colicdepa, Obuta aBTOMaTH3alMs OINTHYECKHX HCCIIENOBaHUN. [ JaBHBIM 00pa3oM,
pelainuch 3aJaddl BOCCTAHOBIICHHWS JIBYMEPHBIX IMOJIeH, IOTyYaeMbIX B YCIOBHSAX JIMHEWHBIX
JMHAMHYECKHX WCKKEHUH W CIly4aiHOrO IyMma, NPU MPOBEACHUH Pa3iIMYHBIX TOJOrpadUuecKux
skcriepuMeHToB [3]. B uacTHOCTH, OBLT MNPEIIONKEH ¥ HCCISIOBAaH KJIACC BBIYMCIUTEIBHO
3(()EKTUBHBIX CIEKTPAIbHO-PEKYPPEHTHBIX aJrOpUTMOB BoccTaHoBiieHUs [3-5]. IlapamiensHo
Hayana pa3pabaTbIBaThCAd aKTyalbHas MpoOJeMaTHhKa CKaTHs (KOMIIPECCHH) M300pakeHWH, T.e. MX
KOJIMPOBAHMS C IIENBbI0 YMEHBIIEHHUs OObeMa JaHHBIX, IEepelaBaeMbIX MO KaHallaM CBSI3M WU
XpaHMMBIX B TIAMATH KOMITBIOTEPOB [6-9]. DTOT 3Tam HaydHON HeATETLHOCTH MOABITOXKKIA B 1982
rogy monorpadus [10], HO nccmemoBaHus M IMPUKIAHbIE pa3pabOTKU 110 YKa3aHHBIM HAIPaBICHUSIM
Pa3BUBAJINCH U B JAJIbHEHIINX paboTax KOJIJIEKTUBA.

Tak, mocie HEKOTOpOH may3bl moayduiaa OypHOE IPOJNODKEHHE TeMaTHKa KOMIIPECCHU
n300pakeHnid. BB MpemmokeH HOBBIH KJIacC METOAOB HEPapXUUISCKOM CETOUYHON WHTEPITONISITINI
(MCH), opueHTUpOBaHHBIX, B IEPBYI Ouepeib, HA IMPUMEHEHHE B IIEPCIEKTUBHBIX KOCMHYECKHX
cHcTeMax OWCTaHmHOHHOrO 3oHmupoBanms 3emmn (JI33) [11-12]. Uccnemoanme meromos MCU
MNPOJEMOHCTPUPOBAIO WX YHUKAJIBHBIE CBOMICTBA: MPOCTOTY HPOrpaMMHOM H  anmapaTHOR
peanu3anyy, BBICOKMH KO3(G(GUIMEHT CXKaTHsl IPU TapaHTUPOBAHHOW TOYHOCTH BOCCTAHOBJICHMS
KayK/10T0 IHUKCea M300pakeHUH, BO3MOKHOCTh CTAOMIM3aIIMKd CKOPOCTH (DOPMHUPOBAHUS BBIXOAHBIX
JaHHBIX B OOPTOBBIX CHCTEMaxX KOMIIPECCHU pPeajJbHOr0 BPEMEHM, BCTPOCHHBIE CpEICTBA
MOMEX 03aIMUIICHHOCTH TaHHbIX [12-14]. Mudopmanmonnas texuomorus UCHU Obuta Takke yCIemHo
OpUMEHEHA TIPH CO3JaHMM OAHKOB JAHHBIX KOCMHYECKMX CHUMKOB [15] u kommpeccun
KapTorpauueckuX JaHHBIX B TeoMH(pOpManMOHHBIX cucremMax [16], a mozke - miIs
THIIEPCIIEKTpabHbIX JaHHbIX J133 [17-19]. BmpoueMm, Ui THIEPCIEKTPAIbHBIX H300paXeHHMA
pa3pabaThlBaJuCh M METOABI OPYroro Kjacca — KOAHMPOBaHMUA C TPEXMEPHBIM INpeoOpa3oBaHHUEM,
TAaKKe TOKa3aBIIHe CBOO BBICOKYIO 3ddektuBHOCTS [20, 21]. A yHHBEpcaibHOE perieHrue MPOOIEMBbI
COXpPaHEHHUs] TOYHOCTH H300pakKEHHH, OLEHWBAEMOHl IO KPUTEPHUI0 MAKCUMAJIbHOH MOrPEIIHOCTH
MUKCENO0B, ObUIO HAaWAEHO B BHIE MPOLENypbl AOMOIHUTEIBHON 00pabOTKH, JIETKO IONONHSOLICH
000 MeTox Kommpeccun [22, 23].

Cyry6o mnpukiazHas 3a7ada KOMIIBIOTEPHOH OOpaOOTKM pPe3yabTaTOB HMHTEP(HEPOMETPUUECKUX
u3Mepenuii [24] nHcnupupoBana OONBIIONH MUK TEOPETUYECKUX HCCIICIOBAHUIT MO MPEACTABICHHUIO
M300paKeHUI B BHUJE TaK HA3bIBAGMOro «moysi HampaeieHuil» [25-28]. Takoe mupencraBieHue
YCTpaHseT CTPYKTYPHYIO HM30BITOYHOCTb MHOIMX THIIOB HM300pPa)kK€HHMH, COCTOSILIMX U3 OOJIBIIOro
YrciIa TOHKUX MOBTOPSIOIINXCS JIMHUM - KBA3UIIEPUOANYECKUX 00JIacTel, COKpalaeT 00beM JaHHBIX
(obecnieunBaet 3¢pPeKkT KOMIPECCHH, CM. BBIIIE) U CYIIECTBEHHO MTOBBIIIAET KAUYE€CTBO MHTEPIPETALNI
U paclio3HaBaHUs M300paXKEHHBIX OOBEKTOB. Merox Mo HampaBiIeHUH OKazajcs 4Ype3BblYaiiHO
MOJIE3HBIM HE TOJBKO Uil 00paboTKM MHTepdeporpaMM TeXHUYECKHX 00bekToB [29-31], HO m mis
aHanmM3a JAaKTHJIOCKONMYECKUX HM300paKEHWH, AaxKTyaJbHOTO Ul KPUMHHAJIUCTHKA W CHUCTEM
ynpasieHus jocrynoM [32-33], s wiaccupukanumy - KpuctamwiorpaHMuecKux — IpenapaToB
KHIKOCTEH, WCIONB3yeMOil B MEIUIMHCKOM jauarHoctuke [34-36], u i wmccinenoBaHUs
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pa3HOOOpa3HBIX JPEBOBHIHBIX (BETBSIUMXCS) CTPYKTYp Ha wu3o0paxenusx [37-38]. Ilosxke
«KpHcTamorpaguueckas» BETBb ITHUX HCCICNOBAHUN TONy4YHJIa CaMOCTOSITENFHOE pa3BUTHE B
HaTpaBJICHUH aHaJIM3a U PAacllO3HABaHMs HAHOMACIITAOHBIX M300pa)KEHWH, MOTy4aeMbIX CPEeICTBAMHU
ANIEKTPOHHON MHKpockomuu [39], ObUT PeIOKEH PsiJi BBIYUCIUTENBHBIX METOJIOB aHAJIN3a TEKCTYpP U
pacro3HaBaHUsl THIIAa HAOIIOJaeMbIX KpUCTAINYECKUX pemérok [40-42], a Taxke peKOHCTPYKIMU U
CpaBHEHHS CTPYKTYP KPHUCTAJLIOB B TPEXMEPHOM mpocTpancTse [43-45].

Kommbroreprass 00paboTka HM300paKeHUH TpakTHUECKH Bcerza TpeOyer MpHUBIICUEHHUS
3HAYUTENLHBIX BBIYHACIUTEIBHBIX PECYPCOB, YTO OOYCIOBICHO KaK OONBIIUM O0BEMOM JIAHHBIX, TaK U
BBICOKOH CIIO)KHOCTBIO 00padaThIBAIOIINX aNrOpUTMOB. BIioHe JIOTHYHO, YTO MHOTHE UCCIIEIOBAHHS
caMapcKoil Hay4yHOH IIKOJIBI ObLTH HAIMPABICHBl Ha CHHYKEHUE BBIYMCIUTEIBHON (AITOPUTMHYECKOH )
CIIOXXHOCTH METOZIOB 00paOoTku. sl THUMOBBIX oOmepanuii CHEKTPabHOrO aHajin3a MU(POBBIX
CUTHAJIOB OBbUT MpPEJIOKEH HOBBIM  anreOpo-apudmMernyecknii MOIXOJA, OCHOBAaHHBIM  Ha
MPEACTaBICHNH Mpeodpa3yeMbIX TaHHBIX 3JIEeMEHTaMH CIIEUAILHO TOA00OpPaHHBIX alreOpandecKux
cTpykTyp. Pa3paboTku Havajquch ¢ anrOpUTMOB OJHOMEPHOTO W MHOTOMEPHOTO OBICTPOro
npeodpaszopanus Dypee (BIID), oOnamaronmMx paguKaIbHO YMEHBIICHHONW BBIYUCIUTEIBHON
CITOXHOCTRIO  [46-51], HO OBICTPO PpACHPOCTPAHHIINCH HA IAWCKPETHBIE  OPTOTOHAJBHBIE
npeobpazosanus (JIOIT) moBomsHO 06miero Buma [52-55]. Kpome criekTpanbHOro aHajamusa, Hanbolee
BOCTPEOOBAaHHBIM  NPUMEHEHUEM  pa3pabOTaHHBIX  «CBEPXOBICTPBIX»  alJTOPUTMOB  SIBIISIETCS
BBIYMCIICHHE CBEPTKH, B YACTHOCTH, JIMHEHHAS (QUIBTPAIUs OJTHOMEPHBIX 1 MHOTOMEPHBIX IIU(QPOBBIX
nocnenoBaterabHocTedt [56-58]. IpemokeHHbINH MOIX0J OKa3ajics BeChMa IMPOAYKTUBHBIM H BO
MHOTHX JpYyrux, Oojee y3KUX NpPUMEHEHHSX: TPU CHUHTE3E alrOPUTMOB KOPOTKHX JHCKPETHBIX
KOCHHYCHBIX ITpeoOpa3oBaHuii 1yt KoMnpeccuu nzobpaxenuii [59, 60], B reHepaTopax MHOrOMEpPHBIX
MICEBIOCITYUaiHBIX TOCIIenoBaTenbuocTe [61], mist KomupoBaHHMs H300pakEHHH C ITOMOIIBIO
rceBaorojorpapuuecknx pasBeprok [62], mis 0606IIeHHOro BeliBjeT-aHanMM3a H300pakeHuit [63,
64]. OcHoBHBIE (hyHIaMEHTATBHBIC PE3YIIBTATHI, OJYYCHHBIE [0 STOMY HAIIPABJICHHIO HCCICIOBAHH,
obutn 000611ensl B MoHorpaduu 2007 roma [65], HO ¢ Tex MmOp MPemIOKEHO MHOTO HOBOTO:
YIy4IICHHBIC AITOPUTMBI THIIEPKOMIUICKCHOTO, B YacCTHOCTH, KBaTepHHOHHoro BII® [66, 67],
muoromepubie JOII, onpeneneHHble Ha (QpakTajabHBIX (CaMOMOZOOHBIX) oOmactsax [68, 69], HoBbIe
CHCTEMbI CUMCIIEHHs, O00ECIIeUHBaIOLIME Pa3HOCTOPOHHME IPEUMYIIECTBA Iepel TPaJULHMOHHBIMHU,
HBIHE IIPUMEHSEMBIMI B MaIMHHON apudmernke [70-74] u 1.1.

KonnektuBoM pa3pabaTeiBalvCh M MHBIE HOAXOIbl K CHI)KEHHIO AJTOPUTMUYECKON CIOKHOCTH
orepanuii 06paboTKu M300pakeHui. M3BECTHO, YTO YaCTO TaKWE OIMEpaIlid CBOAATCS K JIHHCHHOM
(GUIbTpali B PEXHME «CKOJIB3SIIIET0 OKHA», TO €CTh K CBEPTKE ABYMEPHOHM IOCIIENOBATEIbHOCTU
MMUKCEIOB C KOHEYHOH WMITyJBCHON XapaKTEepHUCTHUKOM JHHEHHOW mpeoOpasyromerr cucremsl (KMNX-
¢unbrpa) [28]. Ilpu GombmMX pa3mepax OKOH BBIYMCICHHE CBEPTKH OKA3bIBACTCS HEIPUEMIIEMO
TPYAOEMKHM, Ja’ke €CIIM HCIOJIb30BaTh cBepXxObicTpble anroputmsl JOIl, ynomsnyteie Bbime. s
MOJOOHBIX CUTYalMi HCCIeIOBaHA BO3MOXKHOCTh CHHTE3a W NPHUMEHEHUS CeMelCTBa MapajulelibHO-
pexypcuBHbIx KUX-bunbtpoB [34, 75-77]. IMmynbCcHAs XapaKTEPUCTHKA TaKUX (UIBTPOB CTPOUTCS
KaK B3BCLICHHAas CyMMa HEOOJBIIOro yucia Oa3uCHBIX (DYHKUMH - UMITYJIBCHBIX XapaKTEPHCTHK
napamienbHeIXx KUX-QuiubTpoB, Kaxablidi U3 KOTOPBIX PEATH3yeTcsl B BUJIE MPOCTOrO0 Pa3HOCTHOTO
ypaBHeHus. [Ipu 3TOM ucue3aer 3aBUCHMOCTH CIOXKHOCTH OOpabOTKH OT pa3MepoB CKOJB3SIIErO
OKHA, XOTs, C JPyrod CTOPOHBI, CamMa ONEepalusl CBEPTKH BBITOIHICTCS MPUOIMKEHHO: MOITydaemast
XapakTepucTuKa (GHUIbTpa MOXKET HE COBNAAaTh C TpeOyeMoH, a JWIIb anlpOKCHMHPOBATH €€ C
HEKOTOpPOM TOYHOCThIO. CHHTE3 NapaiebHO-PEKypCUBHOTO (QUIbTpa BKIOYAaeT B ceOs JBa
OCHOBHBIX IlIara: BIOOp 0a3uCHBIX PYHKIMN U pacueT KodhuueHToB cyMMupoBanus. Uto kacaercs
BTOPOr'0 Iara, JUil HEero NMpeIoKEeH YHHBEPCAJIbHBIM METOX pacdera, 00ECIIeUHBAIOLIMK pelIeHHE
pa3IMYHBIX 3a7a4  JIMHEHHOM (QuibTpaumu H300pakeHHH C BBICOKMM (TIOYTH MpPEesbHO
JOCTH)XKUMBIM) KauecTBoM [78, 79]. Jlnst BbIOOpa Buma GasvCHBIX (DYHKIHIA CYIIECTBYET HIMPOKOE
noste BoaMokHocTeit [28, 75, 80]. HoBeiM 1 Hamboisiee MEpCHEKTHBHBIM 37€Ch OKa3aJoCh OOJBIIOE
CeMEICTBO JTBYMEPHBIX MOJMHOMHAIBHBIX (DYHKIHUNA: pa3AeNuMbIX U HEpa3AeIUMBbIX 110 apryMeHTaM,
YEeTHBIX M HEYETHBIX, OOJAJAIOUIMX MHHHMAJIBHOH BBIYMCIMTENBHON CIOXHOCTBIO WMIIM HHBIMU
CBOMCTBaMH, IMOJE3HBIMH JUIsSi KOHKPETHBIX 3aJad JIOKAJILHOH 00paboTku m3o0paxenui [81-84]. B
YHCII0 TAKKX 3a/1a4 BOLLIO HE TOJIBKO COOCTBEHHO BBIYHMCICHUE ABYMEPHBIX CBEPTOK NPH (PUIILTPALIUU

VI MexayHnapoHast KOHGEpeHIHs 1 MOJOAEKHas mKola «HpopManoHHbIe TEXHOJIOIHH U HaHoTexHonorumy (UTHT -2020) 700



Cexkuusi: O6paboTKa H300paXKeHUIA 1 AUCTAHIIMOHHOE 30HAUPOBaHKE 3eMIIN
Camapckasi HaydHasl IIKOJIa KOMITBIOTEPHON 00pabOoTKH H300paxeH i

IIyMOB WJIM MOJCIMPOBAHUU CHUCTEM pPErucTpanuu u3zodpaxkeHuil [85-87], Ho m ammpokcumarms
(YHKUMU SPKOCTH B CKONB3SIIEM OKHE, BBINONHSEMAas, B YacCTHOCTH, Ui TOCTPOCHHS MO
Hanpasienuii (cMm. Boimie) [88, 89], dhopmupoBaHue MPU3HAKOB H300pa’keHMs MPH PACIO3HABAHUT
JIOKaJIbHBIX 00bekTOB [90-92] 1 MHOTOE ApyTOE.

[To3xe ObLIa MPEANPUHATA yIaYHAsI TIONBITKA 00BESAMHUTE 00a MOAX0/a K pean3aliy JIOKaIbHON
JTUHEHHON 00paboTKM W300pa)keHWi: cBepTku, ocHoBanHbie Ha BII® u [JOIl, m mapamiensHo-
PEKYpCUBHYIO (HIBTpalMio, pa3padoTaHa MeETONOJIOTHs CcHHTe3a J(PQEKTUBHBIX aJTOPUTMOB,
00€eCreYrnBaOINX MUHIMAIIBHO JOCTH)KUMYIO CIIOKHOCTh 00padoTku [93-96].

Unes pacnapamienuBaHusi JIOKaJbHOM 0OOpaOOTKH HM300pa’keHHid, OMUCAHHAS BBIIIE, IOIYYHIIa
pa3BUTHE B aBTOPCKOM MeToje «00paboTKH uepe3 pacmosHaBanme» [97-98]. Beuto mpemmokeHo
«IIPUMEHHUTh K 00paboTKe M300pakeHHil YHUBEPCAIbHYIO METOJIONOTHI0 PAacHO3HABaHHSA, TO €CTh
CBECTH CHHTE3 00padaThIBAIOIIEr0 ajJropuTMa K MOCTPOSHUIO PELIAoNIero MpaBuia, a caMy 3ajaady
00paboOTKM — K «y3HABaHHUIO» Pe3yiIbTaTa BO BXOAHBIX JaHHBEIX» [28]. MeTox ocHOBaH Ha 0Oy4YEHUH,
T.€. HaCTPOWKE MpOoIeaypbl 00paOOTKH MO MpeleAeHTaM — MPEeIbsBIsEMbIM COTJIACOBAaHHBIM Tapam
BXOJIHBIX M BBIXOJHBIX N300paxkeHuil. Ha ceromusmHuii IeHb TaKo! MOAXO/ BBITIISIUT TPHUBHATBHBIM,
MOCKOJIbKY BOIUIOIIEH B OOJNBIIMHCTBE IIHMPOKO PACHPOCTPAHEHHBIX HEHPOCETEBBIX aAJITOPUTMOB,
OJIHAKO YEeTBEPTh BEKa Ha3aj OH SIBJISUICS BIIOJHE MUOHEPCKUM. M3 MpH3HAKOB, XapaKTepH3YIOMINX
n300pakeHue B TMpeAeiax CKONB3SIEro okHa, (Gopmupyercs BEKTOp, KOTOpBIM jajiee IMOCTYIaeT B
npornenypy Kiaccuuranuyd (ammpoKCUMAIINK) KaXIOro BBIXOMHOTO ITHKCENIa HW300pa)keHus,
COOTBETCTBYIOLLEIO IIEHTPY OKHA. B paccMOTpEHHBIX BbIIE NapaJuIebHO-peKypcuBHbIXx KHX-
(GUIbTpax MCIOIb30BAINCH JTMHEHHbBIE IPU3HAKH, PEKYPCUBHO BBIYHCISIEMbIC Yepe3 CBEPTKH, a 3aTeM
BBITIOJTHSUIOCh WX B3BEIICHHOE CYMMHPOBaHHE, T.€. CTPOWJIACH JIMHEHHAs perpeccusi BBIXOJHOTO
MUKCeJIa OT BEKTOpa IMpu3HakoB. OUEBHIHO, YTO B TaKylo 0OpabOTKYy MOXKET OBITh JIETKO BBEICHA
HEJTMHEWHOCTh, NPOJUKTOBaHHAs KOHKPETHOW pelaeMod 3ajadeil. Hampumep, BMECTO JHUHEMHBIX
MOJMHOMHAIBHBIX MPU3HAKOB MOTYT OBITh B3SThI BHIYHMCICHHBIC IO HUM THapaMeTpbl (OpPMbI WU
MOMEHTHBIE MHBAapHaHTBl (YHKIHU spkocTH B okHe [28, 89, 91]. Ho maxe ecnu mo-mpexHeMy
WCIONIb30BaTh JIMHEHHBIE TIPU3HAKH, 3(Q(hEeKTHBHOCTh 00pa0OTKH MOXKET OBITh CYIIECTBEHHO
MOBBIINICHA 332 CYET WX HEIWHEHHOr0 KOMOWHHPOBAHWS B MpONEAypax KiIacCHPHUKAUN WIH
anmpoKCUMaNui. OTO yOSTUTENbHO MPOJAEMOHCTPHPOBAHO HA TPUMEpax pElIeHUs MHOTHX 3ajad
00paboTKH M300pakeHnii: (HUIBTPALIUU M BOCCTAHOBIICHHS, PACIIO3HABAHUS JBYMEPHBIX OOBEKTOB H
ap. [28, 97-99].

Jist  HenmuHEHHOro KOMOWHHPOBAaHMS TPHU3HAKOB aBTOPHl MeToma «oOpaboTKu  depes
pacro3HaBaHUEe» C CaMOro Hadyalla MPEIJIOXKHIN HWCIONB30BaTh MPOCTYIO CXEMY HepapXU4ecKon
ammpokcumanuu  [97-98]. Merpuueckoe MPOCTPAHCTBO, B KOTOPOE BKJIAIBIBAIOTCS BEKTOPHI
MIPU3HAKOB, MPEJCTABIISIOTCS B BUIE MHOTOMEPHOT O Tunepkyda. B mporecce HacTpoiiku (0OyueHus)
METo/Ia TUTEepPKYO pa3OMBaercsl MO OCSIM, T.. MOPOXKIAEeT IPEBOBHIHYIO CTPYKTYPY IaHHBIX. B
KaXI0W M3 00JacTeil, MONyYeHHBIX B Pe3ysibTaTe pa30HMEHUsl, BBIMONHSACTCS OOBIYHAS ITHHEHHAs
anmpokcUManus (QYHKIMH pPEIICHUH, HalpuMep, METOJOM HAMMEHBINUX KBajpaToB. O0nmactu ¢
MPHEMIIEMOI OIMMOKOM aNmpOKCHMAIIUH CUYUTAOTCS TEPMUHAIBHBIMU BepIIMHAMU JepeBa. Obnacrw,
B KOTOPBIX OIIMOKa BenWKa, pa3buBatorcs manbine. OOydeHue 3aBepmiaercs OO MPHU JOCTIKEHUH
3aJJaHHOW TOYHOCTH AMMPOKCUMAIUH, JTHOO TIPU HCUCPIIAHUM PECYPCOB TAMSITH KOMITBIOTEPA, JINOO 110
KakoMy-To nHoMy mpaBumity [100-102]. DkcriepuMeHTaIbHO YCTAHOBJIEHO, YTO BO MHOTHX CIyYasx
MHOTOMEpHAsl Hepapxuueckas anmnpoKCUMaius o0NajaeT SBHBIMH TMPEHMYIIECTBAMH  IEpe
HEHPOCETEBBIMU METOJ[AMH, KOTOpPbIe OOBIYHO HCIONB3YIOTCS JUI TMOCTPOCHUS HEITWHEWHBIX
perpeccHoHHbIX (yHKIMA perieHuil. [Ipu paBHOM oObeMe 00yYarONIEro MaTepuana OHa HAMHOTO
ObICTpee HACTpaMBaeTCs, a TakXkKe 00JIaTaeT HU3KOW BBIYMCIMTELHON CIIOMKHOCTBIO M 00ecIieunBaeT
Jydiree KadectBO o0paborku wu3obpaxenuit [103-104]. MurepecHO, YTO B HEAaBHUX paboOTax
KOJUIEKTHBA UHCTPYMEHTAPHUI HepapXUUECKON anmpoOKCHMAIINH Oy CAMOCTOSATEILHOE PAa3BUTHE.
OH ObLT YCHENIHO MPUMEHEH JUIS TAOJUYHOrO MPEACTABJICHHUS CIOKHO BBIYUCIAEMBIX (DYHKIHN
MHOTMX TI€pEMEHHBIX, KOHKPETHO, MOMEHTHbhIX uHBapuantoB [105, 106], mns mnocrpoeHus
MHOTOMEPHBIX ~THCTOIPAMM COBMECTHOI'O  DPAacHpEAEICHUS THKCENOB  MYJbTHCIEKTPAIbHBIX
n3obpakenuit [107, 108], B asropurmax KiacTepusallMd | YHpaBIseMOH KiaccH(pUKaIMN
MHOTOKOMITOHEHTHBIX mukcesnoB [109-111].
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OtnenpHOE HampaBleHHE MCCICAOBAHMN KOJNJIEKTHBA CaMapCKOM HAy4YHOW IIKOJBI CBS3aHO C
npoOieMaTHKON UACHTH(GHUKALUN MOAeNed N300paKeHUH W/WIM UX MCKAKEHHUH, COMPOBOXKAAIOIINX
MPOIIECC perucTpanuu. 3aaaun, OJU3KUe M0 TOCTAHOBKE, BOSHUKAIOT U MPH ONpPEIeICHHH MapaMeTPpoB
aJIallTUBHBIX AJTOPUTMOB BOCCTAHOBIICHHS HCKa)XEHHBIX H300pakeHnid. OOmas crenuduka 5THX
3aa4 COCTOMT B TOM, 4TO MACHTH(UKaLMs (OlEeHKa MapamMeTpoB) MPAKTHYECKH BCET/Ia BBITIONHICTCS
B YCIOBHSX OrpaHHYEHHOrO0 00beMa WCXOAHBIX JAHHBIX (HAOJIIOJICHHI), 4YTO OOYCIIOBJICHO W
TPYAHOCTBIO TIOTYYECHUS] N300paKEHH, U UX MPOCTPAHCTBEHHON HEOJHOPOAHOCTHIO, M MEHSIOIINMCS
XapakTepoM HCKaKEHWHM, KaK CIydalHBIX, TaKk M JETEpMUHHUPOBAHHBIX. PemieHne 3anay
naeHTH(GHUKAIUU OOBIYHO HIIETCS B PaMKax KIACCHUECKOM TEOPHH CTATHCTUYECKOrO OllCHHBAHUS,
OJITHAKO TPUM MajoM 4YHWCIIe HaOJIONEHWH OHO OKa3bIBAeTCs HEOOOCHOBAaHHBIM M HEHAJCKHBIM.
[peanaraemelii anbTepHATHUBHBIN METO/ Oa3upyercss Ha TaK Ha3bIBAEMOM IPUHIHIIE COTIIACOBAHHOCTH
onenok [28, 112-113]. Hpmes wmeroma cocTOMT B BbiOOpe cpeau HaOmogeHui Haubonee
WHPOPMATHBHOTO (HEHCKA)KEHHOTro, CBOOOTHOTO OT IyMa) IOJMHOXKECTBA, O0ECIEUNBAIOIICrO
MojJy4yeHne HauOoiee TOYHBIX OIICHOK MapaMeTpoB HWIACHTH(QHUIMpYeMOW cHUCTeMbl. BBemeHHBIN
aBTOpPaMH KpPUTEPHH OTHOCHTEILHOW COTJIACOBAHHOCTH OIICHOK IO3BOJISIET (OPMHUPOBATH 3TO
MOJIMHOXKECTBO TPH OTCYTCTBUH AaNpHOpHON HH(opManmu 00 YCIOBHSAX TONYYEHUS HCXOIHBIX
JAaHHBIX Uil uAeHTUGUKanuu. [IpeanokeHHbld METOJ] HallleNl IMUPOKOe MPHMEHEHUE B MPaKTHKE
00paboTku 1 aHanMM3a n3oopakeHuit. OH OB YCHENTHO UCIIOIB30BaH /IS ONpeeNeHIs TapaMeTpoB
ABTOKAJTMOPOBKHM ONTHYECKUX MCKakarormx cucteM [114, 115], uaeHTnduKamm IMHEHHBIX CHCTEM
dbopmupoBaHus K300pakKeHWH, B TOM 4YHCIe C [EpeMeHHbIMH mapamerpamu [116-118],
uaeHTuukanuu Moxened 1BeroBocnpoussenenus [119-120], BbIABICHUS M KOPPEKIMU TEHEH W
ONMMKOB Ha MBETHBIX H300pakeHusx [121-122], omeHKH TreoMETPHYECKOTO PacCOorIaCOBAHUS
n3o0pakeHuii [124-126] ¥ peKOHCTPYKIIMH TPEXMEPHBIX CIICH IO pa3HOPaKypCHBIM CHUMKaMm [127-
129], dopmupoBanus 3¢ dhextuBHbIX HabopoB mpu3HakoB [130-132] ans pacmo3HaBanus il [133,
134], runepcrexTpanbubix CHUMKOB [135, 136], 00BEKTOB Ha paaHOIOKAIIMOHHBIX H300paXKEHUSIX
[137- 139] u 1.1

3. IpukaaHble HAYYHO-TEXHHYECKHE Pa3padoTKu

HamnpaBnenus ucciieoBaHuid, KPaTKO PaCCMOTPEHHBIE BBINIE, MOXHO OTHECTH K (DyHIaMEHTAJIbHBIM.
Kaxxmoe w3 HUX pa3BuBaercs Ha COOCTBEHHOH KOHIIENITYyadbHOH M METOMOJOTHYECKON Oaze, a
MOJy4EHHbIE PE3yJIbTaThl MMEIOT, B IIEPBYIO Ouepelb, oOlieTeopeTMueckoe 3HaueHue. Ecmm ke
TOBOPUTH O NPUKIAAHBIX HAay4YHBIX Pa3pabOTKax, TO HEOOXOAMMO OTMETHTh, YTO pPELICHHE JH000i
HETPUBHAIFHON MPAKTUYECKON 3a7adu KOMITBIOTEPHOI 00paboTKM M300pakeHui TpedyeT yMeroro
COYETaHMsI BCEro apceHajga MOCTYHNHBIX METOJOB W MHCTPYMEHTANbHBIX CPEICTB, HE TOJBKO
CO3JAHHBIX KOJNJIEKTHBOM, HO M IIPEAOCTABISIEMBIX COBPEMEHHBIM YPOBHEM pa3BUTHS JaHHOU
npeaMeTHoit obmactu. [loaTomy Bce mpukiagHble HAydHBIE TIPOEKTH CAMAapPCKOW HAyIHOW IIKOJBI, KaK
3aBEpIICHHBIC, TaK U MPOAODKAOLINECS, BBIIONHAIOTCS C MPHUBJICYECHUEM CAMBIX PA3HBIX IOAXOIOB,
METO/IOB U aJITOPUTMOB, KOTOPbI€ BBICTPAUBAIOTCS B MHOT'O3BEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH.
Kak npaBuio, Takue MpoeKThl HAYMHAIOTCS ¢ TEOPETHYECKUX MPOPadOTOK, a 3aBEPIIAIOTCS CO3JaHUEM
CHELHAM3UPOBAHHBIX HPOrPAMMHBIX WJIM HPOrPaMMHO-AalIapaTHBIX KOMIUIEKCOB. B 3TOi cBsi3H
MPUKJIaJHbIe HAYYHO-TEXHUUECKHE pa3paOOTKH KOJUIEKTHBA HEBO3MOXHO KPaTKO OXapaKTepHU30BaTh
Ha YPOBHE €IMHOI METONOJOIMH, MOJKHO JIMILL HAa3BaTh UX OCHOBHBIC HAIIPABIICHHUS, a BHYTPU HUX —
B Ka4yeCTBE IPUMEPOB MEPEUNCIINTh KOHKPETHBIE PEIICHHBIE 3aJauH.

Obpabomka u3zobpadicenuii 8 3a0ayax OUCMAHYUOHHO20 30HOuUposanus 33emau. PazpaboTaHbl
MeTOo/1bl, UH()OPMALMOHHBIE TEXHOJIIOTHH U MPOrPaMMHBIE CPEACTBA KOMIIBIOTEPHOTO MOAEIMPOBAHUS
CKBO3HOI'O BH/ICOMH(OPMAIIMOHHOTO KaHaja MEpCIeKTUBHBIX KocMuyeckux cucrtem J133 [140-143].
Pemena mpo6iema 00pTOBOW M Ha3eMHOH Kommpeccur IUQpoBbIX n300pakenuit J[33, paspaboraHs
MPOTOTHITBI MPOrPAMMHBIX CHCTEM M MakKeThl OOPTOBBIX YCTpOWcCTB Kommpeccuu [11-15, 17-21].
Pazpaboransl 3 QekTruBHBIE METOBI M MPOrPaMMHOE OOECIeUeHHe TMPEABAPUTENHLHON 00padOTKH
KOCMHUYECKUX HM300pakKeHUH MOcie MX MOJY4YeHUS HA3eMHBIM KOMIUIEKCOM IpHeMa HH(OpMAaIUH:
¢uIbTpaliM M BOCCTAHOBJIEHHUS (C HIeHTU(UKAIMEHl HWCKa)KeHWi), paclo3HaBaHUs OOBEKTOB,
reOMETPUYECKOM TpaHchopManuu (COBMEICHHUS U KapTorpadudyeckol mpuBs3ku) u T.m. [75-87, 90-
92, 97-99, 116-118, 124-126, 144-149]. Pa3zpaborana METOIMKa M NPOrPAMMHBIC CPEACTBA OLCHKU
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KayecTBa (paspemaromniei crmocooHocTH) udpoBbix uzodpaxkenuit J[33 [118, 150]. Pemrena 3amaua
MOBBIILICHUST JIETATBHOCTH TONyYaeMbIX HM300paKeHUH C TMOMOIIBI0 aJalTHBHOM HETMHEHHON
WHTEPIIONSIIH, CBEPXPa3peIlaroiero BOCCTAaHOBICHUS, KOMOMHHPOBAHUS CHUMKOB, ITOTY4EHHBIX M3
Pa3HBIX HCTOYHUKOB, a TAK)KE PACIICIIICHNS THIIEPCIEKTPATbHBIX MTUKCEI0B, OCHOBAHHOTO Ha MOJIEIN
JUHEHHON criekTpanbhoi cmecH [151-156]. TIpemnokeHsl, MpOrpaMMHO pear30BaHbl U HCCIIETOBAHBI
BBIUMCIUTENBHO () (deKTHBHbIE WH(POPMALMOHHBIE TEXHOJIOTMH KiIacCHU(DUKAMM MUKCEIOB U
CerMEHTAIlMM MYJIbTH- M THIEPCIEKTpaibHbIX n300pakenuit [109-111, 135, 157-164]. Pa3paboraHnsl
WH(POPMAITMOHHBIE TEXHOJIOTMU aBTOMATHYECKOrO WIIM aBTOMATH3MPOBAHHOTO MpPeoOpa3oBaHUS
pactpoBbIx nzobpaxenuii /133 B BekTopHbie mudpoBbie KapThl reonHpopManoHabix cuctem (I'MC),
a TaKKe METOJBl COBMECTHOI'0 aHAJIN3a M300paKEHHU W BEKTOPHBIX JAHHBIX, OTKPBHIBAIOIINE HOBBIE
BO3MOXKHOCTH TIOJTyYEHHsI BBICOKOTOYHON HWH(POpMAIMK O 30HIUPYEMBIX TeppuTopusx [165-169].
Co3maH W BBEIEH B OJKCIUTyaTalMIO psiji aBTOMAaTH3UpoBaHHBIX cucteM: [MC perunoHampHOrO,
MYHUIMIIAIBHOTO MM OTPACIEBOr0 YPOBHS, aKTUBHO paboTaIOMIMX ¢ KOCMUYeCKOW MH(opManmei, a
TaKKe PEryJsipHO MOIMOIHAEMbIH 0aHK KocMHuYecKuX cCHUMKOB Camapckoit obnactu [167, 171]. C ux
MOMOIIBIO pelaercss IMUPOKUHM CHEKTp 3a/Jady TeMaTHYecKOoH (B HMHTEpecax KOHKPETHBIX TPYII
norpeduTeell) oopaboTku m3o0paxkeHuid JI33: olleHKH apeajoB PacTUTEILHOCTH W MOHHUTOPHHTA
NPUPOIHBIX dKocucTeM [172-175], pacrio3HaBaHUs U MOHHUTOPHHIA CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP
(8 pamkax T'MC arpomnpombinuieHHOro komiiekca Camapckoit oGmactu) [176-178], BbisiBieHUs
AHTPOINOreHHBIX U3MEHEHUI TEPPUTOPHH, B YACTHOCTH, aHAJIM3a TOpPOICKUX ariomepanuii [179, 180]
1 Jip. MHOTHE U3 ePeYrCICHHBIX BBIIIE PE3YJIbTATOB HAIILTH CBOE OTpaxkeHne B MoHorpaduu [181].

Obpabomka uzobpadicenuti 8 OUOMeOUYUHCKUX —ucciedoganusx. Pa3paboTaHBl METOOBI |
WH(OPMAIIMOHHBIE TEXHOJOTMH PpACIO3HABAHMA W CTAaTHCTHYECKOM o00paboTkm aHcamOnei
MHUKPOUYACTHIL TSI aBTOMATHYECKOrO aHam3a u3o0pakeHuit mpemapatos kposu [182-186]. Cozmano
QITOPUTMHYECKOE W TPOrpaMMHOE OOeCHeueHHe Uil MPOCTPAHCTBEHHOTO BOCCTAHOBIICHHS U
BU3YallM3allid  COCYJIUCTOM CHCTEMbI, B YaCTHOCTH, KOpPOHApHBIX apTepuii 1o Habopy
aHrHorpaduueckux mpoekiuii cepama [187-190]. Paspaboran KOMITIEKC MAaTEMATHYECKMX METOJIOB,
QITOPUTMOB, CO3JaHa OKCIEPTHAS KOMIBIOTEPHAs CHUCTEMa pAaHHEH JMAarHOCTUKU TJIA3HBIX
3aboeBaHuil M caxapHoro auabera mo m3obpaxkeHusM riasHoro aua [191-195], B cBoeii mocnenmei
BEPCUHM CHCTEMa TaKKe TO3BOJISET IUIAHUPOBATH HEKOTOpbIE O(TAILMOJIOrMYECKUE OIepalui Ha
cergatke [196, 197]. Cosmama SKcIepTHas KOMITBIOTEpHAS CHCTEMa aHajM3a JHarHOCTHYECKHX
KPHUCTAJUIOrPAMM CIIE3HOM M Ipyrux Ononorudeckux xuakocreit [34-36, 198]. Paspaboranbl METOIBI
W TIPOTpaMMHBIC CpEACTBa OOpaOOTKM M aHauW3a CIUHTHUTPaQUUECKUX, PEHTITEHOTrpadHUICCKUX,
ToMorpauyeckux W300paKEHUI JIETKMX, MOYEK, KPOBEHOCHBIX COCYJOB M JAPYIMX BHYTPEHHHUX
opranoB ueioBeka [199-205]. PemieHnl Takke 3amadid KOMITBIOTEPHOIO aHallM3a H300pakKeHWi B
TPaBMAaTONOTUU (TIPU JIOKATU3AI[MA W ONPENEICHHUs] TeOMETPUYESCKUX XapaKTEPUCTUK BBISBICHUS
BHYTPHUIJIa3HBIX M BHYTPHUEPEIHbIX HHOpOAHBIX Ten) [206, 207], muarnoctuke ocreormopo3a [208,
209] w MHOrMX JpPYrMX BaXKHBIX OHOMEIMIMHCKUX mnpwiokeHusx [210-212]. Omwucanuto
OOJIBIIIMHCTBA U3 MEPEUUCIICHHBIX pa3pabOTOK MmocBsieHa MoHorpadus [213].

3awuma u  eepuguxayus  euzyanvhou  ungopmayuu. PazpabotaH W MpoJOIKAET
COBEPIICHCTBOBATHCS KOMILIEKC METOMIOB, HH()OPMAIIMOHHBIX TEXHOJIOTHH U MPOrPAMMHBIX CPEICTB
obecriedeHnsl 0€30MacHOCTH (COXPAaHHOCTH) W MPOBEPKU MOATUHHOCTH MU(PPOBBIX H300paKEHUHA U
JPYTUX BUJIOB BU3YaJIbHOW HH(OPMAIHH: BHJICOMOTOKOB, IU(POBBIX KAPT, CXEM H T.J. AKTYalbHOCTh
MOJOOHBIX pa3paboTOK OOYCIIOBIICHA WHTEHCHBHOM mudpoBu3aiueld Bcex cdep uenmoBeueckoi
JeSTEIbHOCTH, Pa3BUTHEM HHTEIUICKTYaTbHOH MOOHMIBHON CBs3M (CMapT(HOHOB), OTKPHITHIX CHCTEM
Mepeiavyn JaHHBIX, DJICKTPOHHBIX CPEACTB MAacCOBOW WH(GOPMAIUH, CONMUANIBHBIX CETEH W T.I., YTO
MOBBIIIACT YSA3BUMOCTh ITU(PPOBBIX BUJICOMAHHBIX MEPe]] NCHCTBUSMHU 3IOYMBIIIICHHUKOB. OCHOBHBIM
HHCTPYMEHTOM, TIPUMEHSEMbIM JIIsl  oOecrieueHus Oe30MacHOCTH HW300paKeHUd U JIPYyrux
BUJICOJTAHHBIX, SIBIISICTCS BHEAPCHUE B HUX JIOMOJHUTEILHON 3alUTHOW MHOOpMAIUK — IU(PPOBBIX
BomstHbIX 3HakoB (I1IB3), HesamerHwix uis monb3oBarens [214]. st 3amuthl M300pa)KeHHH OT
HECaHKIIMOHUPOBAHHBIX HM3MEHEHWH, T.e. MX ayTeHTH(UKauuu (TOATBEPXKICHUS MOMIHHHOCTH),
pa3paboTaHbl METObI BCTPAaUBAHUS W W3BJICYCHUS TAaK HA3bIBAEMBIX XPYNKUX (MM MOITYXPYIMKHUX)
[IB3, monmHOCTBIO (MM YacTHYHO) pa3pyLIAIOMIMXCS MPH JIIOOOM HECAHKIHOHWPOBAaHHOM
BMelIaTeNnbcTBE B JaHHble [215-217]. [lns 3ammThl M300paskeHUil OT HECAHKIIMOHUPOBAHHOTO
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KOMMMPOBAaHUS ¥  TONTBEPXKICHUS aBTOPCKUX TMpaB Ha JaHHBIE pa3pa0OTaHbl  METOABI
BCTpauWBaHHA/W3BNeUeHUs  cTodMkux LIB3,  ycToiiumBeIX K  OOJNBIIMHCTBY  CTAaHAAPTHBIX
npeoOpa3oBaHuil BU/ICOAAHHBIX (SPKOCTHBIX, TEOMETPUYECKHX, KOMIOpeccuu M T.1.) [216-223].
Crnennanshble croiikue LIB3 u cpencrBa paboTbl ¢ HUMH pa3paboTaHbl Ui 3alIMTHl aBTOPCKUX MPaB
Ha BekTopHbIe AaHHbie [ MC (1udpossie kapThl) [224-226]. OTaenbHOMN 3a1aueii SIBISETCS N3BICUCHHIE
uaeHTHGUIUpYOIed THPOPMAIUH W3 CKAaHUPOBAHHBIX MONUTPaQHUECKUX JOKYMEHTOB, MMEIOIINX
3alIUTHYIO TEKCTYpY (CBHICTENBbCTB, OWJICTOB, BH3 M T.II.), JUIA €¢ PEIICHUS TaKKE MPEITI0KCHBI
3 eKTHUBHBIE METO/BI U CO3/IaHbl MPOrpaMMHbIe cpenctBa [227-229]. Jlns cuTyaiuii, B KOTOPBIX
OTCYTCTBYET BO3MOXKHOCTH BcTpauBanus [IB3 B naHHbIe, pa3paboTaHbl METOABI U HH(OpMAIOHHBIC
TEXHOJIOTUU «IIaCCHBHOI» 3alIMTHI, PelIalolye npodiieMy BepuduKali BU3yallbHON nHpopManuu ¢
MOMOIIHIO aBTOMATHYECKOT'0 BhISIBIICHHS (DanbcuUKaIUN: PeTYIIUPOBAHMS, BCTPauBaHHS HOBBIX WU
KOITUPOBaHKE CYIIECTBYIOMINX OOBEKTOB, reoMerpuieckux aedopmanuii u T.1. [230-235]. Co3nansl
TaKKE CpEACTBAa COMOCTABIICHUS HM300paKEHWH C JIOCTYIIHOW AanpHOPHOW HH(OpMAIUCH:
MeTaJaHHBIMA CHUMKOB, HECOOTBETCTBHUEM JIEKJIAPUPYEMBIX H (PaKTHUECKUX YCIOBUI CHEMKH H T.IL.,
OHHM OCOOCHHO BaXKHBI JUIs BepU(HUKAIIMU JTOPOrOCTOSANIMX H300paxeHuit kocmuueckoro /133 [236-
238].

Hucmpymenmanvuvie cpeocmea ucciedosanuil. [IpoBelieHre OrPOMHOI0 00beMa Hay4dHBIX
WCCIIEIOBaHUHA ¥ pa3paboTOK OBIJI0O OBl HEBO3MOXKHO 0€3 COOTBETCTBYIOIIETO KOMIIBIOTEPHOTO
WHCTPYMEHTapus. 3a BpeMs pPa3BUTUS HAYYHOW IIKONBI OBUIO CO3/JaHO OOJBIIOE YHUCIIO
HCCIIEIOBATEILCKUX MPOrPAMMHBIX KOMIUIEKCOB M aBTOMAaTHU3WPOBAHHBIX cucTeM. 1o mMepe cMeHbI
MOKOJICHUH BBIYMCIMTENFHON TEXHWKH OBUIM CO3JIaHBI: TAaKeT MPHKIAIHBIX MPOrpaMM oOpabOTKH
nzobpaxkennii u 1udposoit romorpadum gt EC OBM [10], aBromaTM3upoBaHHas CHCTEMa
MOJIEINPOBaHNs U 00paboTku m3obpaxenuit mir CM DBM [239], mepBas mporpaMMHasi CHCTEMa
00paboTkn M300pakeHmii s mepcoHamsHoi OBM IBM PC/286 [240] u ee Gomee mpoIBHHYTHIE
aHAJIOTH JUII MHOT03aJauHBIX OIEpalMoHHBIX cucTeM [241, 242]. Heckonbko mo3xe Oblia co3maHa
HHCTPYMEHTAJbHasl NPOrpaMMHAasi CHCTeMa o00paboTku wu300pakeHuid mon ympasieHuem OC
Windows, koropasi, mperepreB MHOTOKPATHBIE YCOBEPIICHCTBOBAHUS, JO CHUX IOP HCIOJIB3YeTCs
KOJUIEKTHBOM B HAYYHBIX IPOEKTax u yuebHOM mporecce Camapckoro yHuBepeurera [243-245]. beuta
IpeNNpUHATa TIONBITKA CO3JaHMS M YHHBEPCAJIbHOW ammapaTHOW IuaTdopmbl  00paboTKn
n3obpaxkennit [246], xoropas, K coxaJeHnto, Torma (B Hadaire 90-x TOHOB) HE MOIydnsa
NPOJODKEHHUS IO CONHAIBHO-9KOHOMHYECKUM TIpHYMHAM. TeM He MeHee, COBEpIICHCTBOBAHHE
CPEICTB PErucTpaluyd W, Kak CIEACTBHE, pocT (PopMaTtoB IUPPOBBIX H300paKEHHH, YBETUUIECHHE
oO0beMa M TeMIla MONy4YEeHHUS] PETHCTPHPYEMBIX BHUJICOJAHHBIX, YCIOKHEHHE 3a7ad MX 00paboTKH, ¢
ONHOW CTOPOHBI, M pa3BUTHE (UHAHCOBBIX BO3MOKHOCTEH M WHTEIJICKTYalbHBIX PECYpCOB
KOJUIEKTHBA, C JAPYroil CTOPOHBI, CO BPEMEHEM 3aCTaBHIM BEPHYTHCI K HCIIOIB30BAHUIO
CTICNMAIN3UPOBAHHBIX ~ BBIYMCIUTENBHBIX ~ KOMIUIEKCOB — IOBBIIICHHOHW  IPOM3BOAUTEIHHOCTH.
[TpumenuTenbHO K HU(PPOBBIM HM300pKEHUSIM CTaJld MHTEHCHBHO IIPOPA0ATHIBATHECS BOIPOCH
NPUMEHEHUS KJIACTEPHBIX TEXHOJIOTWH, PacIpelelIeHHOTO0 XpaHeHHs W 00pabOTKH, MapasuieNbHOro
nporpaMMupoBaHust u T.1. [247-252]. Havamich ncciaeqoBaHus BO3MOKHOCTH MPUMEHEHHUS B 3TOU
MpeIMETHON 00JacTH HOBEHIIMX WH(POPMAIIMOHHBIX TexHomorui «big datay [253-254]. Nmerommmiics
HayYYHBIN 3a7en Obul A(P(EeKTHBHO MCIIONB30BAH IMPH CO3/AHHHM CHCTEM TEXHHYECKOTO 3pPEHHUS IS
pa3MUYHBIX ~ MPOMBIIUICHHBIX  3aKa3duukoB  [255-267] —  HedTeHAJIMBHBIX, KOCMHYECKHUX,
CEBbCKOXO03SICTBEHHBIX MPEANPHUSITHN U aBTOIPOU3BOIUTEIICH.

4. locTHKEeHUs HAYIHOH IIKOJIbI

XoTenock ObI KOIMYECTBEHHO 0XapaKTEePU30BaTh JOCTH)KEHHSI CaMapCKOil HAyYHOH IIIKOJIBI B 00JIaCTH
KOMIIBIOTEpHOW 00pabOTKH W300pakeHWH, HO OSTO HEBO3MOXKHO 0€3 TpyJoeMKod 00padoTKu
OOJIBIIOTO CTATUCTUYECKOTr0 MaTeprana. MOXHO JMIIb OTMETUTh, YTO HAa MECTE HEOONBIION HaydHOH
TPYIIbI, BO3HUKIICH B HeJpax HECTOJMYHOrO By3a, B JaHHOM HAIpaBJICHUW HMCCIIENOBAaHHUN celdac
aKkTUBHO paboratoT Tpu Oonpmmx Kadeapsl (TEXHUUECKOH KHUOEpPHETHKH, TeOMH()OPMATHKH U
WH(POPMAITMOHHON 0e30IacHOCTH, CYHEpKOMIIBIOTEpOB M o0miell uHpopmatuku) Camapckoro
YHUBEpCHUTETa, [BE HAy4YHBIX JIabopaTopuu (MaTeMaTHYECKHMX METOJ0B OOpabOTKH H300paKeHuH,
WHTEJIEKTYaIbHOIO aHaJM3a BUAeoJaHHbIX) WMHcTuTyTa cucreM oOpaborku m3obpakenuii PAH —
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¢unmana denepasibHOrO HaydHO-UCCIIENOBAaTENbcKOro IeHTpa «Kpucramnorpadus u ¢doTroHHKA»
Poccuiickoii akajeMUu HayK, HECKOJBKO MajblX WHHOBAIIMOHHBIX MPEANPUATUH. BhimonHeHOo
OTPOMHOE YHUCIIO (PyHIAMEHTANBHBIX HAYYHBIX TMPOEKTOB M MPUKIATHBIX pa3padOTOK — MO TpaHTaM
roCyaapCTBECHHBIX HAYUYHO-TCXHUYCCKUX IMPOrpaMM, pa3jInvyHbIX HAYYHBIX (I)OHI[OB, IIPpAMBIM 3aKa3aM
MPOMBIIIUICHHBIX TPENNpUATHI 1 opranu3anuii. OmyOIMKOBaHO HECKOJIBKO THICSIY HAYYHBIX CTaTel B
BBICOKOPEHTHHIOBBIX JKYpPHajax M TpYAax MPEICTaBUTEIbHBIX MEXIyHAPOIHBIX KOH(epeHInn
(mpunaraeMplii CIUCOK JTUTEPATyPhl BKIOYAET JIUIIb HEOONBIIYIO WX YacTh). 3allUIIEHbl HECKOIBKO
JICCATKOB JMCCEPTAallMii Ha COMCKAHHE YYCHBIX CTEICHEH B 00JIACTAX (DU3MKO-MATEMAaTUYECKHX U
TEXHUYECKMX HayK. Huke mepeyucisaorTess TONbKO JOKTOPCKHUE JUCCEPTALIMHU

1. BoccraHoBlieHHME TapaMeTpOB IOJieH B CHCTEMaxX aBTOMATH3AIllMH JKCIEPUMEHTAIBHBIX
WCCIIEIOBAHUI: CHHTE3 allTOPUTMOB M MPOCKTUPOBAHHME MPOCTPAHCTBEHHBIX GuiIbTpoB (B.A.
Coiidep, 1981 1.).

2. MeTOIH)I HI/I(I)pOBOFO MOACINPOBAHUA OIITUKO-3JICKTPOHHBIX CUCTEM JUCTAHIIMOHHOI'O
dhopmupoBanms U 0opadborku uzobpaxenunii (B.B. Ceprees, 1993 r.).

3. Apudmerndyeckre METO/IbI CUHTE3a OBICTPHIX AJITOPUTMOB JIMCKPETHBIX Mpeodpa3oanuit (B.M.
UYepnos, 1999 1.).

4. Unentudukaius cucreM (GpopMuUpoBaHHs U300paKeHHH 1Mo MaioMy 4YHciy HaOmoaeHuit (B.A.
®dypcos, 1999 1.).

5. Meroa nonst HanpaBJIeHW B aHAJIM3€ U MHTEPIIPETAINN TUATHOCTUYECKUX n3o0pakenuit (AT
Xpamos, 2006 r.).

6. Meroabl 3G (EKTUBHON IEKOMITIO3UIIMK BBIUMCIUTEIBHBIX MPOLEAYP JIHMHEHHOM JIOKaJbHOU
¢unbTpanyu nzodpaxenuit (B.B. Mscuaukos, 2007 r.).

7. MonenupoBanne #  (OPMHPOBAHHE CTPYKTYPbl PacCHpPENEiICHHBIX CHCTEM 00pabOTKH
KpymHO(pOpPMATHBIX H300paKCHWA HA OCHOBE IMHAMUYECKOW opranmzanuu naHHeXx (C.b.
ITomos, 2010 1.).

8. MareMaTnyeckoe MOJCIUPOBAHUE, METOMBI W IPOrPpaMMHBIC CPEICTBAa TEKCTYPHOrO aHajiuM3a
n300pakeHn Kpucrauindeckux cTpykryp (A.B. Kynpusaos, 2013 1.).

9. CucreMbl KOMIIBIOTEPHOI'O aHAJM3a JUACHOCTHYCCKMX H300Pa)KCHH KPOBEHOCHBIX COCY/IOB
(H.IO. Unwscosa 2014 1.).

10.Teopernyeckre OCHOBBI BOCCTAHOBJICHHUS LIBETHBIX M MYJIbTUCICKTPAIbHBIX H300paKCHHH Ha
OCHOBE HIeHTH(HUKAIMHA MOIEIN JuxpoMaTnueckoro orpaxkenus (A.B. Hukonopos, 2015 r.).

OTH ycrexXH CTajJyd BO3MOXKHBI Oj1aromaps co3gaHuio B 1985 rogy B paMKax mporpaMM IMOJATOTOBKU

HH>KCHEPOB-MaTEMATUKOB cIieruanu3anuu «OopaboTka n300pakeHui» U TECHOH MHTErPaIluid MSKIY
VHHMBEPCUTETOM M aKaJeMH4ecKuM HHCTHTYTOM [268]. HeoOxomuMble 3HAHHS W ydacTHe B padore
aKaJEMHUYECKOI0 HHCTUTYTa o0ecreunBaroT 3(PPeKTUBHOE IPOECKTHOE 00yUYEHHE TYUIINX CTYACHTOB 1
HaJlM9ue XOpOIIero 3adelia y BBITYCKHHKOB TIIpW IIOCTYIUICHHMM B acHHpaHTypy. Hanwmdawne
acOUpaHTyphl M TpeX OUCCEPTAIlMOHHBIX COBETOB, BO3IJIABIsIEMBIX akameMukomM PAH B.A.
CoiicbepoM, gaeT yIOOHYIO BO3MOXKHOCTH POCTa M MOATBEP)KIACHHS HAy4yHOH KBaJIM(HKALUH.
Bonpmroit Bkaag HaydHas ITKOJa BHOCHT B pa3BUTHE XypHana «KOMIIBIOTEpHAS ONTHKA» - HE TOIBKO
Ha YpOBHE BBICOKOKAYEeCTBEHHOI'O MEHEKMEHTA TPY OpraHU3aIiy paOOThl pEeNaKIIMOHHON KOJIIErun
[269], HO ¥ BKIaAOM KBaIM(HUIUPOBAHHBIX ABTOPOB M PEIIEH3CHTOB. DTO OOECIEYHMIO BBICOKOE
MTO3UIIMOHUPOBAHUE KypHAllAa — BKJIFOUEHHE BO BTOPOi kBapTwib Ckomyc u BxoxaeHue B Web of
Science Core Collection [270].

5. 3akar0uenue

Bricokuii KaApOBBIi IOTEHIMAA M IIOCTOSHHBIA MPHTOK KBaJH(GHIMPOBAHHBIX MOJIOIBIX YYCHBIX
[TO3BOJIMIIM KOJUICKTHBY IIONYYUTh (PyHIaMEHTAJbHBIC HAaydHbIE PE3Y/IbTaThl M PEUIUTH IIHPOKHIA
ImepeueHb MNPHKIATHBEIX 3amad. OcTaercs MOKeNnaTh CaMapcKOH Hay4dHOM Ikoine B 00JacTu
KOMIIBIOTEPHOM 00pabOTKM H300paKeHHi, CO3MAaHHOW M BO3IJIABISEMOM aKaJeMHKOM BHKTOpOM
Anexcanaposuuem CorihepoM, HOBBIX SPKUX HAYYHBIX JOCTYDKEHUH M TABHEHIIIEro IPOIBETaHNUS.
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Samara scientific school of computer image processing
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Abstract. The paper briefly describes the creation and development of the Samara scientific
school of computer image processing. Examples of obtained fundamental results and solved
applied problems are given. The most significant publications of the scientific school are listed
and analyzed.
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