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1. Mecro nucuuniaunsl B cTrpykrype OIIOII
Hucuummuna b1.B./[B.02.03 Obpabomka uzobpaxcenuti otHocutcss k dvactu OOIl  HampaBieHus

noarotoBku 02.03.02 dynaamenTansHas nHOpMATHKA U UHPOPMALMOHHBIE TEXHOJIOTHH, (OPMHUPYEMOH

YYaCTHUKAMU 00Pa30BaTEIbHBIX OTHOLICHUH.

2. Tlmanupyembie pe3yabTaThl 00y4eHUsI MO JUCHUIJINHE, COOTHECEHHbIE ¢ TUIAHNPYEMbIMH
pe3yJibTaTaMU 0CBOEHHsI 00pPa30BaTeIbHOIl MPOrpaMMbl (KOMIETEHIIUSIMU U MHANKATOPaAMH
AOCTHKEHUS] KOMIIeTeHIHii)

MOTyYIEHHEIE B XOJIE
SKCIEPHMEHTA JTaHHEIE
C UCIOJIb30BaHHUEM
COBPEMEHHBIX
UH(POPMAITHIOHHBIX
TEXHOJIOTHI;
MPOBOJNTE YUCIICHHBIE
pacyeTsl GU3NIECKUX
BEJIMYMH IIPH
o0paboTke
9KCTIEPUMEHTAIBHBIX
pE3yNbTaToB.

JUTSL PEeIIeHUs] KOHKPETHBIX HAyYHBIX
3aj71a4 ¥ aHAIM3UPOBATh PE3yIbTAT
MeToAaMu 00pabOTKU U300paKEHUH.

Ilanupyemble pe3yIbTaThl 00y4eHHs 110 AHCHUILIHHE HanmenoBanue
(MO/1yJ110), B COOTBETCTBHH C HHIHKATOPOM 10CTHKEHHSI OLIEHOYHOT0
dopmupyemble
KOMIIEeTeHIIHH cpencTBa
KOMIIeTeHIIHH
(xonm, congepxanne Nuaukartop Pe3yabTaTnl 00yuyeHus
KOMIICTCHIIHH) JIOCTHIKEHHSI
% O JUCIHUILINHE* *
KOMITETeHIIHH
(xom, conepxanwme
WHANKATOPa)
IIK-5 Cnocoben IK-5.1. 3naer 6a30Boe | 3HaTh TEOPETHUECKUE OCHOBEI MeTOJ0B | Cobecedosanue,
HCTIONIB30BATh obopynopatue 1 U aJITOPUTMOB 00pabOTKH N300pakeHUil | Mecmuposanue
COBPEMCHHBIC MPUHIUIIBI €TO pa6OTLI
WHCTPYMCHTAJIbHBIC B I/IH(l)OpMaIII/IOHHI)IX
W BBIYUCINTCIIBHBIC CUCTEMAaX pPa3IMIHBIX
cpeacrsa YaCTOTHBIX
HHPOPMAITMOHHBIX JIMAIa30HOB.
TEXHOJIOTHH.
MK-5.4. Ymeer Vmems pematp 3a/1a4i ¥ BEIOMpATh 3adaua
oGpabatbBath aJIrOpUTMBI 00pabOTKU N300paKeHUM

3. CTpyKTypa u coaepxkaHue JUCUUIIIHHbI

3.1. TpyaoeMKOCTh JUCHUIIMHBI

o0yueHust

ouyHas ¢opma

O01mas Tpy10eMKOCTh

33ET




YacoB 1o y4eOHOMY IJIaHY 108
B TOM 4HcJje

KOHTaKTHasi padora: 33
- 3aHATHSA JeKIHOHHOI0 THIA 16
- 3aHSITHA J1a00PATOPHOr0 THIA 16
- Tekyuuii kKoHTpoJib (KCP) 1
caMocTosiTeIbHAsA padoTa 75
IIpoMe:kyTouHasi aTTECTALMSA — 3a4eT

3.2. ConepxaHue TUCHUILTUHBI

HaumeHnoBanue u KpPaTKo€ COACPKaHUE PA31€JI0B U TEM
JUCHUIIINHBI

Bcero
(4acel)

B TOM 4YHuCJIe

KonTakTHas padora (padora BO
B3aHUMOJEHCTBHH C
npenojgasaresuem), yacol. 13 Hux

CamocrosTesqbHasi padora

00y4JarIerocsi, 4achbl

Bcero

3aHaTusa
VIeKIIMOHHOI'0 THIIA
3angaTus
CEMHHAPCKOr0 THIIA
3anaTua
U1aGOPAaTOPHOT 0

T

1.Beeoenue. Oopabomka uzodparcenuii @
uUH@OpMayuoOHHBIX cucmemax

O06paboTka U300paKeHUl CeroIHs, €€ MEeCTO B
KOMIIBIOTEPHOM Irpaduke u 3peHuu. 3aauu, Kypchl,
pecypcbl, coobiecTBa. Pabounii mian kypca.
Jlurepartypa u oOpa3oBarenbHble IHTEpHET-
pecypchl. 3aauu 00paboTKU U300paXKeHnH,
pelaeMble KOMIBIOTEPHOU IpauKON B pacTPOBBIX
cucremax. O030p COBPEMEHHOTr0 annapaTHOIo
obecrieyeHus1, BUeokapTa Komnbrotepa. Oo1mas
xapakrepuctuka OpenCV.

2. Pexoncmpykyus usoopasicenuii u yoanenue
wyma

Koppexkiust spkocTu/KoHTpacTa n300paxeHusl.
JInnelinas xoppexuus. [Ipumepsl ycriexa u
HeycIrexa JMHEHHON Koppekuuu. Henuneiinas
koppekuus. ['amma-koppekuus. Komnencanus
paszHoctu ocBenieHusa. Monenu myma. [Honstue
¢unbTpanuu. MeToapl MaTeMaTHu4ecKoi
Mopdonoruu. [IpumMeHeHrne HU3KOUYaCTOTHON
(GUIbTpaLKy JUIsl BbIETICHUS UHTEHCUBHOCTH

12




OCBEIICHUS U3 H300paKeHUs. ANITOPUTM
KOppEKUMHU pa3sHOCTH ocBelenus. PunbTp ['aycca
KaK HU3KOYAacTOTHBINA (miibTp. Onepanus
«cBepTka» (convolution). Yepennenue (cpenHee
apu(pMeTHIECKOe, TEOMETPUYECKOE,
rapmoHunyeckoe). CTaTuCTUYECKHE METO/IbI
¢bunbTpanuy (MeaUaHHBIN QUIBTP, HAXOXKICHHE
MUHHMYMOB U MAKCUMYMOB, HAXOX/ICHUE CpeIHEH
touk u T.11.) ®unsTp Iaycca (gaussian blurring)

bunarepanbabiil GribTp. OUIBTP HETOKATHHBIX
CpEIHUX.

3.Bsedenue ¢ ananusz ungpopmauuu,
cooepicawienica 6 uzooparxcenuu

OcHoBBI aHaNTM3a HHPOPMAITIH, COJCpKAIIECHCS B
n300pakeHNH. 3a]]a4u Ha OCHOBE aHAJIN3a
OMHAPHBIX N300PAKCHUIN: B METUIIHHE;
Ne(EKTOCKOIHMH; BHICOHAOTIOACHUH (aHAIN3
MOABUKHBIX 00BEKTOB, OOHAPYKEHUE JINII);
ycTpaHeHue J1e(eKTOB KHHOTUICHKH. MeTob
OWHapH3aluu: TOpPOroBasi OMHapu3aIus,
ajlanTHBHAs OMHAPHU3AIM, METOJI TPEYroJIbHHKA,
aHaJIN3 CHMMETPUYHOTO ITHKA TUCTOTPAMMBI,
meroxa Otcy. Jucranuus MaxananoOuca
(Mahalonobis distance).

12

4.Bvioenenue KOHmMypos 00veKma u Munoevlx
opm

Brinenenue koHTypoB oObekTa. Beiienenue Touek
KOHTypa. ['paguenT u ero npuOIMKeHus.
[Tpubnmxenus (macku) Pobeprca, [IpeBurra
Cobemns. Meron Canny. Beigenenue TUIIOBBIX
reoMeTpuyYecKux GopM (MpsAMBIX, OKPYKHOCTEH,
AIUTUIICOB, . ..) 3aJJaHHBIX TAPAMETPUUYECKH.
dazoBoe mpocTpancTBO. [IpeobpazoBanue Xada
(Hough).

12

5.Cezmenmauyus uzoopasrcenuil

[TonsaTue knactepuzanuu. Mepa NUKOBOCTH.
Henocratku ructorpamm. YiydiieHue mioxux
THCTOrpaMM. 3alllyMJIEHHOCTb U CTJIa’KUBaHHUE.
AnantuBHas kinaccudukamus. Meron Oy (Otsu) u
Mynbtu Ony. Meton k-cpennux. Ilonsitue
CBSI3HOCTHU. Pa3meTka CBA3HBIX 00JIacTeM.
Anroputum paspactanus pernoHoB(Region
growing). AiIroputm pasouenus obnacrei (split).
Paz6uenue obsacTeil Ha OCHOBE THCTOIPAMMBI.
AJNTOPUTMBI CIUSHHSL, AITOPUTM (arommra.
Anroputmsl pazouenus u caustaus (split and
merge). CpaBHEHHE C pa3pacTaHUEM PETHOHOB.
Anroputm Bosopazena (watershed). Anroputm
«IorpyXeHus» (immersion). AJTOPUTM CITycKa B
JIOKaJIbHBI MUHUMYM (tobogganing). Metoa
TpaHchopMauy U300paKeHNs B PACCTOSHUS J10
ommwxkaiteit rpanuisl (distance transform). I'pag u
n3zobpaxkenue. Kpurepun «1moxoxecTm» MUKCee.
CerMeHTanus ¢ MOMOUIbIO pa3pe3oB rpada.
MuHUMAaJIbHBINM, HAWJIYYIIMKA U HOPMAJIM30BaHHbBIN

12




(normalized cut) pa3pessi rpada. MuHEMaIBHBIH
HOPMAaJTM30BaHHbIH pa3pes rpada.
KomOunupoBanHubie MeToI61. MeTos
mopdomoruueckux améo (Morphological amoebas).

[Tapamerpuueckue neopMUpyeMbie MOICIH.
I'eomeTpuueckue nepopmupyemsie moaenu. Level
set MeToibl. MeTo/1 aKTUBHOT'O KOHTYDA.

6.Ananusz oonacmu nocne ceemenmauuu

Amnanu3 GopMbI 1 TapaMeTPOB CBSA3HBIX 00JIACTEH.
XapaKTepUCTUKU: TPaHHLA 00JIACTH; IJIOIIA/b;
KOJIMYECTBO «ABIPOK» BHYTPH; LIEHTP Macc;
IIEPUMETP; KOMIIAKTHOCTh; MOMEHTBI; OPUEHTALIUS
TJIABHOW OCH; IIBET/APKOCTh. VIHBapraHTHBIE
xapaktepuctuku, MoMeHTsl M.K.Hu. Ananus ¢
IIOMOUIbIO0 UHTETPAJIBHBIX TPOEKLINH.
[lepcrieKTHBBI IPUMEHEHNS METOI0B MAIIUHHOTO
o0OyueHusl.

12

7.IIpeobpaszosanue @ypoe 6 oopabomke
uzoopasicenuii

JIBymepHOe nuckpetHoe npeodpazoBanue Oypbe
(AI1®) u coiictBo cenapadenbHocT. 11D u
obicTpoe npeobpazoanue Dypwe (BI1D). [IpaBmita
KoppekTHoro npuMmeHenus JII1P st nuckpeTHbIx
Herepuoandeckux n3obpaxenuit. Teopema
KotenpaukoBa. Oxna Xsmmunra (Hamming
window) u biskmana (Blackman window).
CriekTpanbHbIi aHAIN3 U300paKeHUI Ha OCHOBE
JII®. beictpas cBepTka u koppensuus. Teopema
cBepTKHU. PuiIbTpaus Ha OCHOBE TEOPEMBI
cBepTkHU. [lekonBomonus. Punstp Bunepa

11

8.Beiignemut, punvmpol I'abopa u 3penue
yenogeka

BeiliBieTsl Kak OCHOBa MHOTOMAcIITA0HOTO
npeacTaBieHus nzoopaxenuii. IlonsTre BeliBieToB
Xaapa u BeiiBnetoB Kosna-/loGemu. ®unbTps
I"abopa kak npeodbpa3zoBaHus ¢ 5
IIPOCTPAHCTBEHHBIMU ITapaMeTpaMu. AHAIIOTUs
Mexay ¢punbTpamu 'abopa u BeliBneTamu
(eiiBnersl ['abopa). Cuctema puIbTPOB, Jiexkamas
B OCHOBE 3pEHUS YEIIOBEKA, U €€ UHTEPIIpETalus B
TEpMUHAX BEWBIIETOB

11

9.Pecamnaune. Cocamue uzoopaicenui

N3menenue pa3mepoB (resampling) nzo0pakeHui.
Downsampling u upsampling. OcHOBHbIE METO/IbI
pecaMIUIMHTA: ONMKalIero cocena, OnnMHenHas
MHTEPHOJAIMS, OUKyOudecKkass HHTePIOIALMS,
¢bunbTp Jlannoma.

Cxxatue uzobpaxkenuii. Crkatue 6e3 norepb
(xonupoBanue). Cxarue ¢ norepsimu. Koj
Xaddmana. Anroputm Jlemnens-3uBa-Benua.
Konuposanue nnun cepuii. Konuposanue ¢
JIMHENHBIM TIpeacka3zanueM. [lupamuaanbHoe
cxarue. [Tupamuael Jlamiacuanos.

11




ITepeBon n300paxkeHuii U3 0JHOTO popmara B
JPYrOH.

10.Texcmypuuwtit ananus uzooparcenui
CrpykrypHblii ananus. [lonstue Texcens.
Huarpamma Boponoro. CTaTuCTHUECKUI aHAIIN3.
Hcnonp3oBanre nupamMu 1300paxeHUH.
Tekcrypubie xapaktepuctuku JlaBca. OnTuyueckuii
IIOTOK. BbIienenne npu3HakoB Ha U300pakEeHUN.
Anamu3 @ypbe. MapkoBckue ciryyaiiHbIe TOJIS.
Graphcut TekcTypbl.

9 1 1 8
Texymwuit korrpons (KCP) 1 1
TIpoMesyTouHas aTTeCTALHS —3a4eT
108 16 16 33 75

Utoro

TeKy'H_[Hﬁ KOHTPOJIb YCIICBACMOCTHU PCAIIN3YCTCs B CI)OpMaX OIIPOCOB HA 3aHATHUAX J1a60paT0pH0ro
THIIA.

[TpoMexyTouHas aTTecTalus MPOXOIUT B TPAAUIIMOHHON hopme (3ayer).

4. YyeOHO-MeTOANYECKOE o0ecrneuenue CaMOCTOATEJIbHOM padoThI 00yuyarmmxcs

B kauecTBe caMOCTOSTENBHOM pabOThI CTYIEHTHI BBIIOJIHAIOT IPOEKTHOE 3a/1aHue. B
Ka)KJIOM ITPOEKTE 3aJIeHCTBOBAHO 2-3 yenoBeka. B koHedHOM uTOre, BCe rpymnibl paboTaloT Hall
OJTHUM HCCJIEZI0BATENLCKUM IMPOEKTOM, OJTHAKO PEATM3YIOT PA3IMYHbIE METObl 00pabOTKU
n300pakeHU n3 Kypca. 3alaHusi, KOTOpbIE JAl0TCsI IPYIINaM Ha BBIMOJIHEHUE, TPEICTABISAIOT
co0oii cepHto 1abopaTOPHBIX paboT:

e JlaGopaTtopHas pabota «buHapuzamus U300paKeHUIN»

e JlaGopaTtopHas pabota «PecoMrmuHr»

e JlabopaTtopHas pabora «MoienupoBaHHe IIIyMa U METO/IbI €r0 yIAaJTeHUs

e JlabopatopHas pabota «BwimeneHue rpaHull U CETMEHTAIMs W300pakeHnil. AHanmu3 (HopMbI
00BEKTOB.»

e JlaGopatopnas pabota «IIpumenenue npeodbpazoBanust Pypre U BeUBIET-NIPe0OpazoBaHus IS
00pabOTKHU M aHaM3a N300paKEHUSI»

KoHTponbHBIE BOIPOCH W 3aJaHusd Uil TPOBEIEHHsS TEKYIIEro KOHTPOJISI M IMPOMEKYTOYHOU
aTTECTalMy IO UTOraM OCBOCHMSI TUCIMIUIMHBI IPUBEACHBI B I1. 5.2.

5. ®oHJ OLIEHOYHBIX CPEICTB IS MPOMEKYTOUHOI ATTEeCTAIIMYU MO AUCHUILINHE (MOILYJIIO),
BKJIIOYAIOIIHI

5.1. Onucanue mKaja OLEHMBAHUA Pe3yJbTATOB 00yUeHUsI 110 JMCHUILINHE



Yposenb Ilxkaja onennBanus cGopMHUPOBAHHOCTH KOMIIETEHIU I
cpopmupoBan
HOCTH HEY/IOBJIETBO | Y/IOBJIETBOPH
1J10X0 X0pouIo O4YeHb X0pOIIo OTJIHYHO MPeBOCX0HO
KOMIIeTe il PUTETBHO TeJTBHO
(uHaUKATOPA
JOCTHKEHHUS He 3aureno 3adreHo
KOMIeTeHIMit)
OTtcytcTBHE
HaHUI
3 VpoBeHb YpoBeHb
TCOPCTHHCCKO YpoBeHb MuHuManeHO | 3HaHUH B 3HaHUH B YpoBeHb
TO MAaTePHANA. | syanmit Hinke JIOITy CTUMBIH o0beMme, o0BeMme, 3HaHUU B VYposenb
Heposmomuoc | MHUHAMAIE- YPOBEHB COOTBETCTBYIOII | COOTBETCTBYIOL] | 00BeME, 3HaHUil B
e — HBIX 3HAHUI. €M IIporpaMme eM IIporpamme COOTBETCTBYIO | 0OBEME,
3HaHuA TOJHOTY Tpe60BaHHH. I[onyu.[eHO IMOATOTOBKH. TIOATOTOBKH. ieM NPEBBIIIAIONIC
SHAHH HNmenu mecto | MHOrO JomnyieHo JonyieHo nporpamme M Iporpammy
BCIIE/ICTBHE rpyObIe HETpyObIX HECKOJIBKO HECKOJIBKO MIOATOTOBKH, MOATOTOBKH.
oTKaza OIIHMOKH. OIIHMOKH. HerpyObIx HECYIIECTBEHH 6e3 ommooK.
oumboK BIX OIIMOOK
00y4Jaroneroc
s OT OTBETA
IIponemoncTpu [IponemoncTp
IIponemoncTp
pOBaHEI Bce IIponeMoHCTpH | MPOBaHEI Bce
OtcyTcTBHE HPOBAHBI IMpoaemoHCcTp
Ipu pemennn OCHOBHBIE POBaHEI Bce OCHOBHBIE
MHHHMAITb- OCHOBHBIC HpPOBaHbI BCE
. MEHUSI. OCHOBHEIE MEHUS
Hpix ymenmit, | CTAHAAPTHBIX | oy opmg. 7 Y ’ OCHOBHEIE
3a1a9 He Pemmensr Bce YMEHHSI. peIIeHs! Bce
Hepozmox- Pemenst P YMEHUS,
OCHOBHBIE eILICHBI BCE OCHOBHBIE
HOCTb HPOACMOHCTP | rypoppre pelIeHs! Bce
HPOBaHbI 3a1a4uH C OCHOBHEIE 3ama4u ¢
OLICHUTH 3a7a4H C 6 OCHOBHBIE
HErpyObIMHI 3amaun. OTAENbHBIMU
Ywmenust HaJHIHeE OCHOBHbIC HETpyOBIMH Py 3a7adm.
. YMEHHSL. OLIMOKaAMH. BrimonHeHs! Bce | HecymecT-
yMeHuit OIIMOKaMH. BemonHeHs!
B Bemmonnens: Bce | 3amaHus, B BEHHBIM
BCIIEJICTBHE BIITOTHEHBI BCE 3a/1aHUS
Nmemn mecto 3aJaHus, B MTOJIHOM He0YeTaMH, i
OTKa3a 6 BCE 3a/IaHM, B TTOJTHOM
rpyosie TTOJTHOM 00BeEME, HO BBITTOJTHCHBI
oOydJaromiero- 6 HO HE B obneme 6e3
OIITHOKH. obBemMe, HO HEKOTOPBIE C BCE 3aJ]aHUs B
Csl OT OTBETA TIOJTHOM HEJJ0YeTOB
HEKOTOpBIE C HE0YeTaMH. MOJTHOM
obOneme.
HeJJ0YeTaMH. obObeme.
Orcyreraie [Ipu permenun
BJIaJICHUS cranmapraeix | VIMeercs IMponemoHcT- ITponemonctpu I
POAEMOHCTP
MaTepUaoM. | 3anay He MHHUMAJIBHBI | PUPOBAaHBI POBaHBI IMponemoHcTp
HPOBaHbI
Heso3mozxHOC it Habo 6a3oBbIe 6a30BEIe HpOBaH
MIPOAEMOHCTP P HABBIKH TIPH p 3
Th OLICHHUTD HPOBaHbI HaBBIKOB JUISl | HaBBIKH IPH HaBBIKU NTPH TBOPYECKUI
peuieHnn
HaJMIne SIICHUS CIICHUH SIIECHIN MOAXOA K
Hasbikn bazonrte p P p HECTaHAAPTH
HaBBIKOB HABBIKH CTaHJAPTHBIX | CTaHAAPTHBIX CTaHIApPTHBIX 5 peLIeHuo
: BIX 337124 0e3
BCIIEAICTBUE 3az1a4 ¢ 3aja4 ¢ 3a1a4 Oe3 HECTaH/IapTH
" OIINOOK 1
OTKa3a MCIIM MECTO | HEKOTOPBIMU HEKOTOPBIMH omuboK U BIX 3aJau.
HEJ0YETOB.
oOyuarorieroc rpy0bIe HEJIOYECTaAMH. HEJI0YETaMHU HEJI0YETOB.
1 OT OTBETa OIIMOKH.
IIIxaja oueHKH NPHU NPOMEKYTOYHOM aTTeCTAlluH
Onenka YpoBeHb NOATOTOBKH
Bce kommereHnuy (YacT KOMIIETSHIINH ), Ha HOpMUpPOBaHIE KOTOPBIX
IIpeBocxonHo HamnpaBJieHa JUCIUILINHA, COPMUPOBAHBI HA YPOBHE HE HIKE
«IPEBOCXOIHO
3a4TEHO
0 Bce kommereHnmu (YacTh KOMIIETCHIWH), Ha (OpMHpOBaHHE KOTOPBIX
TIIMYHO
HaIpaBJIeHa TUCHHUIUINHA, CPOPMHUPOBAHBI HA YPOBHE HE HUKE «OTIIHIHO,
mpH 3TOM XOTs OBl OJHA KOMICTCHIUS Cc(HOpMUPOBAaHA HAa YpPOBHE




«OTIIMIHO»

Bce kommereHnum (dacth KOMIeETeHUMi), Ha (OPMHUPOBAHUE KOTODPBIX
Ouenb X0poIIO HarpasjeHa AWMCIMIUINHA, C(HOPMHUPOBAHBI Ha YPOBHE HE HIKE «OYEHb
XOPOILI0Y», TIPH 3TOM XOTs OBl 0/1Ha KOMIIETeHIUsI ¢(hOPMHUPOBaHA HAa YPOBHE
«OYEHb XOpOILIO»

Bce kommereHnmu (4acTH KOMIeTeHIWil), Ha (OpMHpPOBaHHE KOTOPBIX
Xopomro HalrpasjeHa JUCLUIUINHA, CPOPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOIIOY,
IpH 3TOM XOTA OBl OfHAa KOMIIETEHIHA c(OpMHpPOBaHA HA YPOBHE
«XOpomIo»

Bce kommereHmmu (Y4acTH KOMIICTEHIIWH), Ha (OPMHPOBAHHE KOTOPBIX
V I0BIETBOPHUTENLHO HampaBlieHa IUCHUIUIMHA, C(GOPMHPOBaHBl Ha ypPOBHE HE HIDKE
«yIOOBJIICTBOPHUTEIBHO», IIPH OSTOM XOTA OBl OJHA KOMIICTCHIHSA
c(OpMHUpPOBaHa HA YPOBHE «Y/IOBJIECTBOPUTEIHHO

HC 3a4TCHO

XoTs OBl OJHa KOMIICTCHI A C(l)OpMI/IpOBaHa Ha YPOBHC

HeynosneTBopuTtensHoO «HEYZOBIICTBOPUTEIBHO», HU OJIHA M3 KOMIIETEHLUH He copMHUpoBaHa Ha
YPOBHE «IIJIOXO»
ITnoxo Xorts OBl OZIHA KOMIIETEHIUSI C(OPMUPOBAHA HA YPOBHE «IIJIOX0)

Bonpocs! 1151 codeceoBaHUSA 10 JJA00PATOPHBIM PadoTaM NMPH TEKYIIEM KOHTPOJIe
rkomuerenuuu «IIK-5»

1.

o UTE WM

10.
11.

12.

13.

14.

O06paboTka M300paKEHUH CEroAHsA, €€ MECTO B KOMIIBIOTEPHOW Trpaduke W 3peHUH.
3agaun o0pabOTKKU H300pakeHUi, peraemMble KOMIbIOTEPHON IpauKold B pacTpPOBBIX
cucremax. O030p COBPEMEHHOTO anmapaTHOro 00eCIeYeHus], BUCOKAPTa KOMITBIOTEPA.
MeTobl IBETOKOPPEKLUU U300paKeHUH.

Mopenu mryma U alropuTMbl yCTpaHEHUS 11ymMa Ha n3o0paxeHuu. [loHsTie cBepTKU.
Mertobl OuHapu3ay N300paskeHU U epeBO/] LIBETHOTO N300paykeHHsI B TOJYTOHOBOE.
MeTtob1 BbIIETIEHUS! KOHTYPOB Ha N300pakeHUU. I'paiueHT n300paxeHusl.

Bbinenenne THMOBBIX TreoMeTpuUuecKux (opM (MPSAMBIX, OKPYXKHOCTEH, 3JUIMIICOB,...)
3alaHHbIX apamerpuyecku. [Ipeobpazosanue Xada.

Mertoabl cermeHTanuu nzoopaxenus. [lonsarue cBsazHocTu. PazmeTka CBA3HBIX 00nacTei.
AAropuT™ paspactaHusi perMOHOB.

Mertoabl cermMmeHTaluu n3o00pakeHus. AIroputM pasouenus odsacteit (split). Pasouenue
oOnacTed Ha OCHOBE THCTOTpaMMbl. AJNTOPUTMBI CIHMSHHS, aQJITOpUTM (arouura.
Anroputmsl pazdouenus u cinusHus (split and merge).

Metoapl cermeHTanMu n300pakeHuid. Anroput™ Bojopaszaena (watershed). Anroputm
«morpyxeHus» (immersion). AJITOPUTM CITyCKa B JIOKaJTbHBIH MUHUMYM (tobogganing).
Meton TpaHchopmanuu n300pakeHusl B paccTOsSHUSA A0 Onmxaiimel rpanuis! (distance
transform).

Metobl cermenTanuu n3oopaxenuil. ['padoBbie anropuTMBI.

Ananu3 ¢GopMBl U MapaMeTpoB CBA3HBIX oOsiacTeil. MIHBapHaHTHBIE U HEMHBapUAHTHBIE
XapaKTePUCTHUKH.

JIBymepHoe auckperHoe npeodpazoBanne @ypoe ([AI1D) u cBoiicTBo cenapabenbHOCTH.
JIID u 6sicTpoe npeobdpazoBanne Dypove (BIID). [IpaBuiia KOppeKTHOTO NMPUMEHEHUS
JII® s TucKpeTHBIX Hemepuoauueckux nu3odpaxenuit. Teopema KotenbHukoBa. OkHa
Xsmmunra (Hamming window) u biskmana (Blackman window).

CrnexTpanbHblil aHanu3 n3o6paxxkeHuil Ha ocHoBe J[I1D. BricTpas cBepTKa M KOPpEIALHSL.
Teopema cBepTku. @uibTpanys Ha OCHOBE TEOPEMbI CBEPTKU. JlekoHBomONIUS. PUIBTP
Bunepa.

[Tonstue BeliBmeroB Xaapa u BeiBiaeTtoB Koona-J/lobemm. @Dwiptper ['abopa kak




peoOpa3oBaHus ¢ 5 MPOCTPAHCTBEHHBIMU MapaMeTpamMu. AHAJIOTUS MEXIY QUIbTpaMu
I"abopa u BeiiBneTamu (BeliBieTs ['abopa).

15. AnropuT™mbl pecaIMIUINHTA.

16. Anroputmbl cxatusi nzoOpakenuii. Cxatue 0e3 morepb (komupoBaHue). CkaTtwe C
MOTEPSIMHU.

17. AnropuT™bl 1 METO/IBI TEKCTYPHOTO aHAJIN3a U300paKEHUH.

5.2. TunoBble KOHTPOJIbHBIE 32TAHUS N HHbIE MAaTepPHAJIbI, He00X0AUMbIe [JIsl OLeHKH Pe3yJIbTaTOB
o0yueHust

5.2.1 KoHTpoasHbIE BONPOCHI

Bomnpoc Kona xommerennnu
(coenacrno PII]])

1. MeTopI IBETOKOPPEKIIMH U300PAKEHH. [IK-5

2. Monenu 1ryma, KOJIMYECTBEHHAs OLIEHKA [IyMa U aJITOPUTMBbl YCTPAHEHUS [IK-5

rymMa Ha I/1306pa)KeHI/II/I. IlonsTue CBCPTKH.

3. Mero/pl OMHapHu3anuu U300paXKeHUH 1 epPeBO/1 IBETHOI'O M300paXKeHUs B IK-5
IIOJIyTOHOBOE.

4. Metoapl BbIICTICHUS KOHTYPOB Ha n300pakeHnH. I'paiueHT n300paskeHus. [IK-5
5. BeigeneHne THIOBBIX T€OMETPUIECKUX (OpM (IIPSIMBIX, OKPYKHOCTEH, [IK-5

AJUTUTICOB, . .. ) 3aJJaHHBIX MapameTpuyecku. [IpeoOpa3zoBanue Xada.

6. Metozsl cermenTanuu nzoopaxenus. [lonstue cBasHocTu. PazmeTka TIK-5
CBSI3HBIX 00JIacTe. AITOPUTM pa3pacTaHUsl PETUOHOB.

7. MeToapl cerMeHTaIuu U300pakeHus. AJITOpUTM pa3OueHus ooiacTei IK-5
(split). Pa3Ouenue obnacteif Ha OCHOBE THCTOIPaMMbl. AJITOPUTMBI CITUSHUS,
anroputM ¢aronuta. AIropuT™MbI pazoueHus u causHus (split and merge).

8. Metoabl cerMmeHTanuu u3o0paxkeHnil. AlropuT™ Bojopasaena (watershed). IK-5
AJNTOPUTM «IIOTpYXKEHUs» (Immersion). AJTOPUTM CITyCKa B JIOKAJIbHBIN
MUHUMYM (tobogganing). MeTton TpaHchopmalinu n300pa>keHus B paCCTOSTHUS
1o Ommxaitiert rpanuisl (distance transform).

9. Meto/ipl cermeHTanuu u3o0paxenuit. I'padoBbie anropuTMsl. IK-5

10. Ananu3 ¢popmbl ¥ TapaMeTpoB CBII3HBIX oOnacTell. IHBapHaHTHBIE U [K-5
HEHMHBAPUAHTHBIC XapaKTEPUCTUKH.

11. JIsymepnoe nuckpetrHoe npeodpazoBanue Oypre (JII1D) u cBoiicTBO [K-5
cenapabenbHocTH. [AI1® u 6sicTpoe npeodbpazoBanue Oypoe (BI1D). [IpaBuna
KoppekTHoro npumMeHeHus 11D ans AUCKpPETHBIX HENEPUOANIECKUX
uzoopaxenuii. Teopema KorenpaukoBa. Oxna Xommunra (Hamming window)
u biskmana (Blackman window).




12. CnexTpanbHblii aHanm3 n3o0pakenuii Ha ocHoBe J{I1®D. bricTpas cBepTka u [IK-5
Kkoppesus. Teopema cBepTku. OuibTpalys Ha OCHOBE TEOPEMbI CBEPTKHU.

HexonBomonusi. Punetp Bunepa.

13. TTonsiTue BeliBieToB Xaapa u BeliBieToB Kosna-Jlo6emm. ®unbtper ['abopa [IK-5
Kak nmpeoOpa3oBaHus C 5 MPOCTPAHCTBEHHBIMU NapaMeTpaMu. AHAIOTUS MEXKIY

¢mibpTpamu ['abopa u BeiiBneramu (BetiBaersl ['abopa).

14. AIropyuT™MBI pECOIMIUIUHTA. ITK-5
15. Anroputmsl cxxatus n3oo0paxeHuit. Cxatue 6e3 motepb (KOJIUPOBAHHE). [IK-5
CixaTue ¢ noTepsiMu.

16. AATOPUTMBI U METOBI TEKCTYPHOTO aHAIM3a U300PKECHHIA. ITK-5
17. O6paboTka n300paXeHNU CETOIHS, €€ MECTO B KOMITBIOTEPHOH rpaduke n [IK-5
3peHud. 3agaun 00paboTKH N300paKEHHI, pelIacMble KOMITBIOTEPHOU

rpadukoii B pacTpOBBIX CHUCTEMAaX.

18. O0630p COBpEMEHHOT'0 annapaTHOro odecneueHus!, rpaduuecKuii Mpoeccop [IK-5
KOMIIBIOTEpA.

19. OtkpbIThie 6MOIMOTEKH ISt 00PAOOTKU U CETMEHTAIIMN U300pasKEHUH. IIK-5

5.2.2. TunoBble TecTOBbIE 3aJaHNUS 1151 OLleHKU chopMupoBaHHOcTH KoMneTeHuuu IK-5
1. Kakoe MUHUMAaNbHOE KOJIMYECTBO OUT HEOOXOIUMO ISl XPAaHEHUSI CEPOr0 N300paKeHHs
pa3mepom 256 x 256 nukcernei (KOJUYeCTBO YPOBHEH HHTEHCHBHOCTH - 32)?

2. HazoBute ocHOBHBIE 3Tanbl paboThl anroputma Canny.

3. Hwuszko4acToTHBIN GUIBTP UCTIOIB3YETCS JUIS:
O TIOBBIMIECHUSI KOHTPACTHOCTH;
O TIOBBIMIECHUS YeTKOCTH JIMHUH HA H300PaKESHUH;
O pa3MBbITUS U300pAKEHUS;
O W3MCHEHHS pa3MepOB M300paKCHHUS.
4. Tlpu KOAMPOBAHUH TaHHBIX MBI UCIIOIB3YEM
o ®DuKCHPOBAHHYIO AJIMHY KOJOBOTO CIOBA
o IlepemenHyto JJIMHY KOJIOBOTO CIIOBA
o KopmoBoe cioBo 3anuMaer 1 Gaiit
o)

N puxcupoBaHHYIO U IEPEMEHHYIO JUIMHY KOJOBOT'O CJIOBA.

5.2.3. TunoBwble 32724 AJI OLlEeHKHN ¢(POPMUPOBAHHOCTH KOMIIETEHIMHU [1IK-5

3amaua 1. bunapuzayus uzoopadicenuii. Peanmzanms Ka)xao0i rpymoi 3aJaHHOTO alropuTMa

OMHapu3ally, TECTUPOBAHUE peau3aluil Ha 3aJJaHHOM Habope TECTOBBIX U300paKEeHUH.

OO6ocHoOBaHHE pa6OTBI AJIropuTMa, IMOATBCPKACHUC HAa IPAKTUKE NPCUMYILCCTB U HCIOCTATKOB

aJIropuTMa.
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3agayva 2. Pecomnaune. Peanv3anus KakJ10M rpynmnon 3aJJaHHOr0 aJiIrOPUTMa PECOIMILIMHTA,
TECTUPOBAHUE peas3aluii Ha 3aJaHHOM Ha0Ope TECTOBBIX M300pakeHH. CpaBHEHHUE C pe3yJIbTaTaMU

APYTUX TPYII, 00CYXKICHHE PE3YIbTATOB.

6. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecneyeHue JUCIUIIMHBI

a) OCHOBHas JHTEpaTypa:

1. Kuwura. I'oncanec P.C., Bync B.E. [ludposas 06padoTka nzo0pakeHuit

(http://www.technosphera.ru/files/book pdf/0/book 311 455.pdf)

2. Yuebnoe mocobue. B.T. ®ucenko, T.FHO. ®ucenko. KommbprorepHas obOpaboTka u

pacrio3naBanue uzoopaxenuii. (http://books.ifmo.ru/file/pdf/398.pdf)

0) JomOoJIHUTENbHAS TUTEpaTypa:

1. Handbook of Medical Imaging, Vol. 2. Medical Image Processing and Analysis
http://ebooks.spiedigitallibrary.org/book.aspx?bookid=180

2. Kypc. Baronun JI. Metoas! cxxatus n300pakeHuit

(http://mwwww.intuit.ru/studies/courses/1069/206/info)

B) HMHTepHeT-pecypcehl:

1. TIparr V. Ludposas obpadoTka un3zodpaxenuii: Ilep. ¢ anrir.-M.: Mup, 1982.- Ku.1 -
312 c. (http://sernam.ru/book prettl.php), -Ku.2 -480 c.

2. I'pysman U.C., Kupnuyk B.C., Koceix B.IL., [Tepersirun I".1., Criekrop A.A. Lnudpoas
00paboTka n300pakeHui B ”HPOPMAIIMOHHBIX CUCTEMax: Y4eOHoe rmocooue. -

Hosocubucpk: U3a-so HI'TY, 2002. - 352 ¢. ( http://sernam.ru/book_Kir.php)

3. Kuwura. AnantusHsle puinbtpsl: [lep. ¢ anrn./Ilox pen. K. @. H. Koysna u I1. M. I'panra. —
M.: Mup, 1988. — 392 c. ( http://sernam.ru/book _adapt.php)

7.MaTtepuajibHO-TEXHUYECKOe o0ecneyeHne TUCHUIIMHBI

[ToMerieHnust mpeacTaBisAOT co0Oi ydueOHBbIE ayTUTOPUM JUIsl MPOBENEHHUs y4eOHBIX 3aHATHH,
MPEyCMOTPEHHBIX MPOTrpaMMOM, OCHAleHHble OOOpYAOBAHMEM U TEXHUUYECKHMHU CpEICTBaMU
oOyueHusi: omepanuoHHas cuctema Windows (numensusi), Microsoft Visual Studio (nmuensus),
oubmmorexka OpenCV (open source, http://opencv.org/)

[Tomemmenust Ui CcaMOCTOSITENLHOH pabOThl OO0yYaroIMXCS OCHAIEHbl KOMIBIOTEPHOU
TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOYeHHs K cetu "MHTepHer" u obecriedeHbl JOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEy

[Iporpamma cocraBieHa B cooTBercTBUM ¢ TpeboBanusimu OC HHI'Y  02.03.02
®dynnameHTangbHasg nHGOPMATUKA U MH(OOPMAIIMOHHBIE TEXHOJIOTHH.
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Astopsl _B.E. Typnanos, C.A. HocoBa

Penensent (b1)

3aBenyromnuii kageapoi P.I'. Crponrun

[Iporpamma o106peHa Ha 3aceJaHUU METOIMYECKOW KOMUCCHH HHCTUTYTa HH()OPMAITMOHHBIX
TeXHOJIOrui, MmaTeMaTuku U Mmexanuku 30.11.2022 roga, npotokon Ne 3
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