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1. Mecro qucuuniaunsl B crpykrype OITIOII

Ne Mecro mucuumiuHbl B y4yeOHOM | CTaHAapTHBIA  TeKCT Ui aABTOMATHYECKOI0
BapM | IJIaHe o0pa3oBaTe/IbHOM | 3aM0JIHeHUs! B KOHCTpYKTOpe PII/

aHTa | MPOrpamMMmblI

2 brmox 1. Jucturumnel (Moxynu) | ducuunmuna 51.B./]B.02.03 Oopabomxka

uzoopasxcenuti otHocutcs k yactu OOIl HampaBieHus
noarotoBku 02.03.02 dyngamenrtanbHas nHGOpMaTHKA
dbopmupyemoii

Yacte (opmupyeMasi y4aCTHUKAMHU
00pa30BaTeNIbHBIX OTHOIIEHUH
U MHQOPMALMOHHBIE TEXHOJIOTHH,

y4acTHUKaMU 00pa30BaTEIbHBIX OTHOLICHHM.

2. Tlmanupyembie pe3yabTaThl 00y4eHUsI MO JUCHUNIHHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJibTaTaMH OCBOCHHS 00pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIMAMHA U MHAUKATOPAMH
JOCTHKEHHUST KOMIIeTeHIUi)

Ilnanupyemble pe3yIbTaThl 00y4eHHs 110 AHCHHUILIHHE HaumeHoBaHue
(MonyJ110), B COOTBETCTBHH ¢ HHAMKATOPOM JOCTHKEHHUSI OL€HOYHOT0
Dopmupyemble
KOMIeTeHIIHH cpeacTsa
KOMIeTeHIIHH
(xon, cogep:xaHue HNupukarop Pesynbratel 00yyeHust
KOMIICTCHIIUHN) JOCTHKeHHS
% O JUCLHUILIHHE**
KOMIIeTeHIINH
(xom, conepxanwe
WHINKATOPA)
IK-5 Cnocoben IIK-5.1. 3naer 6a3oBoe | 3HaTh TEOpPETHUECKUE OCHOBBI MeTOJI0B | Cobecedosanue,
HCTIONIB30BATh obopynosatue 1 U aJITOPUTMOB 00pabOTKH N300pakeHuil | mecmuposanue
COBpPEMEHHBIE TIPUHIIATIBI €r0 pa0OTHI
WHCTPYMEHTAJIbHbIC | B WH(GOPMAIIMOHHBIX
1 BBIYMCJIINTCIIBHBIC CUCTEMAX pa3IMYHBIX
cpeacrtBa YaCTOTHBIX
MH()OPMAIIMOHHBIX JNaIIa30HOB.
TEXHOJIOTHH.
MK-5.4. Ymeer Vmems pematp 3a/1a4d ¥ BEIOMpATh 3adaua
obpalatbIBaTh JITOPUTMBI 00pa0OTKH N300paskeHH

II HHBIC B X
oryse ¢ oxe JJI PCIICHUS KOHKPETHBIX HAYYHBIX

3aJa4 ¥ aHAIU3UPOBATh PE3YJIbTAT
MeToAaMu 00pabOTKU U300PaKEHUH.

OKCIICPUMCHTA JJaHHBIC
C UCIIOJIb30BAHUEM

COBPEMEHHBIX
HHGOPMAITHOHHBIX
TEXHOJIOTHIA;
MIPOBOJIUTH YHCIICHHBIC
pac4deTsl (HU3NIECKIX
BEITUYWH MPU
00paboTke
AKCTIEPUMEHTATBHBIX
pe3yIbTaTOB.




3. CTpykTypa u coaep:kaHue TUCHHILINHBI

3.1. Tpya1oeMKOCTh JUCHUIIMHBI

ouyHas popma
o0yueHust
OO0mas Tpy10eMKOCTh 33ET
YacoB 1o yueOHOMY IJIAHY 108
B TOM 4HcCJIe
KOHTaKTHasi pabdora: 33
- 3aHATHS JEeKIMOHHOTO0 THUIA 16
- 3aHATHA J1a00PATOPHOr0 THIIA 16
- Tekymuii KoHTpoJb (KCP) 1
caMoCTOsITeJIbHasi padoTa 75
IIpomexyTouHas aTTeCTALMA — 3a4eT
3.2. Cogepxanme TUCUMIIMHBI
Bcero B TOM YHCJI€
(4acor) Konrakrnas padora (pa6ora Bo
B3aMMOAEHCTBUHM € 8
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1.Beeoenue. Oopadomka uzooparcenuii @
ungopmayuonnvix cucmemax
O6paboTka n300paKeHUM CETOIHS, €€ MECTO B
KOMITbIOTEPHOH Tpaduke U 3peHuH. 3a1a4u, KypChl,
pecypchl, coobmecTa. Pabounit uran Kypca.
Jluteparypa u oOpazoBarensubie TuTEpHET-
pecypcehl. 3amaun 00paboTKH H300paKEeHUH,
pelaeMble KOMITbIOTEPHOU rpaduKoii B pacTpOBBIX
cuctemax. O030p COBPEMEHHOTO anmapaTHOro 5 2 2
obecneueHs, BUACOKapTa KommbioTepa. O0rmas




xapakrepuctuka OpenCV.

2. Pexoncmpykuus uzoopaxcenuil u yoaieHue
wyma

Koppekuus sipkocTi/KoHTpacTa u300paskeHusl.
Jluneitnasa koppekuus. [Ipumeps! ycriexa u
Heycliexa JMHEeHON Koppekiuuu. Henuueiinas
koppekuus. ['amma-koppekuus. Kommnencarus
pasHoctu ocBelienus. Moaenu mryma. [lonsarue
¢bunpTparuu. MeTo el MaTeMaTHIeCKOM
Moponorun. [Ippumenenre HU3KOYACTOTHOM
buabTpanuu A BbIIEICHUS] HHTEHCUBHOCTH
OCBEILEHUS U3 N300paKeHUsl. AJTOPUTM
KOppeKluu pazHoctu ocserienus. Ounptp ['aycca
KaK HU3KOYacTOTHBIN GuibTp. Onepanus
«cBeptka» (convolution). Yepenuenue (cpemnee
apudmeTnyeckoe, reoMeTpHUIecKoe,
rapMoHuueckoe). CTaTUCTUYECKHE METO/IbI
dbunpTpanuu (MeIMaHHbIA QUIBTP, HAXOXKIACHUE
MUHUMYMOB U MaKCUMYMOB, HaX0XJICHUE CPETHEH
touk u T.11.) @uieTp ["aycca (gaussian blurring)

bunarepanbabiit GuiabTp. PUITBTP HENTOKATBHBIX
CpEIHUX.

12

3.Bsedenue ¢ ananusz ungpopmauuu,
cooeprcawienica 6 uzoopaxrcenuu

OcHoBbI aHanu3a HHGOPMAIINH, COJEPKAILEHCS B
n300pakeHNH. 3aja4M Ha OCHOBE aHAIIN3a
OMHAPHBIX N300paKCHUN: B MEAHUIINHE;
Ne(EKTOCKOIIHMH; BHICOHAOTIOACHIH (aHAIH3
MOJIBUJKHBIX 00BEKTOB, OOHAPYKEHUE JINIT);
yCTpaHeHHE 1e(PEKTOB KMHOIUIEHKH. MeTO b
OWHapH3aluu: TTOPOTroBasi OMHApU3AIHS,
aJaliTuBHAA 6I/IHapI/ISaIII/I$I, MCTO TPCYTrOJIbHUKA,
AHAJIN3 CUMMCTPUYHOTI'O IMTMKa TUCTOTpaMMBI,
Merona Otcy. Jlucranmus Maxanano6uca
(Mahalonobis distance).

12

4.Bvioenenue KORmypoe 00veKma u munogvlx
thopm

Beinenenue koHTypoB 00bekTa. Brienenue Touek
KOHTYpa. ['paiieHT 1 ero npuobImKeHus.
[Tpubnuxenus (macku) Pobeprca, [lpeButTa n
CoGens. Meron Canny. Beienenue THIIOBBIX
reoMeTpuuecKux (HopM (MpsIMBIX, OKPYKHOCTEH,
AIUTUIICOB,. .. ) 3aJaHHBIX IAPAMETPUYECKHU.
dazoBoe nmpoctpancTBo. [IpeobpazoBanue Xada
(Hough).

12

5.Cezmenmayus uzoopasricenuil

[TonsTre knactepuzanuu. Mepa MUKOBOCTH.
HenocraTku rucrorpamm. YnydlieHre TUIOXHX
TECTOTpaMM. 3allyMJICHHOCTh U CTJIaKUBaHUE.
AnanTtuBHas kinaccudukamus. Meron Oy (Otsu) u
Mynbtu Ony. Meton k-cpennux. [lonsitue
CBSI3HOCTH. Pa3meTka CBS3HBIX 00JIACTe.
Anroputm pa3pactanus peruoHos(Region
growing). Ainroput™ pasduenus obmactei (split).

12




Pazbuenue obiacTeil Ha OCHOBE THUCTOIPAMMBI.
AJTOPUTMBI CITUSHHUSL, AITOPUTM (arormra.
Anroputmsl pazouenus u ciaustaus (split and
merge). CpaBHEHHE C pa3pacTaHUEM PETHMOHOB.
Anroput™m Bogopaszaena (watershed). Anroputm
«IorpyXeHus» (immersion). AJTOPUTM CITycKa B
JIOKaJIbHBI MUHUMYM (tobogganing). Metox
TpaHchopMauu n300paKeHHUs B PACCTOSHUS J10
ommwxkaiiiieit rpanuns (distance transform). I'pad u
n3o0paxenue. Kputepun «moxoKecTr MUKCEICH.
CerMeHTanus ¢ MOMOLIBIO pa3pe3oB rpada.
MuyHUMaNBHBIN, HAWTYYIIWI 1 HOPMaJIU30BaHHbIN
(normalized cut) pa3pessi rpada. MuHUMATbHBIH
HOpPMAaJIM30BaHHBIN pa3pes rpada.
KomOunupoBanabie MeTo 6. MeTos
mopdomoruueckux améo (Morphological amoebas).

[Tapamerpuueckue neopMuUpyeMble MOACIH.
I'eometpuueckue nepopmupyemsie moaenu. Level
set meToabl. MeTo1 aKTUBHOTO KOHTYpa.

6.Ananusz oonacmu nocne cemenmauuu

Ananu3 GopMbI 1 TapaMeTPOB CBS3HBIX 00JIACTEH.
XapaKTepUCTUKU: TPaHULIA 00JIACTH; IIJIOIIA/b;
KOJIMYECTBO «IBIPOK» BHYTPH; LIEHTP MacCC;
[IEPUMETP; KOMIIAKTHOCTh; MOMEHTBI; OPUEHTALINS
TJIABHOW OCH; IIBET/IPKOCTh. VIHBapraHTHBIE
xapaktepuctuku, MoMeHTsl M.K.Hu. Ananus ¢
ITOMOUIbIO0 UHTETPAJIbHBIX TPOEKILIUH.
[lepcrieKTHBBI IPUMEHEHNS METOI0B MAIIUHHOTO
o0OyueHusl.

12

7.IIpeobpaszosanue @ypve 6 oopabomxe
u3zoopasicenui

JIBymepHOe nuckpeTHoe npeodpazoBanue Oypbe
(AI1®) u coiictBo cenapadenbHocT. 11D n
osicTpoe npeodpazoanue Oypwe (BI1D). [IpaBuna
KoppekTHoro npuMmeHenus 1P st nuckpeTHbIx
HeTepuoanueckux n3obdpaxenuit. Teopema
Korenbaukosa. Okna Xsmmunra (Hamming
window) u bimkmana (Blackman window).
CriekTpanbHbIi aHAIU3 N300paKeHUI Ha OCHOBE
JI1®. beictpas cBepTka u koppensuus. Teopema
cBepTkHU. PuiIbTpalus Ha OCHOBE TEOPEMBI
cBepTkU. [lekonBomonus. Punstp Bunepa

11

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

BeiiBieTsl Kak 0CHOBa MHOTOMAcCIITaOHOTO
npeacTaBieHus nzoopaxenuii. [lonsTre BeiiBieToB
Xaapa u BeiiBnetoB Kosna-J{o0emu. ®unbTps
I"abGopa kak npeodbpa3zoBaHus ¢ 5
IIPOCTPAHCTBEHHBIMU MTapamMeTpaMu. AHaIOrus
Mexay ¢puinbTpamu ['abopa u BeiiBneTamu
(eiiBnersl ['abopa). Cucrema puiIbTPOB, Jiexalas
B OCHOBE 3pEHUS YEIIOBEKA, U €€ UHTEpIIpETalus B
TEpMUHAX BEWBIIETOB

11

9.Pecamnnune. Cocamue uzooparcenui

11




N3menenue pa3mepoB (resampling) n3o0pakeHui.
Downsampling u upsampling. OcHOBHbIE METO/IbI
pecOMILTMHTA: ONFKaiIero cocena, OumuHeitHas
MHTEPHOJANNS, OUKyOudecKkass ”HTePIOISALHS,
¢buneTp Jlanmoma.

Cxxarue nzobpaxenuii. Cxatue 6e3 morepb
(kogupoBanue). Cxxarue ¢ motepsamu. Koa
Xaddmana. Anroputm Jlemmnens-3uBa-Benya.
Konuposanue nnun cepuii. Konuposanue ¢
JTUHENHBIM npeacka3anueM. [TupamunanbHoe
cxkarue. [Tupamuer JlammacuaHos.

[lepeBon n3o00pakeHuit U3 0IHOTO popmaTa B
JIPYTOMu.

10.Texcmypnutii ananus uzoopasrcenui
CrpykTrypHblii aHanu3. [lonstue Texcens.
Juarpamma Boponoro. CTaTucTUYeCKHid aHAN3.
Hcnonb3oBanue nupaMu n300paskeHUN.
Tekcrypuble xapaktepucTuku JlaBca. OnTuueckuii
MOTOK. Bhiienenne npu3HakoB Ha N300pakKeHUU.
Ananu3 @ypse. MapkoBckue ciydaiHbIE TOJIA.
Graphcut TekcTypsbI.

9 1 1 8
T o 1 1
exymuit koHTpos (KCP)
IIpomesxyTouHas aTTecTanys —3adeT
Hroro 108 16 16 33 75
Texymuii KOHTPOJIb YCIIEBAEMOCTH peaan3yercs B (hopMax OMpocoB Ha 3aHATHSIX Ja00OPaTOPHOTO
THUIIA.
[TpoMexyTodHast aTTeCTAIHs MPOXOIUT B TPAAUIIMOHHON hopme (3a4er).
4. YyeOHO-MeTOANYECKOE o0ecrneuenue CaMOCTOATEJIbHOM padoThbI 00yuyarmmxcs

B kauecTBe caMOCTOSATEIbHOM pa6OTLI CTYACHTHI BBITOJHAKT IMIPOCKTHOC 3a1aHUC. B

Ka)KJIOM ITPOEKTE 3a7IeHCTBOBAHO 2-3 yenoBeka. B koHedHOM UTOTe, BCE TPYMIBI paboTal0T HAJl

OJTHMM HCCIIEZI0BATENILCKUM IIPOEKTOM, OJTHAKO PEATU3YIOT Pa3IMUHbIe METObI 00pabOTKH

I/I306pa)I(GHI/II>'I H3 Kypca. 3a,Z[aHI/I$I, KOTOPBIC NAKOTCA I'PYIIIIAM Ha BBIIIOJIHEHUE, ITPEACTABIAKOT

co0oii ceputo 1a6OpaTOpHBIX padoT:

e JlaGopatopnas pabota «bunapuzanus n300pakeHUI»

e JlabopaTtopHas pabora «PecomMIInHT

e Jlabopatopnas pabora «MoaenupoBaHHe LIIyMa U METOBI €0 yIAJICHUS»

e JlabopatopHnas pabGora «BblieneHue rpaHHll U cerMeHTauus U300pakeHWid. AHanu3 (Gopmbl

00BEKTOB.»

e JlaGopatopnas paborta «IIpumenenue npeodpazoBanust Pypre 1 BeUBIET-NIPe0Opa3OBaHU IS

00pabOTKU M aHAIN3a U300PAKEHUSD)



KoHuTponbHble BOMpochl M 3aJaHusl A MPOBEACHHS] TEKYIIEr0 KOHTPOJIS M IMPOMEXYTOUHOM

aTTeCTallMy 110 UTOraM OCBOCHHA JUCHUILIMHBI IIPUBCACHBI B II. 5.2.

5. ®oHj OLIEHOYHBIX CPEJICTB I MPOMEKYTOUHOM ATTECTANMHU MO AUCHUILINHE (MOTYJIIO),
BKJIIOYAIOLIHI

5.1.

Onmncanne mKaj OlLICHUBAHUA pe3yJbTAaTOB oﬁyqe}mﬂ o TUCIUIIJIMHE

Yposenb IIxaja oueHuBanusi cPOPMHPOBAHHOCTH KOMIIETEHIUIH
chopmupoBan
HOCTH HEY/J0BJIETBO | YAOBJIETBOPH
1J10X0 X0pouIo O4YeHb X0pOIIo OTJIMYHO MPeBOCX0HO
KOMITeTeHIHii PHTEJILHO TeJTbHO
(uHaUKATOpA
AOCTHIREHUS He 3auteno 3auTeHo
KOMIeTeHIMii)
OTtcyrcTBHE
SHaHMi VYpoBeHb YpoBeHb
TCOPETHHECKO YpoBeHb MuHuManeHO | 3HaHUH B 3HaHUH B YpoBeHb
TO MaTepHAld. | syanmit ke JIOITy CTUMBIH o0beme, o0BeMme, 3HaHUH B YpoBeHb
Heposmosuoc | MAHAMAIIb- YpOBEHb COOTBETCTBYIOII | COOTBETCTBYIOL] | 00BeMe, 3HaHUH B
Th OLCHHTD HBIX 3HAHUIL. €M IporpaMme €M IIporpamme COOTBETCTBYIO | 0OBEME,
3uaunus ronHOTY TpeOOBaHUIA. JomnymeHo MTOJATOTOBKH. MOATOTOBKH. eM MPEBBIIIAONIE
SHARMH HNwmenu mecto | MHOTO Jomnymeno HonyieHo rporpamme M Iporpammy
BOJECTBHE rpyobIe HETpyOBbIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
oTKaza OIIHMOKH. OIIHMOKH. HerpyObIx HECYIIECTBEHH 6e3 ommnooK.
MIIO0K BIX OLIMOOK
00y4Jaroneroc ommbo ommbo
sl OT OTBETa
IIponemoncTpH IIponemoncT
IIponemoncTp P P P P
pOBaHBI Bce IIponeMoHCTpH | MpOBaHBI BCe
OtcyrcTBHE HPOBaHbI IIponemoHncTp
Ipu peleHnu OCHOBHBIE pOBaHBI Bce OCHOBHBIE
MHHHMAITb- OCHOBHEIE HpPOBaHbI BCE
. MEHUSI. OCHOBHBIE MEHUS
HpIx ymenmit, | CTAHAAPTHBIX | oy ioppy. g Y ’ OCHOBHBIE
CILICHbI BCE MEHHS. CIlIEHbI BCe
HeBozmox- sajiat He Pemenst ; P YMEHUH,
OCHOBHEBIE €IICHBI BCe OCHOBHEBIE
HOCTb TIPOACMOHCTD | ryioppie pelIeHs! Bce
HPOBAHEI 3aJ1aui ¢ OCHOBHBIE 3a7a4uk ¢
OLIEHUTh 3aa4i ¢ 5 OCHOBHBIE
HErpyObIMI 3amaun. OTHENbHBIMU
Ywmenunst HaTAIHeE OCHOBHBIC HETpyOBIMH Py 3a7adm.
. YMEHHSI. OITHOKAMH. BermonHeHs! Bce | HecymiecT-
YMEHHI OIIMOKaMH. BeimonHeHs!
B BeimonHeHs! Bce | 3amaHus, B BEHHBIM
BCIIEJICTBHE BITTOTHEHBI BCE 3a/IaHUS
Nwmemn mecto 3a/JaHus, B ITOJTHOM HE0YeTaMH, ’
OTKa3a 6 BCE 33/IaHN, B TIOJTHOM
Ipyoble TOJTHOM 00BeEME, HO BBITIOJIHEHBI
obyuaromiero- 6 HO HE B obGbeme 0e3
OIITHOKH. obBemMe, HO HEKOTOpBIE C BCE 3aJ]aHUs B
csl OT OTBETa TTOJTHOM HEJI0UeTOB
HEKOTOpBIE C He09eTaMH. HIOJTHOM
oOneme.
HEJJ0YeTaMH. oObeme.
[Ipu pemenun
OtcytcTBHE cranmapraeix | AMeercs [IponemoncT- IIponemoncTpu "
0JIEMOHCT
BJIAJICHU 3aj1a4 He MHWHHUMAJIbHBI pUpOBaHBI POBaHbI P P [TponemoHcTp
N HPOBAHBI
MaTepUaIOM. npozemMoHcTp | H Habop 0a3oBbIC 0a3oBBIC P HpOBaH
HaBBIKH TIPH N
HegosmoxHoC MIPOBAHBI HaBBIKOB ISt HaBBIKU IIPU HaBBIKH IIPH P TBOPUYECKUI
CIICHUU
Tb OLICHUTB 6a30BbIC pernieHus pelieHuu petienun P MOJIX0[ K
Happixkn HECTaHIApTH
HaJIITHC HABBIKH. CTaH/JApPTHBIX | CTaHJAPTHBIX CTaHJAPTHBIX 6 pelieHuo
BIX 337124 0e3
HaBBIKOB 3a/1a4 ¢ 3aza4 ¢ 3a1a4 6e3 6 HECTaHAAPTH
OIHOOK 1
BCJIEACTBUE Wmenn MecTo | gexoTopsiMu HEKOTOPBIMHU omuboK U BIX 3a/1a4.
HEJJ0YETOB.
OTKasza rpybbie HeJI04YeTaMHu. HeJIoYeTaMH HEI0YETOB.
o0yJaromeroc | OmMOKH.




s OT OTBETaA

IIkana oneHK:d NpH MPOMEKYTOYHOM aTTeCTAUMHU

OIIeHKa Yponem, noATrOTOBKH

3a4TCHO

Bce kommereHnny (4acT KOMITETESHITNH ), Ha (YOPMUPOBaHHUE KOTOPHIX
IIpesocxoxnro HalpaBjeHa JUCIUIIINHA, CYOPMUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOTHO»

Bce kommereHnmu (4acTH KoMIeTeHIWil), Ha (GOpMHpOBaHHE KOTOPBIX
OtauyHO HarpasjeHa AUCIMIUIMHA, COPMUPOBAHBI HA YPOBHE HE HUKE «OTIMYHOY,
Opu 3TOM XOTs OBl OJHA KOMIIETCHIMs cQopMHpOBaHa Ha YpPOBHE
COTIIMYHOY

Bce kommereHuum (dacTh KOMIeTeHUMWi), Ha (OPMHUPOBAHUE KOTOPBIX
Ouenb X0poIIO HarpasjeHa AMCIMIUINHA, C(HOPMHUPOBAHBI Ha YPOBHE HE HIXKE «OYEHb
XOPOLIOY», TIPH 3TOM XOTs OBl 0/IHa KOMIIETeHIMsI ¢(hOPMHUPOBAHA HAa YPOBHE
«OYEHb XOpOLIO»

Bcee kommereHImM (YacTH KOMIIETEHIMH), Ha (OPMHpPOBAHHE KOTOPBIX
Xopomro HarpaBjeHa JUCHUIUINHA, CPOPMUPOBAHBI HA YPOBHE HE HIKE «XOPOIIOY,
IpH 3TOM XOTA OBl OfHAa KOMIIETEHIMS c(OpMHpPOBaHA HA YpPOBHE
«XOpOomIO»

Bce xoMnereHumm (4acTH KOMIICTEHIMH), Ha (hopMHpOBaHHME KOTOPBIX
V I0BJIETBOPUTEILHO HanpaBjeHa JAWCHMIUIMHA, CGOPMUPOBAHBl Ha ypPOBHE HE HIDKE
«yIOBJICTBOPHUTENILHO», IpPU O3TOM XOTS Obl OJHAa KOMIIETEHIIUS
c(OpMHUpPOBaHA HA YPOBHE «Y/IOBJIETBOPHUTEIHHO)

HEC 3a4TCHO

Xors  Obl oOmHA  KOMICTGHIUS  copMupoBaHa  Ha  ypOBHE
HeynosnerBopurenbHo «HEYIIOBJICTBOPUTEIIBHO», HU OJ[HA U3 KOMIICTEHIMI He cHOpMHUpPOBAHA HA
YPOBHE «ILJIOXO»

ITnoxo Xorts OBl 0ZIHA KOMIIETEHIUSI COPMUPOBAHA HA YPOBHE «IIJIOX0)

Bonpocs! 1151 codece1oBaHUSA 10 JJA00PATOPHBIM PadoTaM MPH TEKYIIEM KOHTPoOJIe
romuerenuuu «IMK-5»

1.

o UTE W

O0paboTka M300pakKeHUI CEro/iHsA, €€ MECTO B KOMIIBIOTEPHON rpaduke U 3peHumu.
3amaun 00pabOTKM M300pakeHUH, perraeMble KOMIBbIOTEpHOU IpauKoil B pacTpOBBIX
cucremax. O030p COBPEMEHHOI0 alapaTHOro o0ecrneueHus], BUA€0KapTa KOMIIbIOTEpa.
MeTobl IBETOKOPPEKLIUU U300pakeHU .

Mopenu nrymMa u anropuTMBbl YCTpaHEHHsI ITyMa Ha n300pakeHnn. [1oHsATHE CBEPTKH.
Mertobl OuHapu3ay n300pakeHU U epeBo/] LIBETHOTO N300paykeHHsI B TOJYTOHOBOE.
MerTob! BbIIETICHHSI KOHTYPOB Ha H300paKeHUH. | paiieHT N300paKeHHUS.

Bbienenne THMOBBIX TeoMETpUYecKUX (opM (MPSAMBIX, OKPYXKHOCTEH, 3JUIUIICOB,...)
3alaHHbBIX apaMmerpuyecku. [IpeobpazoBanne Xada.

Mertoabl cermeHTanuu nzoopaxenus. [lonsarue cBszHocTu. PazmeTka CBA3HBIX 001acTei.
ANTOpPUTM pa3pacTaHusi perHOHOB.

Mertoabl cermMmeHTaluu n3o0pakeHus. AIroputM pasouenus odnacteit (split). Pasouenue
obmacTeii Ha OCHOBE THCTOTPAaMMBL. AJITOPHTMBI CIUSHHS, alrOpuT™M (aromura.
Anroputmsl pazouenus u causiaug (split and merge).

Meroapl cerMeHTalMu M300pakeHuid. AnroputMm Bojaopaszaena (watershed). Anroputm
«morpyxeHus» (immersion). AJITOPUTM CITyCKa B JIOKaJbHBI MHHUMYM (tobogganing).
Meton TpaHnchopmanuy n300pakeHHsl B paccTOsHUS 10 Onmxaiiment rpanuns! (distance
transform).

10. Meronbl cerMmeHTannu H300paxeHni. [ padoBbie anropuTMBL.




5.2.

11.

12.

13.

14.

15.

16.

17.

AHanu3 GopMBI U MapaMeTpoOB CBA3HBIX oOnacTeil. IHBapuaHTHBIE U HEWHBAPUAHTHBIE
XapaKTePUCTHUKH.

JiBymepHoe auckperHoe npeodpazoBanne @ypoe ([AI1D) u cBoiicTBO cemapabenbHOCTH.
JII® u opicTpoe npeodpazoBanne Dypoe (BIID). [IpaBuia KOPPEKTHOTO MPUMEHEHUS
JII® i TuCKpeTHBIX Hemepuoaunueckux n3oopaxenuit. Teopema KotenbHukosa. OkHa
Xommunra (Hamming window) u biaskmana (Blackman window).

Crnexrpaibublii aHau3 u3o0paxenuit Ha ocHoBe J(I1D. breicTpast cBepTKa U KOppesIusl.
Teopema cBepTku. OuibTpanus Ha OCHOBE TEOpeMbl CBEPTKHU. JlekoHBorOIUSA. DUIBTD
Bunepa.

[Tonstue BeliBmeroB Xaapa u BeiiBiaeToB Kosna-/lobemm. Pwibtper ['abopa kak
npeoOpa3oBaHus C 5 MPOCTPAHCTBEHHBIMH MapaMeTpaMu. AHAIOTUA MEXIy (QUIbTpamMu
I"abopa u BeiiBneTamu (BeliBieTsl ['abopa).

ANropUTMBI PECOMILUINHTA.

AnroputMel cxkaTusi u3oOpaxkenuil. Cxarue 6e3 morephb (komupoBanue). Cxkatue c
MOTEPSIMHU.

AJTOPUTMBI U METOJIbl TEKCTYPHOTO aHAJIM3a U300paKEHUH.

TunoBblie KOHTPOJbHbIC 3aJaHUsA WX UHbI€ MaTepuaJibl, HCOﬁXOIlPlMLle AJIA OIICHKHU pe3yabTaToB

o0yuenust

5.2.1 KoHTpoabsHbIE BONPOCHI

Bomnpoc Kox xommerennnu
(coenacrno PII]])

1. MeTop! IBETOKOPPEKIIMH U300PAKEHH. [IK-5

2. Monenu ryma, KOJIMYECTBEHHAs OLIEHKA [IIyMa U aJITOPUTMBbl YCTPAaHEHUS IK-5

nryma Ha u3o0paxenuu. [loHsTre cBepTKH.

3. Metozap! OnHapu3anuy N300pakeHHid U TIepeBO/I LIBETHOTO M300pakeHuUs B TIK-5

MIOJIyTOHOBOE.

4. Meto/ibl BbIJICNIEHUSI KOHTYPOB Ha n300paxeHuu. ['pagueHT nzobpaxeHus. [IK-5

5. Beiienenue TUIIOBBIX T€OMETPUUECKUX (POPM (IIPSIMBIX, OKPYKHOCTEH, IK-5

3JUIMIICOB, ...) 33JaHHBIX apaMeTpudecku. IIpeodpasoBanue Xada.

6. Metozsl cermenTanuu nzoopaxenus. [lonstue cBa3HocTu. PazmeTka TIK-5

CBSI3HBIX 00JIacTel. ATOPUTM pa3pacTaHUsl pETUOHOB.

7. MeToapl cerMeHTaIuy n300pakeHus. AIITOpUTM pa3OneHus ooacTe [K-5

(split). Pa3Ouenue obnacteit Ha OCHOBE THUCTOIPaMMbl. AJITOPUTMBI CITUSTHUS,

anroputM ¢aronuta. AIropuTMbI pazoueHus u causHus (split and merge).

8. MeToibl cerMeHTaIu n300pakeHnid. AIropuT™ Boaopaszaena (watershed). [K-5

AJNTOPUTM «IIOTpYXKEeHUs» (Immersion). AJITOPUTM CITyCKa B JIOKAJIbHBIN

MUHUMYM (tobogganing). Metoa Tpancpopmaii U300pa>keHusl B PaCCTOSIHUS

1o 6mkaiiei rpanuisl (distance transform).

9. Meto/ipl cermMmeHTanuu u3o0paxeHuit. I'padoBbie anropuTMsl. [K-5




10. Ananmm3 ¢hopmbl 1 TapaMeTPOB CBSA3HBIX oOnacTeil. IHBapuaHTHBIC U [IK-5
HCHHBAPUAHTHBIC XapPaKTCPUCTHUKHU.

11. IsymepHoe nuckpetHoe npeodpazoBanue Oypoe (AI1D) u cBoiicTBo [1K-5
cenapabenbHocTd. 1D u 6picTpoe nmpeodpaszoBanue ypoe (BIID). [IpaBuiia
KoppekTHOro npumenenus JI1® mis AuCKpeTHBIX HEMepHOAMYECKIX
nzoopaxenuii. Teopema KorenpHukoBa. OxkHa Xammuara (Hamming window)
u bikvana (Blackman window).

12. CniextpanbHblii ananu3 n3odpaxxenuit Ha ocHose J{I1®. brictpas cBepTka u [1K-5
koppemsanus. Teopema cBepTku. OUABTpALMS HA OCHOBE TEOPEMBI CBEPTKHU.
HexonBomonusi. Punetp Bunepa.

13. [Nonsrue BeiiBneToB Xaapa u BeiiBieroB Kosna-/loo6emu. @uibtps ['abopa [1K-5
KaK MpeoOpa3oBaHus C 5 MPOCTPAHCTBEHHBIMU NTapaMeTpaMu. AHAJIOTHS MEXKILY
¢dbunsTpamu ['abopa u BeiiBneramu (BerBieTsl ['abopa).

14. AnropuT™mbl peCIMIUIMHTA. [IK-5

15. Anroputmsl cxxatus n3odpaxenuil. Cxkarue 6e3 norepb (KOAUPOBAHUE). [IK-5
CixaTue ¢ noTepsMu.

16. AnropuTMBI U METOBI TEKCTYPHOTO aHAIN3a N300paKeHUI. IIK-5

17. O6paboTka n300paKeHUii CeroHs, €e MECTO B KOMIIbIOTEpHOU rpaduke u [IK-5
3peHun. 3agauu 006paboTKN H300paKEeHUH, perraeMble KOMIbIOTEPHON
rpaduKoii B pacTPOBBIX CHCTEMAX.

18. O030p COBpEMEHHOI0 annapaTHOro obecrneyeHus, rpapuueckuii mpoueccop IK-5
KOMITBIOTEPA.
19. OTKpbITHIE OMOINOTEKU AJIst OOPAaOOTKU U CErMEHTALUU U300paXKeHUH. IK-5

5.2.2. TunoBble TeCTOBBIE 3aJaHUsI 1JIs1 OlleHKH chopmMupoBanHocTH KomneTenuuu IK-5
1. Kakoe MUHUMAaNIbHOE KOJIMYECTBO OUT HEOOXOIUMO JIJIsl XPAaHEHUSI CEPOT0 N300paKeHHs
pa3mepom 256 x 256 nukcenei (KOJIUYecTBO YPOBHEH HHTCHCHBHOCTH - 32)?

2. Ha3zoBute ocHOBHBIE 3Tanbl paboThl anroputma Canny.

3. Hwuszko4acToTHBIN GUIBTP UCTIOIB3YETCS JUIS:
O TIOBBINIEHUS KOHTPACTHOCTH;
O TIOBBIIIEHUS YETKOCTH JIMHUI Ha U300paKEHUH;
O pa3MBITUS U300PAKEHUS;
O HW3MCHEHHS pa3MepOB M300paKCHHUS.
4. Tlpu KOoAMPOBAHUM TaHHBIX Mbl HCIIOJIB3YEM
o ®UKCHPOBAHHYIO JJINHY KOJIOBOTO CIIOBA
o IlepemeHHYIO JUIMHY KOJIOBOTO CIIOBA
o KomoBoe cioBo 3anumaer 1 6aiT
o MU ¢dukcupoBaHHYIO U IEPEMEHHYIO JUTHHY KOJOBOTO CJIOBA.

10



5.2.3. TunoskIe 321241 1Js1 oueHkn cpopmupoBannocTu komnerenmuu [1K-5

3anava 1. bunapuzayus uzobpasxcenuii. Peanusanus Kaxx0i rpymnmnon 3aJaHHOTO aJropuTMa
OuHapH3alny, TECTUPOBAHUE pealln3alliil Ha 3aJJaHHOM HAabOpe TECTOBBIX N300paKEHUM.

O0ocHoBaHueE pa6OTI)I aJIropuTMma, InOoATBEPKACHUEC HA IPAKTUKE IPEUMYIICCTB U HEJOCTATKOB

aJiropuTma.

3anayva 2. Pecomnaune. Peanv3anus KakJ10M rpynmnou 3aJJaHHOr0 aJiIrOPUTMa PECOIMILIMHTA,
TECTUPOBAHUE peal3aluii Ha 3aJaHHOM Ha0Ope TECTOBBIX N300pakeHH. CpaBHEHHUE C pe3yJIbTaTaMU

APYTUX TPYIIL, OOCYKIEHUE PE3YJIbTAaTOB.

6. YueOHO-MeTOANYeCKOe U HH(POPMALIMOHHOE 00ecnieYeHne M CIUIIIMHbI

a) OCHOBHas JHTEpaTypa:

1. Kuawra. I'oncanec P.C., Bync B.E. Ludposas 06paboTka nzodpaxeHmii

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

2. Yyebnoe mocobue. B.T. ®ucenko, T.FO. ®ucenko. Kommbiotepnas oOpaboTka u

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

0) IOMOJIHUTENIbHAS JUTEPATYpA:

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

2. Kypc. Baronun /. Metobl cxxatust n300paskeHui

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

B) HMHTepHeT-pecypcehl:

1. Ilpatr V. Hudposas odpabotka nzobpaxenuii: Ilep. ¢ anrn.-M.: Mup, 1982.- Ku.1 -
312 c. (http://sernam.ru/book_prettl.php), -Kn.2 -480 c.

2. I'pysman U.C., Kupnuyk B.C., Koceix B.IL., [Tepersirun I".1., Criektop A.A. Lndpoas
00paboTka n300pakeHuil B ”HPOPMAITMOHHBIX CUCTEMax: Y4eOHoe rmocooue. -

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

3. Kuwura. Anantusnasie 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 o0ecnevyeHne TUCHUIIMHBI
[TomerieHust MpeACTaBISAIOT cOOOW y4deOHbIE ayIUTOPUU JUISI TIPOBEIACHHS y4eOHBIX 3aHSTUH,
MPEAYCMOTPEHHBIX TMPOTPAMMOM, OCHAIICHHBIE OO0OpPYJAOBaHUEM W TEXHUYECKHUMH CpPEICTBAMHU

oOyueHusi: omepannoHHass cuctema Windows (numensusi), Microsoft Visual Studio (nmuensus),
oubnmoreka OpenCV (open source, http://opencv.org/)

Ilomemenus 11 CaMOCTOSTEIbLHOM pa6OTLI o6yqa101u1/1x051 OCHaIlICHbI KOMHLIOTCpHOﬁ
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http://sernam.ru/book_adapt.php

TEXHUKOH C BO3MOXHOCTBbIO NOAKIIOUEeHUs K cetu "HHTepHer" u oOecmeueHbl JOCTYNOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPETY

[Iporpamma coctaBieHa B coorBercTBHM ¢ TpeboBanusmu OC HHIY  02.03.02
dynnameHTanbpHas HHOPMATHKA U HHOOPMALMOHHBIE TEXHOJIOTHH.

Astopsl _B.E. Typnanos, C.A. HocoBa

Penenzenr (b1)

3aBeyronuit kadeapoit P.I'. Ctponrun
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