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1. Ilesin ocBOEHUS AUCHUILIMHBI

ensto ocBoenust mucuuiuinabl  «l{udpoBas o00paboTka w300pakeHUN» SABISCTCS
MOJTrOTOBKA CTYJIEHTOB 10 TEOPETUYECKUM BOIIPOCAM CHHTE3a COBPEMEHHBIX CHCTEM LU(POBOM
00paboTKa N300paKEHHIA.

B nporecce npenogaBanus AUCUUIUIMHBI PEIIAIOTCS CIEAYIONINE 3a0a4u:
M3y4eHUE TEOPUHU U METOI0B IUPPOBOK 00pabOTKH N300paKEHUI;
W3YYEHHE BOIPOCOB (hopMHUpOBaHUS ITUPPOBLIX U300paAKCHHIA,
U3y4eHHE TEOPHH YIyUIICHUS ¥ BOCCTAHOBIICHHS N300paKeHUI;
(dbopmupoBaHue 3HAaHUN B 00JIACTH OLIEHKU KadecTBa MU(PPOBHIX N300paKEHHIA;
¢dopmupoBaHue 3HaHUN B 00J1aCTH 00PaOOTKH IIBETHBIX U300PAKEHMIA;
U3y4eHHE TEOPHH CKATUS U(PPOBBIX N300PAKEHHIA.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlaHHas JMCUMIUIMHA OTHOCHTCS K dacTu bmnoka 1, Qopmupyemoii yuacTHHKaMu
00pa30oBaTeNbHbIX OTHOIICHUH.

JUig u3yyeHus: JUCUMILIMHBI TPEOYETCsl 3HaHWE OCHOB TEOPUM CUTHAJIOB M TEOPHUH LiETeH
JMCKPETHOTO BPEMEHH, H3y4aeMbIX B IUCHUIUTHHAX «OCHOBBI TEOpHUH Iiemel (4acTb 2)»,
«OcHOBBI IU(PPOBOI 00pabOTKH CUTHAIOB». DOpMUpPYyEMBbIE HAaBBIKM B XOJI€ OCBOEHMS Kypca
«udposas 006paboTka M300pakeHHi» Ha ITamax AajbHEHIIero oO0y4eHUs MOTYT SIBIATHCA
CPEACTBOM BBITNIOJIHEHUS HAaydyHBIX pabor. CienyeT OTMETUTh JTUHAMUKY ITOCTOSHHOTO
COBEpIICHCTBOBAHUA cHUcTeM IU(ppoBoi 00pabOTKU M300pa)keHUil, 4To TpedyeT OT mpolecca
IpEeroIaBaHMsI MOCTOSIHHOM JOpaOOTKH U TepepaOdOTKH HEKOTOPBIX Pa3iesioB.

B cBoro ouepenb MaHHBIA Kypc, MOMHMO CaMOCTOSITEIbHOTO 3HAYCHHS, SIBJISAETCS
BCIIOMOTaTeJbHON AMCUMILIMHOW ISl psiia JPYIMX JUCUUIUIMH, CBSI3aHHBIX C BOIPOCAMU
00paboTku nzobpaxkeHuii: «OCHOBBI TeopuH Ckatus uHPopmarumn», «CUCTEMbl TEXHHYECKOTO
3pEHUs».

3. Illlanupyemble pe3ybTaThl 00y4eHHUs! M0 AUCHUIIUHE, COOTHECEHHBIE ¢ NJIAHUPYeMbIMHI
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Iponiecc u3ydeHus NMCUUILTMHBI HAIIPaBIeH Ha (JOPMUPOBAHHE CIEAYIOIINX AJIEMEHTOB
komrnereHIMii B cootBercTBUU ¢ PI'OC BO, OIl BO u npuobpereHus cleayroUMx 3HAHWM,
YMEHMH, HaBBIKOB U (MJIM) OTIbITA JI€ATEIbHOCTH:

dopmupyemast Nuaukarop nocTuzkeHust Ilepeuenn
KOMIIETeHIHS KOMIIETEeHIIMHU IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUsI
(xox u popmyauposka)| (koa u GopmMyJMpoOBKA)
IIpodeccnonanbHbIE KOMIIETEHIUH
3HaeT:
nK-1 I/U—I_HK']--]- — COBPEMEHHYIO METO/10JIOT IO
Crioco6en OcymectBisier cOOp W | amanmsa / cuHTe3a JBYMEPHBIX LU(MPOBBIX
00pabOTKy  MCXOJHBIX | (UIBTPOB B MPOCTPAHCTBEHHOMN M YaCTOTHOM
OCYILECTBIATh cOOp U i
JIAHHBIX JUISI PELIEHUs | o0yacTsx;
00paboOTKy MCXOJHBIX
ITOCTaBJIEHHBIX yMeer:
JAHHBIX I PENICHUs
PO eCCHOHATBHBIX — MIPOBOJIUTH aHanms pa3Iu4YHBIX
IOCTABJIEHHBIX N
3a1ay AITOPUTMOB ~ 00pabOTKM  W300paKeHUM
po¢eCCUOHATBHBIX o M
B IPOCTPAHCTBCHHOUN W YaCTOTHOU obnacTIx
331ady = B o0OyacTH ——
PaIrOTEXHUKH, U 1IK-1.2 . o
I — OCHOBBI TCOPUHU MHOTI'OMEPHOU ]_[I/I(l)pOBOI/I
OCYLIECTBIATh IIOUCK, | 1IPOBOAUT  aHAIA3 U .
o 00pabOTKM CUTHAJIOB,;
aHaJIu3 u BI)I60p 000CHOBAHHBIN BLI60p
METOJI0B CIIEeHHS — OCHOBHBIC MECTOAbI KOAUPOBAHUA
MCTOJIOB HX PCIICHHA p n300pakeHNH ¢ MoTepsMU U Oe3 MoTephb
npodeccuoHaNbHBIX
yMeeT:




(xox u popmyJpoBKA)

®opmupyemast

KOMIIETCHI M A KOMIIETCHIIHHU

Nuaukarop 1ocTuzKeHust

(xoa u (hopmMyJITHUPOBKA)

Ilepeyennb
IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUsI

IIpodeccnonanbHbIe KOMIIETEHIIUN

3amaq B
PaANOTEXHUKHI

oOJactu

— COCTaBJIATh ~ MAaTEMAaTHUYECKHE  MOJICIH
IBYMEpPHBIX MH(POBBIX (QUIBTPOB  Kak
JJIEMEHTOB CHCTeM IH(PpPOBOH 00pabOTKH
H300paKCHHIA;

— MHTEPIPETUPOBATH OCHOBHBIC PE3YJIbTATHI,

MONyYeHHBIE  TpU  pEHIeHWH  3a1ad
yIy4IIEHUs, BOCCTAHOBJICHUS M CXKaTHsA
H(POBEIX N300paKECHU;

BJIajIeeT:

— HaBbBIKAMHM  TOCTPOCHUS, aHalu3a W
KOMIIBIOTEPHOTO  MOJICIIHPOBAHHS ~ CHUCTEM
nudposoit 00paboTKH N300 pasKeHHIMA
(mByMEpHBIX TUPPOBBIX ($UIBTPOB,
AITOPUTMOB COKATHSI UQPPOBBIX

M300paXeHHd M T.IL.), PaccCMaTpPHUBAEMBIX
B 00J1aCTH PaIMOTEXHUKH. .

4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTLITUHBI

OO61ast TpyA0€MKOCTh JUCHHUIUIMHBI COCTaBISIET 2 3a4ETHBIX SIUHUIIBI, /2 aKaj. 4acoB.

Ne Tembl (pa3aesibl) Buabl y4eOHbIX 3aHATHH, ®opMBbI TEKYyLET0
n/n AMCHMILTIMHBI, BKJIIOYASl CAMOCTOATEIbHYIO KOHTPOJIA
HX COAepKaAHMe padoTy CTy1eHTOB, ycneBaeMoCTH
U UX TPYAO0EMKOCTh
= (B akaJIeMHYeCKHX 4acax) dopma
§ KonrakTHas padora - NPOMEKYTOYHOM
§ o S aTTecTAIlNN
o g 2| E|E 48 4
EAE-RE-N -
= = Z E @)
1 |Benenue u 0630p 7 2 2 |TectmpoBanue
MaTepuaia Kypca
2 | dopmupoBaHHe 7 3 0,5 2 | TectupoBanue
n3obpaxenunii. Kamepa u ee
OCHOBHBIE XapaKTEePUCTUKH
3 |ludporas obpaboTKa 7 3 0,5 2 |TectupoBanue
n300paxxeHnH B cpesie
MATLAB
4 | ®wibTpanys u ynyduieHue | 7 3 9 105 3 |TectupoBanue, 3amaHue
N300 pakeHUH TS CaMOCTOATEJIbHOU
paboThI
5 |Onenka KadecTBa 7 2 0,5 3 | TectupoBanue
UQPOBBIX U300pAKEHUIH
6 |LlBer u 0OpaboTKa BETHBIX | 7 2 8 |05 3 |TecrupoBanue, 3ajaaHue
n300paxeHui UIst CaMOCTOSITEIbHOM
paboTsl




Ne Tembl (pa3aeJibl) Buabl y4eOHbIX 3aHATHH, DopMbI TEKYLIET0
n/n AUCHMILIMHBI, BKJII0Yasl CAMOCTOSATEIbHYIO KOHTPOJIA
HX COJlepKaHue padoTy CTy1eHTOB, ycneBaeMoCTH
U X TPYA0EMKOCTh
= (B akaJleMHYeCKHMX 4acax) dopma
= N
2 KonTakTHasi padora NPOMEKYTOYHOU
=
= o g aTTecTaluu
@ (] o = A )
@] S = E | B w 8§ &
< o g | B = @ B
S| 8| 5| Elggsze
S| E| §| 8|58 ¢&§&
) § o B‘t =~ é o)
Tl E| €| E|2e
E g gl1E O
<
7 | Cxxarue n300paKeHUM. 7 2 0,5 3 |TectupoBaHue
Craugapt JPEG
ITpomexxyTounas
p yr 0,3 3auer
aTTecTanus
HUTOI'O 17 17| 3 |0,3| 34,7

Coneprxkanue pa3iesoB AUCIUTITHHBI:

Tema Ne 1
Beenenue u 0030p MaTepuana Kypca

Urto Ttakoe 1mdpoBas o00paboTka wuzo0paxkeHui? DopMupoBaHHE H300pAKEHUH.
[MuppoBoe un300pakeHHe (IMCKpeTH3alUsi W KBaHTOBaHME). YenoBeueckoe BU3YyaJIbHOE
Bocrpusatue. lIBeTHble H300pakeHHs W BOCIPUSATHE LIBeTa dYenoBeKkoM. [Ipumeps! 3azad,
paccmarpuBaeMbIX B oOmacth nudpoBoil 00pabOTKM W300pakeHMid (M3MEHEHHE pa3Mepa
U300pakeHMs, MHTEPNoJAusa mabnoHoB baiiepa, nmedopmarus uzobpaxkeHus, (GUIbTpaIus
M300paXeHU! B MPOCTPAHCTBEHHONM M 4YAacCTOTHOM 00JacTsSX, OLIEHKA KauecTBa, C)KaTHE
uzoopaxenuit). Ludposas obpaboTka n3zoOpakeHU AN pEHIeHHs 3a7ad CPEAHEYPOBHEBOIO
¥ BBICOKOYPOBHEBOTO 3peHusl. BreruncnurenbHas dpororpadus.

Tema Ne 2
dopmupoBanue n3odpaxennit. Kamepa u ee OCHOBHBIE XapaKTEPUCTUKH

Mogens ¢opmupoBanusi u3o0paxeHus. Tumbsl wu3oOpaxkenuid. Kamepa-oOckypa.
Aneprypa, nuH3a, (HOKYCHpOBKA, IIyOMHA pe3KocTH, TpaHchokamus (Z00m), mojie 3peHHs.
[Tudposas kamepa (I13C u KMOII-matpuiist). L{BeTHbIe KamMepb! (AUXPOUIHBIE TPU3MBI, MO3AUKU
¢unbTpOB, cMEHHBIE CBETOPMIBTPHI U X3). [Ipobiembl popMupoBanust UGPOBHIX H300pakeHUH.
Yenoseueckuii a3 u Kamepa.

Tema Ne 3
[Mudposas 06padoTka nzodpaxenuit B cpene MATLAB

Hudposoe nzobpaxxenue B MATLAB. Cpena MATLAB. [IpeumyiiectBa 1 0COOEHHOCTH.
O¢ddexruBnpiii kox B cpene MATLAB. Ilpumepst MATLAB-¢yukumii. [IpodunupoBanue u
otnaaka. Marpuusl B MATLAB. Pabora ¢ nmomoisio 1 M-aiinsl. MHCTpYKIIMM ynpaBieHus: B
MATLAB. Pa6ora ¢ ¢ynkmnusmu B MATLAB. Pabora ¢ uzobpaxenusmu 8 MATLAB. Seam
Carving Algorithm — anroputm «KOHTYPHOTO BBIPE3aHUS T10 LIBYY.

Tema Ne 4
QunbTpanys 1 yIydiieHne n300pakeHui
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O6paboTka m300pakeHWH. YydlleHHEe W BOCCTaHOBIeHHE wu300paxxeHuit. L{udposoe
n3o0paxxenne kak ¢ynkuusa. llogemy wu300pakeHne MOXKeT MOMy4uThcs MI0X0? ToHoBOe
pacrpeziefieHue U TpaJalluoHHbIe MpeoOpa3oBanusd. OunbTpanus n3o0paxkeHuid. Buasl mrymos.
Macka u Beca. Kpocc-koppernsnus (B3auMHasi KOppessiiys) U cBepTka. Henunelinas GpuiabTparus
(MenuaHHBINA GUIBTP, OMIaTepaabHas GUILTPAIKs, HeJIOKaIbHbIC cpeaHue). Jleranu peanu3anun
KPOCC-KOPPEJIALUU U CBEPTKH.

[IpeobpazoBanne dDypne. basucubie GyHknum npeodpazoBanuss Dypwe. JIUCKpeTHOE
npeoOpazoBanue @Dyppre u ero oOpamenue. IlpeoOpasoBanue @Dypre B MATLAB.
HNudopmatuBHOCTH (azbl U aMIUIUTYAbL. Teopema o cBepTKe U GUIIbTpAIlHsl B YaCTOTHOM 001acTu.

Tema Ne 5
Onenka kayecTBa UPPOBBIX U300paKEHUI

Kak u3meputh moxoxkectb IByX H300paxeHuil? Merpuku Ommzoctu. CyOBEKTHBHBIC
KPUTEPUU OLIEHKH KauecTBa. OObEKTUBHBIE KPUTEPUH OLIEHKH KauecTBa. CpeHeKBapaTudecKas
ommnbOka (CKO) u nukoBoe otHomenune curnaia k mymy (IIOCII). JloctonHcTBa M HETOCTATKH
CKO wu IIOCHI. Yuuepcanbhblii unaexc kaudectBa (YUK) u ko3ddULHEHT CTPYKTypHOTO
nonobust (KCIT).

Tema Ne 6
[{BeT 1 00pabOTKa IBETHBIX H300paKEHUI

L{BetHbIe M300pakeHus. Uto takoe 1Bet? Jucnepcus ceera. lllkana 3meKTpoMarHUTHBIX
BOJIH. BocrpusTie OCBEImIEHHBIX OO0BEKTOB. UyBCTBHTEIHHOCTH (POTOPEHEHTOPHBIX KIIETOK
YeJIOBEYECKOro Iiaza. Tpuxpomarndeckas Teopus. [lepBbie IIBETHbIC N300paKCHHUS U I[BETHBIC
kaMmepbl. [[1OTHOCTE Mmanodyek M KOJOOYEK Ha CeTyaTKe TJia3a 4enoBeka. [[BeToBbIE CHCTEMBI
(RGB, CMY, CMYK, YIQ, YUV). Yenoseueckoe BocIpusTHEe (IIOCTOSHCTBO OCBEIIEHHOCTH,
XpoMaTH4IecKas aanraiys, oananc 6emoro). [Ipumepsl 3a1a4, CBI3aHHBIX ¢ 00pa0OTKOM IBETHBIX
n300pakeHui (TpajaliioOHHBIC MpeoOpa3oBaHus, JMHEHHAs W HEJIUMHEHHas (UIbTpaIus,
JETCKTUPOBAHUE JIHII, cerMeHTanus MeTojioM K-cpenaux). [locTpoeHue mpocTeHInero aaropurma
CKaTHs IBETHBIX N300pakeHUi Ha OcCHOBE MeToAa K-cpenHux.

Tema Ne 7
Cxarue nzobpaxenuii. Ctanmapt JPEG

Auroputmbl  ckatusi 6e3 morepb. Kommpoanme mmmH cepuit (RLE — Run Length
Encoding). I'pymmoBoe koauposanue (LZW — Lempel, Ziv, Welch). Koxuposanue Xaddmana.
ApudmeTrnueckoe KOAUPOBAHUE.

ANTOpUTMBI CXKaTUs ¢ TOTepsMH. J{uckpeTHOe KocuHycHOe npeobOpazoBanue. CtaHmapt
JPEG. Anropurm Motion JPEG.

5. O6pa3oBare/ibHbIe TEXHOJOTHH, HCIIOJIb3yeMble MPHU OCYIeCTBJIEHUHN 00pa30BaATEIbHOI0O
Mpouecca no JUCHMIIHHE

B mporecce oOydeHus HCTIONIB3YIOTCS CIIENYIONINE 00pa30BaTEIbHBIC TEXHOIOTHH:

BBoaHasi JieKHMA — 1a€T IIEpBOE LEJIOCTHOE NPEACTABICHHE O JUCUUIUIMHE U
OPUEHTHPYET CTYJEHTa B CHUCTEME W3Y4YeHHUsS NAaHHOW AUCIUIUTHMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYCHHEM U 3aJja4aMU Kypca, €ro poJIbl0 U MECTOM B CHUCTEME Y4YeOHBIX TUCIHILIUH U B
CHUCTEME TIOATOTOBKHM B IienoM. JlaeTcsi kpaTkuii 0030p Kypca, HUCTOPHS Pa3BUTHS HAYKH W
MPAKTUKH, TOCTHKEHHUS B ATOU cdepe, IMEHa U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCreKTHBHbBIE
HampaBJieHUs ucciaenoBanuii. Ha 3To  JeKIMM  BBICKA3bIBAIOTCS  METOJIMYECKHE U



OpTraHU3aIMOHHBIE 0COOEHHOCTH pa0OTHI B paMKaX JaHHOW JAUCIUIUIMHEI, a TAKXKE aeTCs aHaTN3
PEKOMEHTyeMOM Y4eOHO-METOAMYECKON JIUTEPATYPHI.

AxkageMuyeckass JIEKIHSI C JJeMEHTaAMM JleKIuH-0ecelbl — [10CIE0BATEIbHOE
U3JI0’KEHUE MaTepuasa, OCyIleCTBIsIEMOe IPEUMYILECTBEHHO B BII€ MOHOJIOTa MperoaaBaTess.
OneMeHThl JIeKIMu-Oecenbl 00eCneunBalOT KOHTAKT TpenojaBareis ¢ ayIauTopuei, dYro
MO3BOJISIET MPUBIIEKaTh BHUMAHUE CTYIEHTOB K HanOoJjee BaKHBIM TeMaM JUCIUILUIUHBI, aKTUBHO
BOBJICKAaTh UX B Y4EOHBIN MIpoIecC, KOHTPOIUPOBATh TEMIT U3JIOKEHHS Y4eOHOro MarepHuaia B
3aBHCHUMOCTH OT YPOBHSI €70 BOCIIPUSITHSL.

JlaGopaTopHas pa6oTa — opranuzanusi yueOHOM pabOTHI C pealbHBIMH MaTEPUATbHBIMU
U HUH(QOPMALMOHHBIMU OOBEKTaMH, SKCIEpUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMU
peabHbIX 00BEKTOB.

KoncyabTauuu — Buj y4eOHBIX 3aHATHH, SIBISIONUNACS OQHOU U3 GOPM KOHTPOJIS
CaMOCTOSITENIbHOW PabOTHI CTYAEHTOB. Ha KOHCYIbTalMsX 110 MPOChOE CTYCHTOB
paccMaTpuBalOTCs HauboJIee CI0XKHbIE MOMEHTHI P OCBOGHUU MaTepuaa JUCIUILTUHBL,
IpenoaaBaTesib OTBEYAET Ha BOIIPOCHI CTYIEHTOB, KOTOPbIE BOSHUKAIOT Y HUX B IIPOLIECCE
CaMOCTOSITENIbHOM pabOThI.

6. [lepeyeHb JHIEH3HOHHOT0 W (WJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
ol0ecrieyeHusi, MCNOJb3yeMOr0 INPH OCYLIEeCTBJIEHUM O00pPa30BATEJBLHOIO Ipolecca 0
AUCHUILINHE

B npomecce ocymecTBieHHs ~00pa3oBaTENBHOrO  Tpolecca MO  JAUCHUIUIAHE
UCIOJIB3YIOTCS:

JJIA (1)OpMI/IpOBaHI/I$I MaTCpruaJIOoB JIA TCKYLICTO KOHTPOJIA YCIICBAEMOCTH U IMPOBCACHUA
MIPOMEKYTOUHOM aTTecTaluu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO JTUCIUILINHE:

- nporpammel Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(PecCHOHAIBLHBIX 0a3 JaHHBIX H HH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM, UCIIOJIb3yeMbIX MIPH OCYIIeCTBIEHHH 00Pa30BaTEJIbHOI0 MpoLecca mno
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B mpomecce ocymecTtBieHHss 00pa3oBaTENbHOTO  Mpolecca MO JAUCIUIUIMHE
HCIIOJIb3YIOTCS:

ABromaTtu3upoBaHHas  OubnuoreyHo-uHpopmannonHass cucremMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. [lepeyeHb OCHOBHOI ¥  [IONOJHHUTEJbHOH Yy4eOHOW JMTepaTypbl, pecypcoB
MHPOPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTn «WHTepHeT» (IpM He00XOAMMOCTH),
PEKOMEHYyeMBbIX /ISl 0CBOCHHS IHCHUILTHHbI

a) OCHOBHAasl JIUTEpPaTypa

1. IlpuopoB A. JI. O6paboTka 1 nepenada MyJbTUMEANIHON HHPOpMaK: yued. mocodue ass
By30B. / A. JI. IIpuopos, B. B. Xpsmies; fpocn. roc. yu-t um. I1. I'. Jlemunosa, Hayua.-meto .
coper yH-Ta - Spocmasnb: SApl'Y, 2010. - 187 c. :npun.DneKTpoHHas BepcHs:
http://www.lib.uniyar.ac.ru/edocs/iuni/20100706.pdf

2. Tlpuopos A. JI. lludpoBas 0O6paboTka m300pakeHuit: yaeOHoe mocodue s By30B. / A. JI.
ITpuopos, A. H. I'anun, B. B. Xpswmes; SApoci. roc. yu-T uMm. II. I'. Jlemunosa - Spocnasis:
SApl'y, 2001. - 216 C. P INEKTPOHHAS BEpCHSL:
http://www.lib.uniyar.ac.ru/edocs/iuni/20070709.pdf



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/edocs/iuni/20100706.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20070709.pdf

0) AOMOJIHUTEIbHAS JIUTEepaTypa

1. . IIpuopos A. JI. Meanannas ¢punsTparus: metoa. ykazanus. / A. I1. Ilpuopos, B. B. Xpsies;
Spocn. roc. yu-t um. IL. I'. lemunoBa, Hayu.-metoa. coBet yn-ta - Spocnasis: SApl'Y, 2006. -
54 ¢. :mpun.DnexTponnas Bepeus: http://www.lib.uniyar.ac.ru/edocs/iuni/20060714.pdf

2. IIpuopos A. JI. O6paboTka n300pakeHui TMHEHHBIMU U YCPETHAIOMMUMU (PHIBTPAMHU: METO/I.
ykazanus. / A. II. Ilpuopos, B. B. Xpsmes; SApocin. roc. yH-T um. I1. I'. Jlemumosa, Hayu.-
MeToA. coBeT yH-Ta - Spocnaab: Apl'Y, 2006. - 49 c. :nmpun.DnekTpoHHash BEpCUs:
http://www.lib.uniyar.ac.ru/edocs/iuni/20060713.pdf

B) pecypchbl ceTu «AHTepHeT»:

1. DnexrponHas 6nbaroTeKa yueOHbIX MaTepuanos Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2. adopmarmonnas cuctema «ExnHoe OKHO jgoctyma K 0Opa3oBaTeNbHBIM pPECypcamM»
(http://www.edu.ru (pasgen YueOHO-MeTOAMYCCKAs OHMOIMOTEKA) WIIM IO IPSIMOM CCBLIKE
http://window.edu.ru/library).

9. MaTepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs /ISl OCyLIeCTBJIeHUsI 00pa30BaTeIbHOIO
npouecca no TUCHHILIHHE

MarepuanbHO-TeXHHUECKas 0a3a, He0OXOoAUMast ISl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
nporiecca 1o JUCIHUILTUHE BKIIOYAET B CBOM COCTAB CICIMAIbHBIC ITOMCIICHHS
-y4eOHbIe ayIUTOPHH ISl IPOBEICHUS 3aHATUH JIEKITUOHHOTO THIIA;
- yueOHbIC ayTUTOPHH JJIsl TIPOBEICHHSI Ta0OPATOPHBIX PadoT;
- yT-I€6HI)IC AyaAUTOPUHN JIA MMPOBCACHUA I'PYIIIIOBLIX U HHAWBHUAYAJIbHBIX KOHchII)TaHI/If/'I;
- yueOHbIC ayTUTOPHUHU JJIsl TIPOBEICHHSI TEKYIETO KOHTPOJIS U IIPOMEXYTOYHOMN aTTeCTallNY;
-IIOMCUICHUSA JIA CaMOCTOSITEIILHOU pa6OTI)I;
-IIOMCIICHHS ISl XPAaHCHUsS M TNPO(PHUIAKTHYECKOTO OOCIHYKHBAHHUS TEXHHUYECKUX CPEICTB
00y4eHwusI.
Jis mpoBeneHHs 3aHATHH JICKIIMOHHOTO THIIA TPEAJIArarTcsi HaOOphl JIEMOHCTPALMOHHOTO
000pyI0OBaHUS M Yy4eOHO-HATJISAHBIX IMMOCOOMIA, XpaHSIIMECS Ha DSJICKTPOHHBIX HOCHUTENAX U
o0eCreunBarIIMe TEMATUYCCKHE HIUTFOCTPAIMK, COOTBETCTBYIOIIUE pabdoyeil mporpaMme
JUCHUITIINHBI

[TomemieHust A7 CaMOCTOSITENBHON Pa0OTHI OOYYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOUEHHUS K ceTH «VHTepHeT» M oOecleueHueM JO0CTyma B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpraHU3aIlIH.

Yucno mocaoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu Oosiblie 00 PaBHO CIIHUCOYHOMY
COCTaBY MOTOKa, & B ayAUTOPHH I MPAKTHUECKUX 3aHATHH — CIIUCOYHOMY COCTaBYy TPYIIIIBI
o0ydJaronuxcs.

ABTOD:

JoueHT xadenpsl

U(PPOBBIX TEXHOJIOTUH 1

MAaIIMHHOTO O0y4YeHus, K.T.H. Xpsmes B.B.


http://www.lib.uniyar.ac.ru/edocs/iuni/20060714.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20060713.pdf
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«udppoBasi 00padoTka U300paKeHHin»

DoH/1 OLIEHOYHBIX CPEACTB
JJISl IPOBEACHH TEKYIEro KOHTPOJIsl yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTALUM CTYACHTOB
10 JMCUHUILIHHE

1. TunoBble KOHTPOJIbHBIC 3aJaHUA U UHbIC MaTEPUaAJIbI,
HCIOJBb3yEMbIC B MPOIECCE TEKYLIEI0 KOHTPOJIA YCIIEBA€EMOCTH

IIpumepHbIe BAPUAHTHI TECTOBBIX 3aIaHU I
(nposepra cipopmuposannocmu I[1K-1, unouxamoper UJJ-11K-1.1, HJ/{-11K-1.2)

Kakue u3 crieyronmx CUrHanoB SBISOTCS TH(QPOBBIMU?

a) TexcToBbIe COOOIICHNS, TIOTyYSeHHBIC HAa MOOMIIBHBIN TeJIe(OH.
0) Buzeo, nomy4yeHHOe U3 HHTEPHET-UCTOYHHUKA.

B) Ayauodaiin, 3anmcannsiii Ha CD.

r) PucyHOK, HaprCOBaHHBIN KapaHIallIOM Ha JINCTKE OyMard.

1) PenTreHoBckoe n3o0pakxeHue, COXpaHeHHOE Ha TUICHKY.

Jlomyctum, uto cmaptdon umeet 10 M (1Mn = 10° nukceneit) kamepy. [Ipeamnonaras to,
YTO CKaTHE€ HW300pakeHUsI OTCYTCTBYeT, omnpeaenutb ooveM RGB-uzobpaxenus (24
OuT/TIMKCEINb), 3aMKCHPOBAHHOTO C MCIIOJIb30BaHHEM KaMephl cMapT(hoHa

a) 30 merabair.

6) 10 meraGair.

B) 300 kunmoOaur.

r) HeobxomMo GotbIlie TaHHBIX JIJIs OTBETA Ha BOIpoc!

B xakoM u3 creayromux ciry4aeB UCXO0IHOE N300paxkeHne ObII0 00padoTaHO TBYMEPHBIM

Hcxonnoe nzobpaxeHune




Kakoe u3 cienyronmx n300pakeHuii B JIEKIIMK Ha3bIBAJIOCh MAPKUPOBAHHBIM?

[Ipy wucronp30BaHMM KAaKOTO TMOAXOAa Ui (OPMHUPOBAHUS IBETHBIX LU(MPOBBIX
n300pakeHuii TpedyeTcs onepanus JeMo3aukuHra?

a) luxpouiHblie MPU3MBI.

6) CMeHHbIE CBETO(DUIIBTPHI.

B) KMOII-marpuma Foveon’s X3.

r) Mo3auku puiabTpoB.

Kaxoif n3 kaHaJoOB SIPKOCTH MO3BOJIUT U3BJIEYb U3 UCXOJHOTO M300paKEHHS CIeayroIIast
cTpouka koja?

>> Ch = I(:,:,:);

a) TobKO KpacHBIH.

0) TonbKO 3eTeHBIi.

B) Tonbko cuHUH.

r) U3Bnekyrcs Bce TpHu.

Hanbl Tpu sprkocTHBIX KaHana (R, G, B). Kakoii iBeT umeet 00beKT, MpeACTaBIECHHBIN Ha
n3zobpaxenun? OTBeT HEOOXOAMMO BBIOMPATh U3 BAPHAHTOB: KPACHBIH, 3€JIEHbIH, CHHUH, YKa3aB
B OTBETE HY>KHOE CIIOBO.



JIist Kako# 1eNy M3HavYaIbHO HUCIOIb3yeTcst aroputM Seam Carving?

a) M3Menenue paspemieHus: n300pakeHUs C y9eTOM KOHTEHTa KapTHHKH.
0) O6pe3ka KapTHUHKH.

B) Kiaccuueckast ”HTEpIoNsIus ¥ JeHuMaIusl.

r) CermeHTanus n300pakeHus.

Yemy Oyner paBHO 3HAUY€HHE BBIXOJHOIO OTCYETa, €CIM MacKa YCPEIHSIOLIEro
(apudpmernyeckn) GUIBTPa PACIOIOKEHA TAK, KAK MPEICTABICHO HA PUCYHKE HUKE?

0 ajyogqo XXX XXX
0 o090 0 T EEE X 401606040 X
] S0 90y O 1 X |50)80) 7 Jo0) X
= 1ex ) Lf1}1
0 Q0 490) 0O e e — A 5018080601 X
— 1111
] 0 XL30130)50 40| X
oJoloJofolo x[x|x|x|x|x
B kakom #3 cienyromux cirydaeB CTpoka CUTHaina o0paboTaHa MeAMaHHBIM (QUIIBTPOM?
[ o .. ° 00
o
°® o o o°
00000 000 .. 0000 %o 00
0000 o [®)
0©
Hcxonnas ctpoka n3o00pakeHust a)
o ()
o] o
0® 0®
000000000 o® oeo 0®
00000 0000 o ® o
o
o 0®
0) B)

Kakue u3 crenyrommx IBETOBBIX CHUCTEM IOAPAa3yMEBAIOT pa3/elieHue SPKOCTHOM U
[[BETOBOW COCTABISIONIUX U300paKEHUS?
a) RGB.
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0) YIQ.
B) YUV.
r) YCbCr.

Jlaubl 1Be MaTpUIlhl KBaHTOBaHUS. [Ipy MCIIONB30BaHUU KaKOW U3 MaTpPHIl, KBAHTOBAHHE
ko3 durmenToB OyaeT HanboIee CHIIBHBIM?

| ]
[
L¥¥]
.
L
(=}
oo
=
L]
L]
B |

13 15 15 15 15

| o]
[}
| S*]
=
Lh
-]
o
=
LS
=
R |

13 14 12 12 12

3 023 5 7,9 11 12 7007 13 14 12 12 12 12

4 4 5 7 9 11 12 12 13 13 14 12 12 12 12 12

557 9 11 12 12 12 15 14 12 12 12 12 12 12

6 7 9 11 12 12 12 12 15 12 12 12 12 12 12 12

8 9 11 12 12 12 12 12 15 12 12 12 12 12 12 12

11 11 12 12 12 12 12 12 15 12 12 12 12 12 12 12
a) 0)

IIpumepHbIe 3a1aHUA ISl CAMOCTOSITEILHOM PadoThI

3ananmne Ne 1
QunbTpanys n300paskeHUH

Heas padoThl: MOXYYUTh NPAKTUKY 00pabOTKM HU(POBBIX H300pa)keHUH B cpelne

MATLAB.
Conep:xanue 3a1aHus
1. O6umue cBenenust

1. O3HaKOMUTBHCA ¢ OOIIMMU CBEJIECHUAMH 00pabOTKH MUGPOBBIX U300pAKEHUIN B Cpelie
MATLAB (cM. matepuaisi jiekituu Ne 3).

2. 3arpy3utb uppoBoe N300pAKEHHUE C UCIIOIB30BAaHUEM CIIAYIOMIeH KOMaH/IbI:

A = double (imread ('nyTe nmo damna'))/255;

3. BBITTOTHUTH OCHOBHYIO YacTh 3a/IaHUSI B COOTBETCTBHU C YKa3aHUSMH MPHUBEICHHBIMH

HUXKE.
4. Tlpu BBITIOJIHEHUU 3aJaHUs 3alperiacTcsl MCIOJIb30BaTh TOTOBbIE (yHkiuu Image

Processing Toolbox makera MATLAB.

2. Hanmucanme Matlab-koxa

1. Hamucate  MATLAB-dynkumio my rgb2gray  (coxpaHeHHylo B (aiin
my rgb2gray.m), KOTopas MOXKET OBbITh BbI3BaHA CIEAYIOIIEH KOMaHIO0M:

B = my rgb2gray(A);

11



OyHKIUSA JOJKHA oOecrieunBaTh npeoOpa3oBaHue RGB-u306paxenus,
NpPE/CTaBIISIONIEro Cco0Oi MaTpuily pa3Mepa MXNx3 B TOJIYTOHOBOE H300paKeHHE,
npelcTaBisiioniee coboit MaTpuily pasmepa MxN. s BBINOIHEHHS 3TOH onepanuu MOXKHO
BOCIIOJIb30BaThCS clieAyromiel hopMyIoi:

Spxocts = 0,59 - 3enensrit + 0,3 - Kpacabiii + 0,11 - Cunwii.

[Ipumep pesynbTaTa paboThl MPOrPaMMHOTO KOJia IpHUBeIieH Ha puc. 1.

Puc. 1. a) Ucxonnoe RGB-u3o0paxenue; 0) moiy4eHHOE MOTYTOHOBOE U300paKeHUE

2. Hamucates Matlab-dynkumio my conv2 (coxpaHeHHylo B ¢aitn my conv2.m),
KOTOpasi MOJKET OBbITh BbI3BaHA CIICIYIOIICH KOMaH 01
B = my conv2(A,H);

OyHKIMS M0KHA O00ecreyuBaTh BBITIOJTHEHHWE OMNEPAllMM  CBEPTKH  ITOJYTOHOBOTO
n300pakeHust A ¢ UMITYJIbCHON XapaKTepUCTUKOM (puibTpa H. MaTpuiia B 10KHA UMETh pa3Mep
MaTpHIIBl A, TPAHUYHBINA d(P(EKT YUUTHIBATH C UCIIOIB30BAaHUEM HYJIEBOTO PACHIMPEHHS, TO €CTh
JIOTIONTHATh TPAHMIIBI M300paXeHHUs HYISIMH TpH 00paboTke mmKcenei Ha rpanune. [Ipumep
pe3yabTaTa paboThl IPOrPaMMHOTO KO/1a IPUBEEH Ha puC. 2.
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0)
Puc. 2. a) McxomHoe moyToHOBOE M300pakeHue; 6) oopaboTanHOe n300pakeHne

Hcnonp3oBare rotoBeile MATLAB-yHkimn conv2 u filter?2, BBIIOTHSIONINE
aHAJIOTUYHYIO OIepalyio, 3amnpemaerca. Bel MoxkeTe oCylecTBUTh CpaBHEHHE pabOThI Balllero
Koja ¢ paboToi ATHX (YHKOMIA C IeTpl0 NMPOBEpKH. Peann3oBbIBaTh HYXHO HE KpOCC-
KOppesiluio, a MMeHHO cBepTky! Jlns TtectupoBaHMs (YHKIMH conv2, HMIYJIbCHYIO
XapakTepUCTUKY GuiIbTpa H paspeliaercs 3a1aTh NPOU3BOJIbHO, HAIPUMEDP, KaK B JIEKLIHOHHOM
MaTepuaie.

3. Hamucats  Matlab-dpynxmmo  my medfilt2 (coxpaneHHyro B (aiin
my medfilt2.m), KOTopas MOKET ObITh BbI3BaHA CIIEYIOIEH KOMaH0M:

B = my medfilt2 (A, k);

OyHKIUSA JODKHA 00ecreuuBaTh BBINOJIHEHHE MeIUaHHON (DUiIbTpaluu MOJyTOHOBOTO
M300paKeHust A C UCIOIb30BAaHUEM MACKH MeIWaHHOTO ¢GuiabTpa pasmepa K x K. Marpuma B
JIOJDKHA UMETh pa3Mep MaTpHIbI A, TpaHHYHBIN () ()EKT yIUTHIBATh C UCTIOIH30BAHUEM HYJIEBOTO
pacupeHusi, TO €CTh JOMOJHATh TPAHUIBI U300paXKEeHUs HYISIMHU MpU 00paboTKe MuKcesnel Ha
rpanute. [Ipumep pesymnbrata paboThl MPOrPaMMHOTO KOJIa IIPUBENIEH HA PHC. 3.

) 6)
Puc. 3. a) McxomHoe moryToHOBOE N300paxkeHue; 0) 00paboTaHHOE H300paKEeHUE
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4. Hammcars Matlab-¢pyskmmio my derivative  (coxpaHeHHylo B (ailn
my derivative.m), KoTopas MOXET ObITh BbI3BaHA CIEAYIOLIEH KOMaHIO0M:
[DX,DY] = my derivative (A);

OyHKIUSA N0KHA 00eceynBaTh BBIYMCICHHUE TPOU3BOAHON HUPPOBOIo H300pakeHuUs 110
TOPU30HTANIM — DX M BEpTHUKAIU — DY, HCXOHOTO n300paskeHust A. Matpuiisl DX U DY JOJDKHBI
UMETh pa3Mep MaTpullbl A, IpaHU4YHbIA 3(P(EKT yuUTHIBATH C MCIIOJB30BAaHHEM HYJIEBOTO
pacumpeHusi, TO €CTh JOMOJHATh TPAHUIBI H300paXKEHUS HYJIAMU MPU 00paboTKe MUKcesnel Ha
rpanune. Ilpu BBIOJHEHMH AAHHOTO 3aJaHUs MCIOJIB3YHTE HANMCAaHHYIO BaMH (DYHKIUIO
my conv2. B xadecTBe omeparopa IPOM3BOJHONM PEKOMEHIYETCS HCIOJIL30BaTh OIEPATOP
Cob6emns. [Tpumep pesynbrara paboThl IPOrpaMMHOTO KOJIa TIPUBE/ICH Ha puC. 4.

6) B)
Puc. 4. a) cxoaHoe nosyToHoBOe n3o0paxxkeHue; 0) oopaboraHHOE N300paXkeHUEe — MPOU3BOAHAS
110 TOPU30HTAIN; B) 00paboTaHHOE M300paKEHNE — MPOU3BOIHAS 110 BEPTHKAIN

5. Co3parts (haitn cueHapuii main (coxpaneHHBIN B (pair main . m), IEMOHCTPUPYIOIIUI
paboty Bamux (GYHKIHIA AT OJJHOTO M3 MPEATIaraeMbIX TECTOBBIX H300paKeHUH.

3aganue Ne 2
Hudposas xpomarorpadus n300pakeHud pOCCUNCKON UMITEPUH, TOTYIEHHBIX
C.M. IlpoxynunsiM-I" opckum

Leas paboThl: MOXYYUTH TPAKTUKY 0OpabOTKH HUGPOBBIX H300pa)keHUH B cpelne
MATLAB.

Conep:xanue 3a1aHus
1. Ooume cBegeHus

Cepreii Muxaiiiosuu Ipoxymun-T'opckmii (1863 — 1944) — portorpad, XuMuk (yIeHUK
Mengeneesa JI. 1.), usoOperarens, wu3garenb, Iegaror u OOIIECTBEHHBIH JEATENb, WIEH
HNmmnepartopckoro Pycckoro reorpapuueckoro u Ummeparopckoro Pycckoro texnuueckoro
oduecTB. BHEC 3HaunMTenpHBIN BKIAM B pa3Butue (ororpadmm m xunemarorpaduu. [Tuonep
1BeTHOH oTtorpaduu B Poccun, coznatens «Komtekuuu nocronpumeuarensHocteit Poccuiickoit
Nmnepuny.

ITpokynuH-I"opckuii HCHONB30BaT paHHUE TEXHOJIOTHH CO3/1aHUS LIBETHBIX N300paKEHUH,
KOTOpBIE TO3BOJSUIM CPOPMHUPOBATH TPU H300paKEHUST CHUMAEMOW CTAaTUYECKOM CIIEHbI Ha
CTEKJIIHHYIO IJTACTUHKY C UCIIOJIb30BaHUEM TpeX (KPacHOT0, 3€JIEHOTO U CHHETO0) CBETO(UIIBTPOB.
B naugane 20 Beka OTCYTCTBOBAJIM BO3MOXHOCTH IT€4YaTaTh MO 100HbBIe (oTOrpaduu, MO3TOMY HX
IIPOCMOTP OCYILLECTBIISUICA C UCIIOJIB30BAHMEM CIENMAIbHOrO mpoekropa. B 1918 r. Ilpokyaun-
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lopckuit ummurpupoBan u3 Poccum, a ero CTEKISIHHbIE HETATUBBI BIIOCICICTBUU ObLIN
MepeBe3eHBI 3a rpaHuIly u npuodperensl budmmorekoit Konrpecca CIILIA B 1948 1. B Hacrosmee
BpeMs Oonu(pPOBaHHYIO Bepcuro Kosuieknwu [IpokynuHa-I'opckoro MOXHO HaWTH Ha caiite
bubmmorekoit Konrpecca CIHA (http://www.loc.gov/exhibits/empire/gorskii.html).

Ilenpto maHHON pabOTHI SBISETCS TIOCTOPEHHUE AalTOPUTMAa aBTOMATHYECKOTO
(dhopMHUpPOBaHUS IIBETHBIX N300pKEHUH (C MUHUMAIHbHBIM KOJIMYE€CTBOM BU3YaIbHBIX apTe()aKTOB
HACKOJILKO 3TO BO3MOXKHO) U3 oIu(poBaHHbBIX H300paxeHui ITpokyauna-I'opckoro.

Jlisa perieHusi AaHHOM 3ajaud HEOOXOJMMO U3BIIEUb, M3 MPHUBOJUMBIX JUIS aHalW3a
U300paxeHu, U300paKeHUE Il KPACHOTO, 3€JICHOTO M CHHETO KaHAJIOB, Pa3MECTUTh UX JPYT
HaJ JPYyroMm, BBIPOBHATH W chopmupoBaTh eawHoe LBeTHOe RGB-m3o0paxkenue. IIpumep
oI00HOTO pojia H300paKeHUs, a TAKXKE MoJTydeHHast Ha ocHOBe ero RGB-Bepcusi, npencraBneHsl
Ha puc. 1.

Puc. 1. [Ipumep n3o6pakeHus MoAaBaeMoOro Ha BX0Jl PEaIn3yeMOoro ajilropurMa (CieBa)
U pe3ynbTaT 00paboTkH (CrpaBa)
OOparuTe BHUMaHUE, YTO MOPSAJIOK N300paskeHH B dailax cBepxy BHU3 (CM., Hallpumep,
puc. 1 cinesa) sBisiercst BGR, a ne RGB! HekoTopslilt HauanbHBIN KO MPUBEIEH HUXKE.

% BarpyxaeM BxomHOe musobpaxeHue
fullim = double (imread('00153.jpg"));

% BrelumcisieM BHICOTY msBobpaxeHus anss R, G u B

% xaHanoB (1/3 oT BHCOTa MCXORHOT'O MBO6pPaXeHMUsT
% fullim)

height = floor(size(fullim,1)/3);

PasgensieM mcxomHoe msobpaxenme fullim ma Tpm

no omgHoMy mnnsi R, G m B kxaHaJIOB
fullim(l:height, :);

= fullim(height+l:height*2, :);

= fullim(height*2+1:height*3,:);

T Q) W e oe

o°

Spgecr pmoirkHa OHTE BH3BaHA HaNMCaHHAsI BaMu
byukuMM, yCIOBHO HasBBaHHas align, koTopas
% IIOBBOJIIET COBMECTUTE MB06paxeHmst nmo R, G m B

o°
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% kaHanaM. BeposiTHO, nOns peanmsauum OyHkKUMM align $ Bam
6ynyT NOJIeSHH CllefyKilMe BCTpoOeHHEe Matlab-

% dyExumm: circshift, sum, imresize, normxcorr2

alignG = align(G,B);

alignR = align(R,B);

% 3meckr no chopMMPOBaHHEIM Ha 3Tale COBMEUeHUS

% msobpaxeHMsIM Heo6xoImMMO CcOOpMMPOBATE TPEXMEPHEIM % MaCCHUB
OaHHHX (uMcnonbsynTe GyHKUMIO cat),

% oTob6pasuTEk ero Ha S3KpaH (MCHOJIbB3yNTe GYHKIINMIO

% imshow) m coxpauuTes ero B damn (McHnonbsynre

$ byHkuMi0 imwrite)

colorim = uint8(cut(3,alignR,alignG,B))

figure; imshow(colorim)

imwrite (colorim, 'imname.png') ;

2. Hanucanue MATLAB-koaa

HamnucanHplli IporpaMMHBIA KOJ JOJDKEH OCYIIECTBIATH pa3zciICHHE OIU(GPOBAHHOTO
BXx0oJIHOTO n300pakenus [IpokynuHa-I'opckoro Ha Tpu paBHBIE MO pa3Mepy YacTH JJIsl KPAaCHOTO,
3€JICHOIO0 M CHHETO KaHAJIOB, a TAK)KE€ OCYIIECTBIATH COBMELICHUE JIBYX KaHAJIOB U3 TPEX, IO
OTHONICHUIO K TPEThEMY, C IIeJIbI0 BhIPABHUBAHUS M300pakeHUN B Tpex KaHamax. [[is pemeHus
3TOH 3a7a4l HEOOXOJMMO MOMPOOOBATh Pa3HbIE MOPSIKU COTJIACOBAHUS KaHAJIOB M BBIICHUTS,
KaKoW U3 HUX paboTaeT JIyyIlle BCEro.

CaMbIM TIpOCTBIM CHOCOOOM pEIIeHHs 3a7auyd COIJIACOBAHMSI KAHAJIOB SIBISETCS
HaIlMCaHHUE aJITOPUTMA, MO3BOJISIFOLIETO C UCIOJIb30BAHUEM OIPEACIICHHON METPUKU CPABHUTH
CMEIIEHHBIE JPYT OTHOCUTENIBHO Jpyra KOIUU H300pakeHui 1Byx kaHaioB. U 3ateM, BEIOpaB 1o
OTpeIeICHHON METpPHKE M3 MHOXKECTBAa CMEIICHWM Hauilydlllee, COBMECTUTh H300paKeHUS
KaHAJIOB MeXIy co0oii. [Ipu 3TOM ¢ 1e/Ibl0 SKOHOMHUH BBIYHCIUTEIBHBIX ONepaluii He HYXKHO
nepeOuparb BCEBO3MOXKHBIE CMEIIEHUS M300paKEHUM, a OrpaHUYUTHCA JUIIb TOJBKO
OKPECTHOCTHIO BO3MOXKHBIX CMEIIEHUH cKaxeM oT -15 o 15 nukceneil (BieBo, BIpaBoO U BBEPX,
BHU3).

Cy1iecTByeT MHOXECTBO BO3MOXXHBIX METPHUK, C HCIOJB30BaHUEM KOTOPBIX MOXKHO
COTIOCTaBUTh Ha CXOJACTBO JiBa M300paxenus. OqHON U3 Hanbosiee MPOCTHIX, MPUMEHUTENBHO K
JIAaHHOM 3anaue, siBisgeTcss cymma kBajapaToB pasHocteil (CKP) nnreHcuBHOCTEM mukcened B
JIBYX pas3inyHbIX KaHanax. PeammzoBare CKP B Matlab MoxHO ¢ mcmosb3oBaHHeM cieayrolei
KOMaH/Ibl:

SSD = sum(sum( (imagel-image?2) ."2));

Heo0OxouMo OTMETHTH, YTO COIOCTaBIsiEMblEe H300pa’KEHUS HE HWMEIOT OJIMHAKOBYIO
SPKOCTh COOTBETCTBYIOIIUX MUKCENEH CIIEHbI, TaK KaK HECYT MH(POPMALMIO O pa3HbIX KaHajax
(KpacHOM, 3€JIEHOM W CHMHEM) MOJIHOLBETHOrO M300paxeHus. [loaromy ans pemieHus: 1aHHOM
npo0IeMy MOXHO UCIOJIb30BaTh METPUKY HOPMAJIU30BaHHON KPOCC-KOPPESLINH, Pealln3yeMyto
B MATLAB c wucnons3oBanueM (yHKUMH normxcorr2. Jpyrum BO3MOXHBIM M Ooiee
3¢ (PeKTUBHBIM pELICHUEM SBIISETCS BBINOJIHEHHE IEPBOHAYAIBHON MNpeaoOpadoTKu Tpex
KaHAJIbHBIX M300paXeHUH (U1 KPacHOro, 3€JEHOT0 W CHHEr0 KaHAJOB) C MCIOJIb30BaHHEM
BcTpoeHHOW ¢yHkimu maketa MATLAB edge. JlanHas ¢GyHKOHMS TO3BOJSET, HAMpUMED,
C UCTOJIb30BaHUEM JieTeKTopa KoHHU BBIIETUTH TPaHUIIBI Ha KaHATBHBIX N300pakeHusx. [Ipumep
MO00HOTO BBIJICTICHUS TPAHUII JAJI KaHAJIBHBIX U300pakeHHH (17151 KpaCHOTO, 3€JICHOTO U CHHETO
KaHaJIOB), MPHUBEICHHBIX Ha puc. 1 (cnmeBa), mpeacTasieH Ha puc. 2. Jluctunr pyHkiuu edge,
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UCTIOJIb3YEeMOH ISl TIOTY4eHUs! H300paXeHU! Ha pHC. 2 MOKET UMETh, HAaIPUMED, CIEAYIOMINN
BU/I:

BW

edge (I, 'canny');

a) 711 KpacCHOTO KaHaya 0) 1U1st 3€J€HOT0 KaHaja B) JUIsl CHHETO KaHasia
Puc. 2. IIpumep BbIJeNICHUS IPAHUI] HA KAHAIBHBIX U300paXeHUIX C UCIOIb30BAaHUEM
nerekropa Kanau

[Tocne BbAENEHUS IPaHUL] MOXKHO MTONBITAThCS, HapuMmep, ¢ ucrosb3zoBanrueM CKP HaiiTu
CMEILEHHSI OJJTHOIO KaHAIbHOTO N300pa’keHHsI OTHOCUTENIBHO JPYrOro, UCIOb3ysl N300pakeHus
IpaHul] KaHAJIbHBIX U300paXEHU, TOJIyY€HHBIX C UCIIOIb30BaHUEM (pyHKIUU edge.

HtoroBeiM pe3ynpTaToOM Bamieil paboThl AOMKEH ObITh ailn cueHapuid main
(coxpaHeHHbIH B (Qail main.m), JEMOHCTPUPYIOIIMIA pabOTy Ballero ajaropuTMa, a TaKkKe
JIOTIOJTHUTENIFHO HanMCaHHble BamMHu (PyHKIUHM (Hanpumep, align), BbI3bIBaeMble U3 (aiina
CLIEHAapUs U NO3BOJIAIOLIUE PELIMTD ITOCTABJICHHYIO 3a7a4y.

2. Cniucok BONIPOCOB M (MJIM) 3a1aHMIl 1JIS MPOBedeHHs] IPOMEKYTOYHON aTTeCTAllUH
Crnucok BOMpOCOB K 3K3aMEHY:

Yro takoe nugpoBas 00padboTKa U300paxeHnit?

dopmMupoBaHUE NU300pAKECHHI.

[Tudposoe nzo0paxkeHune (IMCKpETU3aLus U KBAHTOBAHHUE).

YenoBeueckoe BHU3yalbHOE BocIpusTHE. lIBeTHbIE HM300pa)keHWsT W BOCHPHUATHE IIBETa

4eJIOBEKOM.

5. Ilpumepsr 3amau, paccMaTpuBaeMblXx B oOsiactu 1UpoBON 00pabOTKM H300pakeHUi
(u3MeHeHHe pa3Mepa H300paKeHMs, MHTepnoisAnus madioHoB baiiepa, nedopmanus
n300pakeHus, QuIbTpalus HW300paKEeHUN B MPOCTPAHCTBEHHON M YAaCTOTHOM 00JIACTSX,
OLIEHKAa Ka4yecTBa, CxKaTue U300paxeHuit).

6. [udpoBas o0OpaboTka w300pakeHWH I  pEIICHHWS 3a7ad  CPEJHEYPOBHEBOTO
Y BBICOKOYPOBHEBOT'O 3PEHUSI.

7. Yto Takoe BeIUUCIUTENbHAS oTorpadus?

8. Mogens popmMHupoBaHUs H300pAKEHHUS.

9. Tumbl n300pakeHui.

10. Kamepa-obckypa.

11. Aneprypa, 1uH3a, (GOKyCHpPOBKa, TITyOMHA pe3KocTH, TpaHchokaus (Z00m), mosie 3peHusl.

12. Hudposas kamepa (II3C u KMOII-matpuisl). L{BeTHBIe Kamephl (AUXPOUIHBIE TPU3MBI,
MO3auKu (PUIBTPOB, CMEHHBIE CBETOMIBTPHI U X3).

13. TIpo6Gsiemsl popmupoBaHus HUPPOBBIX U300paAKEHUH.

14. YenmoBeueckwii ria3 u Kamepa.

15. Seam Carving Algorithm — airopuT™ «KOHTYPHOTO BBIpE3aHHS IO IIBYY.

16. OOpaboTKa N300paKeHHUH. YTydIlIeHne U BOCCTAHOBJICHUE N300paKCHHIA.

PoNbE
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17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

38.

39.
40.
41.
42.

[{udpoBoe nzobpakeHne Kak QyHKIIHS.
[Touemy n300pakeHNUE MOKET MOTYIUTHCS TII0XO0?

ToHoBOE pacnpe/esieHre 1 rpalalliOHHbIC TIPEOOPa30BaHHUS.

OunbTpanys n300paKeHUH.
Buapel mrymos.

Macka u Beca. Kpocc-koppernsiust (B3auMHasi KOPPEJSIKs) U CBEPTKa.
Henuneitnas ¢punprpanus (Meauanuelid GuibTp, OunarepaibHast GUIbTpaLys, HETOKAIbHBIC

CpEIHHE).

Jleranu peanuszanuu KpOCC-KOPPENSALUU U CBEPTKH.
IIpeobpazoBanne Dypoe.

basucubie pynkuuu npeodpazoBanus Dypoe.

Huckpernoe npeobpazoBanue Oypbe u ero odpaiieHue.

HNudopmatuBHOCTH (a3l U AMIUTUTY/IBL.

Teopema o cBepTke U PUIBTpaLIU B YACTOTHOW 00JIaCTH.

Kak u3MepuTh mMoX0KecTh ABYX H300paskeHUi?
Metpuku 01130CTH.

CyObeKTHBHBIE KPUTEPUH OLIEHKH KauyecTBa.
OOBeKTUBHBIC KPUTEPUU OLIEHKU KauecTBa.

CpennexBaaparuueckas omunoka (CKO) u nukoBoe oTHomeHue curiana k mymy (ITOCIL).

Hocrouncta u Hegoctatkun CKO u ITOCIIIL.

Yuausepcanbubiii uanekc kauecta (YUK) u koapdunuent crpykrypuaoro nogoous (KCIT).

L[BeTHBIE N300paKEHUSI.

Uro Takoe user? J[ucnepcus cera. lllkanma snekTpoMarHUTHBIX BOJH. Bocnpusitue

OCBCIICHHBIX 00BEKTOB.

UyBCTBUTEIBHOCTh (POTOPEIENITOPHBIX KJIETOK YEJIOBEYECKOTrO IiIa3a. TpHuxpomMaThdeckas

TEOpHsL.
[TepBbie IBETHBIE H300paXKECHUS U IIBETHBIC KAMEPHI.

IT10THOCTE MajIoyeK ¥ KOJI0OYEK Ha CETYATKE Ii1a3a YeJIOBEKA.
L{setoBsie cucremsl (RGB, CMY, CMYK, YIQ, YUV).
YenoBeueckoe BocHpUATHE (IMOCTOSHCTBO OCBEIICHHOCTH, XpOMAaTHYECKas aJanTallus,

Oamanc 6esoro).

43. Ilpumepbl 3amay, CBS3aHHBIX C OOpaOOTKOW ILBETHBIX H300pakeHUH (TpajalliOHHbIE
npeoOpa3oBaHus, TMHEHHAS M HEIMHEHAsT (PHITBTPAIHs, IeTEKTHPOBAHNE JIUII, CETMEHTAIHSI
meronoM K-cpeanux). IlocTpoeHue mpocTediiero anroputMa CxKaTus — LIBETHBIX

n300paxxeHnit Ha ocHOBe MeToJa K-cpenHux.

44, Anroputmsl cxartus 6€3 MoTepb.
45. Koauposanwue amun cepuii (RLE — Run Length Encoding).
46. T'pymnmosoe koxuposanue (LZW — Lempel, Ziv, Welch).
47. Komuposanue Xahdmana.
48. Apudmernueckoe KOAUPOBAHUE.
49. ANTOpUTMBI CXKATHUS C TIOTEPSMH.
50. MuckpetHoe kocuHycHOe npeodpasoBanue. Ctanaapt JPEG. Anropurm Motion JPEG.
Kputepun onieHMBaHNs 0TBETOB HA BONPOCHI OMJIeTa
. Breicokui
. IIponBunyTHIN
. IToporoBelii ypoBeHb YPOBEHb
Kpurepuii YPOBEHb
(Ha «YAOBJIETBOPHUTEIHLHO») (Ha
(Ha «XOopo110Y»)
«OTJMYHO»)
CoorBercTBue | XOTs ObI YaCTHYHOE (He [Tonnoe [Tomuoe
oTBeTa omHocsueecs K 60npocy He
BOIPOCY noonexcum nposepke)
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Hanunumne NmeroTcs oTenpHbIe NPUMEPHI Muoro npumepoB | Ectb
NpUMEpPoOB MPaKTUYECKH KO
BCEM
YTBEPKJICHUSIM
Conep:xkanue [TonsATHIiHBIE BONPOCHI U3JI0KEHBI ¢ | OTBET o4TH NcuepnbiBaron
0oTBeTAa KJIACCU(UKALUSIMU, TIPOOJIEMHBIC C MOJIHBIN, 0e3 U TTOJIHBIN
MIOCTaHOBKOM MpoOIeMBbl U omunooK, He OTBET
W3JI0KEHUEM PAa3IUYHBIX TOUEK XBaTaeT
3penus. imeroTcs omuOKku uim OTJICbHBIX
POOEITHI. AJIEMEHTOB H
TOHKOCTEN
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«udposas od0padoTka U300paKeHUin»

MCTOIII/I‘leCKI/Ie YKazaHudd 1Jisl CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINMHBI

OnHo¥t 13 OCHOBHBIX ()OPM yCBOEHHsI yueOHOro mMarepuaia no aucrumuinae «L{udposas
00paboTka M300paKEHUI» SBISIETCS CaMOCTOATEIbHAA paboTa CTYACHTA, IPUYEM B I0CTaTOYHO
oonbmoM oObeMme. [lo BceM TemMaM MpenycMOTpPEHBI 3alaHUs CaMOCTOSTEIBHON padOThI, Ha
KOTOPBIX MPOUCXOAMT 3aKPEIUICHWE M3YYEHHOrO Marepuana M oTpaboTKa HAaBBIKOB aHAIW3a U
CHHTE3a CHUCTeM MU POBOH 00pabOTKH N300PaKEHHH.

OcBouTts Bompocs! aucurinHbl «L{upposas 06padboTka H300paKeHUH» CaMOCTOATEIBHO
CTYACHTY JOCTaTOYHO CJIOXHO. IlocemeHne BceX MNPEAYCMOTPEHHBIX JICKIIMOHHBIX U
NPAaKTUYECKUX 3aHATHH SBISIETCS COBEPILIEHHO HEOOXOAMMBIM. be3 yIMOpHBIX M peryispHbBIX
CaMOCTOSITEIILHBIX 3aHITUH B TCUYCHUE CEMECTPa CIaTh 3aUeT MPAKTHYECKU HEBO3MOIKHO.

YyeoHo-MeToauuecKoe odoecrneuecHmue
CaMOCTOSITE/IbHOI PadoThI CTYIEHTOB 10 TUCIUIJIMHE

a) [lna camMocToATEeJbHOH PadoThl PEKOMEHAYETCSl HCIIONb30BaTh Y4eOHYIO JIUTEPATYpY,
yKa3aHHYIO B pazzaerne Ne 7 maHHoi pabodeld mporpaMMBl.

0) Uudopmanmonnas cucrema «EanHoe oKHO JocTynma K o0pa3oBaTebHBIM pecypcamy
(http://window.edu.ru/library).

Henpto  co3manust  uHpOpMAMOHHOM  cucteMbl  «EnuHoe  OKHO — JocTyma
K oOpazoBarenbHbIM pecypcam» (UC «EamHoe okHO») sBIsieTcs oOecreueHne CBOOOTHOTO
JOCTyNa K MHTErpajbHOMY KaTajory oOpa3oBareiabHbIX VHTEpHET-PecypcoB U K ANEKTPOHHOU
Ooubmmoreke y4eOHO-METOAMUYECKUX MaTepuajoB sl o0mero #u  mpogeCCHOHATBLHOTO
o0OpasoBaHwUs.

Nudopmannonnas cucrema «EanHoe OKHO mqocTyma K 00pa3oBaTeNIbHBIM pPecypcam»
co3mana no 3aka3zy denepanpbHoro areHTcTBa mo obOpazoBanuio B 2005-2008 rr. T'omoBHOM
paszpaborunk mpoekra — DemepambHOE TOCYIApCTBEHHOE aBTOHOMHOE  yUpEXKIEHHE
['ocynapCTBeHHBIH Hay4YHO-HCCIEI0BATENbCKUM WHCTUTYT WH(GOPMALMOHHBIX TEXHOJOTHH
u tenekommynukarmii (PIAY THUU UTT «Mupopmukay) www.informika.ru.

UC «EquHoe OKHO» OO0bequHseT B €AWHOe MH(OPMAIMOHHOE MPOCTPAHCTBO
AIIEKTPOHHBIE PECYPCHI CBOOOIHOTO JTOCTYIIA JIJIsl BCEX YpOBHeEH oOpa3oBanus B Poccum.

20


http://window.edu.ru/library
http://www.informika.ru/

