3agaane 1 1o xkypcy «baiiecoBcKkmii BBIOOP MoOeseii»

O6mas nadopmaus
e Bpewms ciuaun 3aganust: 18e masi, 23:59 mo Mockse;

e MakcumasibHas 6a30Bag oleHKa 3a 3ajanue 150 6ajioB, Tak UYTO NIPHU YKEJAHUU MOXKHO
BBITIOJTHATH HE BCE;

e Ornenka aBTopa HanIydIneil paboTel yiaBanbaercs (¢ yaerom 6asios ceepx 150), Ho He Gostee,
geM 10 350 6asIoB;

e Bompocs! u 3a1anme mpuaIMaioTcs 1o moure: aduenkol@gmail.com u iakovlev.kd@phystech.edu;
e Tema mmcpbMa: BOIPOC 110 3aJIaHUI0 # 1 mim pernienue 3ajannsd #1;

e Orno3/1an1e Ha HEJIE/TIO CHIZKACT OICHKY B 2 pasa, onozjanue Ha dac xa 0.5 = 0.41%;

e PaboTbl OI103/1aBIINX HE YIaCTBYIOT B KOHKYpCE Ha JIYUIIYIO PaboTy;

® SaﬂaHI/Ie HE IIpUHUMAaECTCA IIOCJIE €10 pa36opa n / IIU TIOCJIe OObABICHAA 00 STOM.

Bamada (mocrpoeHume KoJmaxka). Paccmorpum 3ajiady mocrpoenns kKostaxka u3 K doro-
rpaduit yi, ..., yx € AM*N e A ecrb MuoxkecTBO 3HaUeHuil uKceseit (nanpumep, sektop RGB
MHTeHCUBHOCTE ). 3ajiaua 1ocTpoeHus KoJllazKa cOCTOUT B roucke Marpuipsl x € [K]M*N | koro-
past JIJIst KayKJIOr0 MUKCE/Isl YKa3bIBaeT, U3 KAKOIO N300paykKeHus €ro CJIeJIyeT B3dTh (CM. MPUMEPBI
U3 JIeKIun 8).

a) Craenarb HeckobKo (> 2) dororpaduit ogunakoBoro pasmepa M x N jyisi mocTpoeHust
koJitazka (10 Gasios);

6) Pacemorpers 3aja4y mocrpoenns Kojuiazka n3 K = 2 nzobpazkenuii ¢ mapHocernapabesbHoi
sueprueit £(x) = b+ 3, 0;(x:) + 3 ;e 0ij(2i, ;). Boibpars cucremy cocescrsa € u B ynap-
HBIX U IIAPHBIX HOTeHnnaos §;, 6;; (8 6awos). Ouncars, Kak BeIOpAHHbIE IIOTEHIIUATIBI OTPAXKAIOT
1eJIb IOCTPOUTD MPABJIONOI00HBII JIJIs desioBedecKoro riada Koax (7 6amios). Kak Beibparnb
noreHnuasbl 0;(x;), 9T00bl yKa3aTh, YTO HEKOTOPBIE YaCTH KOJUIAZKA CTOUT OPATh U3 OIpEJIe/IeH-
Horo m3o6pazkenusi? (5 6amios) Kak dynkius sueprun F(X) cBsi3aHa ¢ BEDOATHOCTHIO TTOSIBIICHUS
koJutazka p(x)? (5 6asia)

B) Kakumu cBoiictBaMu 06/1a/1a10T BeIOpAHHbBIE OTEHIUAJIBI, SBJISIIOTCS JIHL OHU CyOMOJLYJISIp-
ubiMu? Ecmm yemoBue cyOMOJIy/IsIPHOCTH HEBBITIOJIHEHO, MOAUMUIMPYHATE HOTEHIUAbBI JJIsi €ro
BoinosHenns. (10 6asios)

r) PeammszoBars anroputm Ha ocHoBe paspesos rpados (GraphCut) st moncka nanbosee
BeposATHOI KoHduryparun X* B rpaduaeckoil Mo/, 3aaHHOil BRIOpaHHOi sHeprueii F(x)

x* = argmin F(x) = arg minz 0;(x;) + Z 0;;(x;, ;) (35 6amwnos).
* 5 (i, j)ee
[IpuBecTn u onucarTh MOJYyUEHHBINH KOJLIAXK, MOMUIUPOBATDH TOTEHIIUAJIBI /IS [TOJIydenus OoJiee
paBIonoJ06Horo Kosutazxka (10 6asuios);

1) Pacemorpers 3aady moctpoenusi Koytaxka ¢ K > 5 uzobpakenusmu. Beibparsh napHbie
IIOTEHIINAJIBL JIJIs TIOCTPOEHUS PEATICTUIHOrO KoJLTaxka 0, (x;, %), I KOTOPBIX OHOBPEMEHHO
BbIIOIHEHO 0;; (v, @) = 0V v m HepasencrBo Tpeyrosmbruka 0;;(5, o) + 0;;(«, v) > 0;;(5, v) (10
6asIoB).

e) PeasmmzoBars ajropurm o — pacmupenust Jjisi IPUOJINKEHHOTO TIOMCKa HanboJiee BEpOsiTHOMN
koHdwurypanun x* B rpaduaeckoil Mojiesu, 3a1aHHoi BIOpaHHOI sHepruei F(X)

x" = arg min F(x) = arg min Z 0;(z;) + Z 0;;(z;, =;) (35 6awos).

(i, j)€e



MozkHO JT1 OBLIO HCIIOTB30BATE AJITOPUTM (-PACIIIIPEHNsT JIJIT TAPHBIX TOTEHIINAJIOB, JIJIsT KOTOPBIX
BBIIOIHEHO 6, (v, a) = 0V @, HO He BBIIOJIHEHO HEPABEHCTBO TpeyrosbHuKa! (5 6aJ1ios)

k) TlorpoboBaTh MOCTPOUTDH KOJIAXK U3 HECKOJIbKIX HAGOPOB n300pazKeHuii, npobyst Moudu-
[IUPOBATH TOTEHITUAJIBI JIJIsI YTy IIIeHUsT KoJiiaxka. [IpuBectn onucanue monbITOK, TPOMEXKYTOTHBIE
PEe3YIBTATHI U JIYUIIHI Oy IUBIMTUNACT KOJLTaXK. ABTOD JIyHIITero KoJiazKa Moy IUT JOTTOTHUTE Tb-
Hble Gasuibl (25 6asioB);

3) Cdhopmymmposarh 3a/ady cerMeHTanun n300pakenuii (Hampumep, Ha 00beKT u GoH) B Be-
positHocToM cmbicsie (5 6asios). [lompoboBarh peasn3oBaHHbBIE AJTOPUTMBI JIJISI PEIIEHUs ITOM
3aJ1a9 Ha OTKPBITHIX Habopax jaHubiX (20 6asuioB), HApUMED:

e Cermenranus: https://archive.ics.uci.edu/ml/datasets/image+segmentation ;
e Boccranosienne crepeo: https://vision.middlebury.edu/stereo/data/.

u) IIpoBesure onenky kKadecTBa paboThl AJIFOPUTMA BBIBOJIA C BHIOPAHHBIMU MTOTEHIIHATIAM(H
6astoB). Momudunupyiite moTeHIAbI, HCIOIb30BAHHbIE TIPU TOCTPOCHUH KOJLIAZKA, ITOOBI JIyd-
1€ COOTBETCTBOBATDH 3a/lade CerMeHTAIui | BOCCTAHOBJIEHUS CTEPeO M300parkKeHus U IIPOBEPhbTe
KadecTBO paboTsl anropurma (20 6asuios).

k) CpaBHHTE JOCTUIHYTOE KAYECTBO PAOOTHI C OJHUM U3 OEHUMAPKOB JJisi COOTBETCTBYIOIIEH
3a1a4u 110 BeIOopy (10 6asutos). Yo 1m03B0JIsieT BLIODAHHBIM BAMU IIOTEHITUAJIAM ¥ BEPOSITHOCTHOM
Moziesin / GeHUIMapKy paboTarh Jiydiie Ha paccMoTpeHHoil Bbibopke? (10 6aiion)


https://archive.ics.uci.edu/ml/datasets/image+segmentation
https://vision.middlebury.edu/stereo/data/

