cnpasneHne =
Pa3INYni

ﬁ pe3koctu B 3D-BUaeo

AnekcaHap benoyc

Video Group
CS MSU Graphics & Media Lab



= BBegeHue

= HacToOTHaa pPeKOHCTPYKUUS

= [IPOCTpaHCTBEHHAA PEKOHCTPYKLUNS
= Pa3mbiTne 6onee pe3koro pakypca
= 3aK/1l0YeHme

CS MSU Graphics & Media Lab (Video Group) 2
www.compression.ru/video/


http://www.compression.ru/video/

BBeaeHue
[TOCTaHOBKaA 3a4Q4u

TpebyeTcs yCTpaHUTb pa3nNnyns pe3KoCTu
MeXay pakypcamMu, ornucbiBaemMble ABYMS
CllydadaMi.
= [NobanbHoOe (HECMHXPOHM3UPOBAHHbIE KaMepbl)
= JlokanbHoe (reoMeTpus CLeHbl)

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/



http://www.compression.ru/video/

BBeaeHune
[lpnMep rnobanbHoro HecootTeeTCcTBUA (1)

GRAPHICS & MEDIA LAB

VIDEO GROUP

& .5
£ 7
= W

JleBbIn paKypc
CS MSU Graphics & Media Lab (Video Group) 4
www.compression.ru/video/ http://albums.phanfare.com/isolated/Mc8yEhS2/1/4354620


http://www.compression.ru/video/

BBeaeHune
[IpnMep rnobanbHOro HecooTBeTCTBUSA (2)

GRAPHICS & MEDIA LAB

VIDEO GROUP

MpaBbii paKypc
CS MSU Graphics & Media Lab (Video Group) 5
www.compression.ru/video/ http://albums.phanfare.com/isolated/Mc8yEhS2/1/4354620


http://www.compression.ru/video/

BeeneHue
[IpnMep rnobanbHOro HecooTBeTCTBUSA (3)

GRAPHICS & MEDIA LAB

VIDEO GROUP

CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 6
www.compression.ru/video/ http://albums.phanfare.com/isolated/Mc8yEhS2/1/4354620


http://www.compression.ru/video/

BBeaeHue
Ontnyeckas cuncrema (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

AaTunK
doKanbHaa NA0CKOCTb IMH3a  p306pakeHus
|
|
Anametp
C Kpyra
oBreKT | pa3MbITUA
|
—d, o>
< d dhoKycHoe
paccTofHue

Mopaenb TOHKOU NnH3bl. ChokycnpoBaHHOE
N pacOKyCMpOBaHHOE U306paXkeHus

S. Zhuo and T. Sim, “Defocus Map Estimation from a Single
CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 7

www.compression.ru/video/ pp. 1852-1858, 2011


http://www.compression.ru/video/

BBeaeHue
OnTuyeckas cucrema (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

s —yoay "
o ---N = 4 puncno anabparmsl
= 0.8 == N =8 —
= df — paccToaHne A0 GokKanbHOM NAOCKOCTU
Q
O 0.6f
S fo’
E 0.4+ d N(d; —fﬂ)ﬂ_
2 -
S L
= 0.21 ’ BN
0 = -
s | T eaamme
S L - -
O.u-"--‘ I I
~ 2000 2500 3000 3500

paccTtoaHue a0 obbekTa d (Mm)
S. Zhuo and T. Sim, “Defocus Map Estimation from a Single

CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 8
www.compression.ru/video/ pp. 1852-1858, 2011


http://www.compression.ru/video/

BBeaeHue
OnTnyeckas cuctema (3)

[lake 3HaHUS rnybuHbl U PpacCTOAHUS
N0 PoKanbHOW NSIOCKOCTN HEAOCTATOYHO
0151 OLEHKU pPa3MbITUS

CS MSU Graphics & Media Lab (Video Group) 9
www.compression.ru/video/


http://www.compression.ru/video/

BBeaeHune
Point spread function (1)

AlNa NOCTpoeHuns Moaenu pasMbiTUSA

NCnonb3yeTcst PyHKUMSA paccesiHust Touku (PSF):
+00 400

9(x,y) = f f h(x,y; o B)f (o, B)dadB +7(x, y)

—00 —00

f — obbeKkT

g — ero nsobpaxeHue

h — MYHKUUS paccessHUsS TOYKU
n — aAAUTUBHBIN LIYM

CS MSU Graphics & Media Lab (Video Group) 10
www.compression.ru/video/ http://medim.sth.kth.se/612872/F/F9.pdf


http://www.compression.ru/video/

BBeaeHune
i Point spread function (2)

0bbeKT PSF n3obpaxkeHue

CS MSU Graphics & Media Lab (Video Group) 11
www.compression.ru/video/


http://www.compression.ru/video/

‘L CopaeprkaHue

= BBegeHue

= HacCTOTHaA peKOHCTPyKUuUNA

= [IPOCTpaHCTBEHHAA PEKOHCTPYKLUNS
= Pa3mbiTne 6onee pe3koro pakypca
= 3aK/1l0YeHme

CS MSU Graphics & Media Lab (Video Group) 12
www.compression.ru/video/


http://www.compression.ru/video/

HacToTHas PEKOHCTPYKLUUSA
LLlarn anropmutma

1.  [AMCKpeTHOe KOCMHYCHOoe npeobpa3oBaHme
DaKypCoB

2. PaspgeneHue Ha AManas3oHbl YacToT
3. OueHka wyMma

4. BblpaBHMBaHWE CUrHana

s.  ObpaTHOe npeobpa3oBaHMe

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
CS MSU Graphics & Media Lab (Video Group) in Stereo Image Pairs,” in Conference for Visual Media Production, 13
www.compression.ru/video/ pp. 45-51, 2009


http://www.compression.ru/video/

Llar 1/5

JIMCKpeTHOEe KOCUMHYCHOE npeobpasoBaHue

¥lpeobpasoBaHue f(x,y) B 6asunc (u, v):

W-1H-1

Clu,v) = a(w)a(v) Z Z f(x,y) cos[HEEI U] cog[T2y+L)Y]

x=0 y=0

(1

\g,uzo
2

Jﬁ,u#O

CS MSU Graphics & Media Lab (Video Group) Syed Ali Khayam, “The Discrete Cosine Transform (DCT): Theory 14
www.compression.ru/video/ and Application,” Michigan State University Technical Report, 2003

a(u) =



http://www.compression.ru/video/

Llar 1/5

[lpuMep n3 punbMa «AsaTtap> (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIn pakypc AKIM

CS MSU Graphics & Media Lab (Video Group) 15
www.compression.ru/video/


http://www.compression.ru/video/

Llar 1/5

[lpuMep n3 punbMa «AsaTtap» (2)

GRAPHICS & MEDIA LAB

MpaBbin paKypc AKIM

CS MSU Graphics & Media Lab (Video Group) 16
www.compression.ru/video/


http://www.compression.ru/video/

Llar 1/5

[lpnMep n3 punbMa «AsaTtap» (3)

Pa3MbITbIM NpaBbii pakypc

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/



http://www.compression.ru/video/

LLlar 2/5

PazgeneHne Ha Anana3oHbl YacToT (1)

KoapduumeHTbl [AKIM pa3buBatoTcs
Ha AMana3oHbl (u; S U < Uj41, Vi SV < Vjyq)

i-W
ui=round( T )

(57)
roun M

ABTOpr NCNOJIb3YHKOT KOJIMHECTBO ANAla30HOB
M =20

Vj

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
CS MSU Graphics & Media Lab (Video Group) in Stereo Image Pairs,” in Conference for Visual Media Production, 18

www.compression.ru/video/ pp. 45-51, 2009


http://www.compression.ru/video/

LLlar 2/5

PazgeneHne Ha Anana3oHbl YacToT (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

n3o0bpakeHune K

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
CS MSU Graphics & Media Lab (Video Group) in Stereo Image Pairs,” in Conference for Visual Media Production, 19

www.compression.ru/video/ pp. 45-51, 2009


http://www.compression.ru/video/

LLlar 3/5

OueHKa LyMa

PACCMOTPUM B KQUYECTBE MOAENU aAAUTUBHbIV
6enbi rayCCoBCKUN LLYM C AUCMEPCUEN

median (|I(w, v)|)

_u>ur,v>vr

ON = 0.6745

I — KN n3obpaxeHus

U, Vr — HWXKHUE NOPOrn BbICOKMX HaCTOT

(ABTOPbI UCnonb3ytoT 4T = W~20y

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
CS MSU Graphics & Media Lab (Video Group) in Stereo Image Pairs,” in Conference for Visual Media Production, 20

www.compression.ru/video/ pp. 45-51, 2009


http://www.compression.ru/video/

LLlar 4/5

BbipaBHMBaHWe curHana (1)

f119 KaXKAoro Anana3oHa BblYUCIAETCS
CyMMapHasa 3Heprusa curHana:.

Uit1 =1 V411 5
Eng;(I) = Z Z (f(u, v))
u=u; vV=v;
C yyeToM WyMa:
En;;j(HI) = max(O,Enij(f) — CUO'NZ)

I — AKM n3o6pakeHus
Cij — KONMYECTBO KO3(P(ULMEHTOB B AManasoHe

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
CS MSU Graphics & Media Lab (Video Group) in Stereo Image Pairs,” in Conference for Visual Media Production, 21

www.compression.ru/video/ pp. 45-51, 2009


http://www.compression.ru/video/

LLlar 4/5

BbipaBHMBaHWe curHana (2)

GRAPHICS & MEDIA LAB
GROUP

= En;j max = max|En;;(HI,), En;;j(HIg)]

KoadduumeHTbl AnanasoHOB NIEBOro 1 npasoro
paKypca YMHOXaKTCS Ha

ENij max ENnij max
GijL = 20 Gijp = ;
’ En;;j(HIL) ' En;;j(HIR)

Takum 06pa3oM, 3HEPrmus CUrHasoB CTAHOBUTCSI PaBHOM

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
CS MSU Graphics & Media Lab (Video Group) in Stereo Image Pairs,” in Conference for Visual Media Production, 22

www.compression.ru/video/ pp. 45-51, 2009


http://www.compression.ru/video/

LLlar 5/5

Ob6paTtHoe npeobpa3oBaHmE

K NonyyYeHHbIM KO3 drUMEHTaAM NMPpUMEHSIEM
obpaTtHoe Kl n nony4yaem nsobpakeHue:

W—-1H-1
flx,y) = Z z a(w)a(v)C(u,v) cos[”(zx“)u] cos[”(zy t1)v]
u=0 v=
( q :
~ou=
N
a(u) = < \JE
) N,u *0

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
CS MSU Graphics & Media Lab (Video Group) in Stereo Image Pairs,” in Conference for Visual Media Production, 23

www.compression.ru/video/ pp. 45-51, 2009


http://www.compression.ru/video/

HacToTHas PEKOHCTPYKUUA
CobcTtBeHHas peanusaums (1)

NEeBbIN paKypc NpaBblil paKypc
(pa3MbITbi dunbTpoM MNaycca, o = 3)

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

24


http://www.compression.ru/video/

HacToTHas PEKOHCTPYKUUA
CobcTtBeHHas peanusaums (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

nNpaBbIN pakypc (A0 pa3MbITUS) npaBbili paKypc

CS MSU Graphics & Media Lab (Video Group) (pe3ynbTar)

www.compression.ru/video/

25


http://www.compression.ru/video/

HacToTHaa peKOHCTPYKLUUSA
CobcTtBeHHast peanuzaums (3)

npaBbli paKypc NpaBbI pakypc
(no pa3mbITnS) (pe3ynbTaT)
CS MSU Graphics & Media Lab (Video Group) 26

www.compression.ru/video/


http://www.compression.ru/video/

HacToTHad peKOHCTPYKLUUA
CobcTBeHHas peanusaums (4)

npaBbii paKypc NpaBbI pakypc
(0o pa3mbITHSA) (pe3ynbTat unsharp masking)
CS MSU Graphics & Media Lab (Video Group) 27

www.compression.ru/video/


http://www.compression.ru/video/

HacToTHas PEKOHCTPYKUUA
[lpuMep n3 punbMa «AsaTtap» (1)

NEBbIN paKypC
CS MSU Graphics & Media Lab (Video Group) 28
www.compression.ru/video/


http://www.compression.ru/video/

HacToTHas PEKOHCTPYKUUA
[lpnuMep n3 punbMa «AsaTtap» (2)

~~~~~
A0

NEBbIN paKkypc (MCNpaBNeHHbIN, NCMONb3YETCS MJ1aBaoLee OKHO)
CS MSU Graphics & Media Lab (Video Group) 29
www.compression.ru/video/


http://www.compression.ru/video/

HacToTHas PEKOHCTPYKUUA
[IpnMep U3 dunbma «AsaTtap>» (3)

NpaBbll paKypc
CS MSU Graphics & Media Lab (Video Group) 30
www.compression.ru/video/


http://www.compression.ru/video/

HacToTHas PEKOHCTPYKLUA
BbiBOAbI

J10CTOUHCTBO:
= [lo3BONSIET BOCCTaHaBMBATb 06/1aCTU OTKPbLITUS
HenoctaTku:

= [IpMeHUM TONbKO A1 OANHAKOBOIO
rnobasnbHOro HECOOTBETCTBUSA PE3KOCTU

= He yyntbiBaeT gucnaputeT

= Pe3ynbTaThbl 3allyMneHbl (HeECMOTPS Ha TO,
YTO WYM YUYUTbIBAETCH)

CS MSU Graphics & Media Lab (Video Group) 31
www.compression.ru/video/


http://www.compression.ru/video/

= BBegeHue
= HacToOTHaa pPeKOHCTPYKUUS

= [IPOCTpaHCTBEHHAA PEKOHCTPYKLUNS
» Blur and Contrast Invariants
= Blur Robust Cost

= Pa3MbITe 6onee pe3Kkoro pakypca
= 3aKtoveHue

CS MSU Graphics & Media Lab (Video Group) 32
www.compression.ru/video/


http://www.compression.ru/video/

Blur and Contrast Invariants °
OcHoBHas naes (1)

Bynem ncnonb3oBaTth A1 CONOCTABNEHUS
PAKYpPCOB YCTOMUMBBIE K PA3MbITUIO CBOMUCTBA

n306pakeHuns

Teopema:
TaHreHc a30Boro 3HayeHus npeobpa3oBaHUs
Pypbe MHBApMAHTEH K pa3MbITUIO

J. Flusser and T. Suk, “Degraded Image Analysis: An Invariant
CS MSU Graphics & Media Lab (Video Group) Approach,” in IEEE Transactions on Patten Analysis and Machine 33

www.compression.ru/video/ Intelligence, vol. 20, pp. 590-603, 1998


http://www.compression.ru/video/

Blur and Contrast Invariants &

OcHoBHas naes (2)

RaccMOTpUM cneayoLyo MoAeb Pa3MbITUS:

g(x,y) = (f xh)(x,y),
f — naeanbHoe n3obpaxeHue
h — dyHKUMsa paccesHus Touku (PSF)
g — Habnogaemoe nsobpaxeHue

[locne npeobpasoBaHua dypebe:
G(x,y) =F(x,y)-H(x,y)

arg G(x,y) = arg F(x,y) +arg H(x, y)
tanarg G(x,y) = tanarg F(x,y)

J. Flusser and T. Suk, “Degraded Image Analysis: An Invariant
CS MSU Graphics & Media Lab (Video Group) Approach,” in IEEE Transactions on Pattern Analysis and Machine

www.compression.ru/video/ Intelligence, vol. 20, pp. 590-603, 1998

34


http://www.compression.ru/video/

Blur and Contrast Invariants =
[lpMeHeHne ang conocTaBeHnUa CTepeo

KaxaoMy 6510ky A (NXN) CTaBuUTCA B COOTBETCTBUE
LEeCKpUnTop:

G*(A) = {2kd,(u,v) |0 <u,v <N -1}
®, (u, v) — Pa3oBoOe 3HAYEHUE B CMEKTPANIbHOM JOMEHE

LindpoBoe npeacraBneHne AeckpunTopa:
Zb—l
D2 (A) = ﬂ ——arg (‘DA(u,v)")

b,r,s = 0; k € {1,2}, 06bnactb 3HauyeHuu arg: [—m; )

u€l0,r],ve[-s;sl,u+sgn(v—1) = 0}

M. Pedone, J. Heikkila, "Blur and Contrast Invariant Fast Stereo
CS MSU Graphics & Media Lab (Video Group) Matching,” in Advanced Concepts for Intelligent Vision Systems, 35

www.compression.ru/video/ pp. 883—890, 2008


http://www.compression.ru/video/

Blur and Contrast Invariants &
MeTpuka cpaBHEHUS o

__________ VA VA

BN _____ Obnactb cymmunposaHus npw
r=4,s =2 (cnesa),

?? ..... Olo ) E------E ..... 0,0 r _ 1’ S — 1 (CnpaBa)

.................. u S >

[ S S R - u

MeTpuka cpaBHeHus1 6/10KOB A U B:

X, x| <M
2M —x, |x| > M

mA,B) = ) fUda() ~ s, s f
j:da()eDFL(4)
dg(HEDFL (B)

M =2b71

M. Pedone, J. Heikkila, "Blur and Contrast Invariant Fast Stereo
CS MSU Graphics & Media Lab (Video Group) Matching,” in Advanced Concepts for Intelligent Vision Systems, 36

www.compression.ru/video/ pp. 883—890, 2008


http://www.compression.ru/video/

Blur and Contrast Invariants °
[locTpoeHune disparity map

GRAPHICS & MEDIA LAB
VIDEO GROUP

MeTpuKa yCcpeaHsieTcs No KaXkabiM MATU HE3aBUCUMbIM
61okam

Pe3ynbTaT AONOMHUTENBLHO Cr1aXXUBAETCH C MOMOLLbIO
Dynamic Programming Scanline Optimization

M. Pedone, J. Heikkila, "Blur and Contrast Invariant Fast Stereo
CS MSU Graphics & Media Lab (Video Group) Matching,” in Advanced Concepts for Intelligent Vision Systems, 37

www.compression.ru/video/ pp. 883—890, 2008


http://www.compression.ru/video/

Blur and Contrast Invariants
Pe3synbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIN pakypc Ground truth

M. Pedone, J. Heikkila, "Blur and Contrast Invariant Fast Stereo
CS MSU Graphics & Media Lab (Video Group) Matching,” in Advanced Concepts for Intelligent Vision Systems, 38

www.compression.ru/video/ pp. 883—890, 2008


http://www.compression.ru/video/

Blur and Contrast Invariants
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIN pakypc Pe3ynbTat

M. Pedone, J. Heikkila, "Blur and Contrast Invariant Fast Stereo
CS MSU Graphics & Media Lab (Video Group) Matching,” in Advanced Concepts for Intelligent Vision Systems, 39

www.compression.ru/video/ pp. 883—890, 2008


http://www.compression.ru/video/

Blur and Contrast Invariants &
BbiBOAbI

J10CTOMHCTBA:
= VIMEeeT HM3KYIO BbIYNCIUTENIbHYIO CNOXHOCTb

= [IpUMEHMM ANa TOKANbHOr0 HECOOTBETCTBUS
Mo PE3KOCTY

HenocTtaTok:

= He no3BonsieT peKoHCTpynpoBaTb 06/1aCTu
OTKPbITUS

CS MSU Graphics & Media Lab (Video Group) 40
www.compression.ru/video/


http://www.compression.ru/video/

= BBegeHue
= HacToOTHaa pPeKOHCTPYKUUS

= [IPOCTpaHCTBEHHAA PEKOHCTPYKLUNS
» Blur and Contrast Invariants
= Blur Robust Cost

= Pa3MbITe 6onee pe3Kkoro pakypca
= 3aKtoveHue

CS MSU Graphics & Media Lab (Video Group) 41
www.compression.ru/video/


http://www.compression.ru/video/

Blur Robust Cost

BBeaeHue

Moaxoa «B no6»: nocneaoBaTeNbHO
CpaBHMBaATb 6onee pa3MbITbi paKypcC
C YETKUM, HO Pa3MbITbIM C Pa3HON CUOMN.
KoHe4yHo, 3TO byaeT aonro...

C. Doutre and P. Nasiopoulos, “A Stereo Matching Data Cost
CS MSU Graphics & Media Lab (Video Group) Robust to Blurring,” in IEEE International Conference on Image

www.compression.ru/video/ Processing, pp. 1773-1776, 2010

VIDE

0 GROUP

IN[q JO [9AQ] SUISBAIOU]

«

42
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Blur Robust Cost

OcHoBHas npes (1)

ABTOPbLI NpeanaratT pa3MblTb N300paXkeHne oauH pa3
(GuUNbTPOM AOCTAaTOMHO H6OMLLLIOro paanyca

icnonb3yetcs Moaenb auckosoro ounbtpa (disk filter)
¢ dyHKUMen paccesHus Touku (PSF)

(1
2 2 2
f(x,y)='<m, X +y <r
0, x% +y%>r?

C. Doutre and P. Nasiopoulos, “A Stereo Matching Data Cost

Robust to Blurring,” in IEEE International Conference on Image 43
Processing, pp. 1773-1776, 2010

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/


http://www.compression.ru/video/

Blur Robust Cost

OcHoBHas naes (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

@BOMCTBOM Takoro punbTpa ABASETCS HENpepbIBHas

3aBMCMMOCTb MOJSly4aeMoro n3obpaxxeHusi ot paauyca
Pa3MbITUS B KaXXA0W TOYKE, T.€. iy (r) € C(r)

[lo TeopeMe bonbuaHo — Kowu:
V iiq MeXAY i(0) U i(75,4,) 3 PAANYC PA3MbITUS T4
[(Tmig) = Imig, MIPUHEM 0 < Tig < Tmax

C. Doutre and P. Nasiopoulos, “A Stereo Matching Data Cost
CS MSU Graphics & Media Lab (Video Group) Robust to Blurring,” in IEEE International Conference on Image 44
www.compression.ru/video/ Processing, pp. 1773-1776, 2010


http://www.compression.ru/video/

Blur Robust Cost

OnuncaHne MeTpuKku

GRAPHICS & MEDIA LAB
VIDEO GROUP

YToroBasi MeTpuka D = min(D¢p, Drp + P, D15 + P), TAE

Dcp = |1}, — Il

Do = {O, min(lg, Igg) < I}, < max(Iy, Izg)
RE |1, — Igpl, B IPOTUBHOM CJlyYae

D = {O, min(l;,I;g) < Ig < max(l;, I )
LB = |l —I,5l, B OpoTHBHOM cily4ae

I,, I — NeBbl N NpaBbl Ppakypchbl

I, 5, Irg — VX pa3MbITble BEpCUN

P — wTpadHON KO3DDULMEHT

C. Doutre and P. Nasiopoulos, “A Stereo Matching Data Cost
CS MSU Graphics & Media Lab (Video Group) Robust to Blurring,” in IEEE International Conference on Image 45

www.compression.ru/video/ Processing, pp. 1773-1776, 2010


http://www.compression.ru/video/

Blur Robust Cost @

CobcTtBeHHas peanusaums anroputma (1)

RAPHICS & MEDIA LAB
VIDEO GROUP

NpaBbIN paKypc
CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/



http://www.compression.ru/video/

Blur Robust Cost @

CobcTtBeHHas peanusaums anroputma (2)

RAPHICS & MEDIA LAB
VIDEO GROUP

MCMpaBNEHHbIM NPaBbIN PaKypc
CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/



http://www.compression.ru/video/

Blur Robust Cost @

CobcTtBeHHas peanu3aums anroputMa (3)

RAPHICS & MEDIA LAB
VIDEO GROUP

NEBbIN paKypC
CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/



http://www.compression.ru/video/

Blur Robust Cost

BbiBOAbI

J10CTOUHCTBO:
» HWU3Kasg BblUNCIUTENbHAA CITOXXHOCTb

HenocTaTok:

= He no3BonseTr peKoHCTpynpoBaTb 06/1aCTu
OTKpPbITUS

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

49
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‘L CopaeprkaHue

= BBegeHue

= HacToOTHaa pPeKOHCTPYKUUS

= [IPOCTpaHCTBEHHAA PEKOHCTPYKLUNS

= Pa3mbiTHe 60nee pe3koro pakypca
= 3aK/1l0YeHme

CS MSU Graphics & Media Lab (Video Group) 50
www.compression.ru/video/


http://www.compression.ru/video/

Pa3MbiThe bonee pe3koro

i paKypca

= [pebyetcsa onpeaenutb PSF gnga obonx

PAKypcoB NMM60 pa3HMLY pe3KoCcTU Mexay
HUMU

= 3aJaya TEeCHO CBs3aHa C METOAOM
Depth from Focus
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Defocus Map Estimation
OcHOBHas naes

B kauectBe PSF ncnonb3yeTcs rayccoBa
dyHKUMA g(x, o), rae o npsMo
NponopuUMOoHanbHO AMaMeTpy Kpyra paccesiHus

MeTo/ OLeHMBAET pa3MbITUE Ha rpaHULIAX
n3o06paxkeHus

S. Zhuo and T. Sim, “Defocus Map Estimation from a Single
CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 52
www.compression.ru/video/ pp. 1852-1858, 2011
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Defocus Map Estimation
CxemMa paboThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

OLeHKa pa3MbITUS Ha rpaHuLe:

; ; kA
ll:1 | CTeneHb
2 3 | 2 | > pPasmbITUS
| | | |
| | I |
pasMbiTan rpaHuLa NOBTOPHO pa3MbiTan HOpPMbI rpaaneHToB OTHOWEeHWE HOPM
rpaHnua rpadeHToB

S. Zhuo and T. Sim, “Defocus Map Estimation from a Single
CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 53

www.compression.ru/video/ pp. 1852-1858, 2011
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Defocus Map Estimation
dopmManm3auna MetToaa

EpaHuua n3obpaxenus: f(x) = Au(x) + B,
u(x) — cTyneH4yaTas QyHKUuUs
A,B —aMnnnTyaa u CMelleHne rpaHuLbl

Pa3mbiTad rpaHuua: i(x) = f(x) * g(x,0)
[paAveHT pa3MbITON 3aHOBO MPaHULbI:
Viy(x) = V (i(x)  g(x,00))

=V ((Au(z) + B) = g(x,0) = g(z.00))

A ( x? )
= exp [ —
V27 (02 + o) V 2(0” + o)

S. Zhuo and T. Sim, “Defocus Map Estimation from a Single

CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44,

www.compression.ru/video/ pp. 1852-1858, 2011
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OueHKka pa3MbITUA

Vi(z)] _\/02+086X N

Vi (2)| o2 P 202 2(0% + 0})

p_ IVi(0) _\/02+03
Vi (0)] 02

OKOHYaTeNbHas oLeHKa napaMeTpa o

1

go
vR? —1
S. Zhuo and T. Sim, “Defocus Map Estimation from a Single

CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 55
www.compression.ru/video pp. 1852-1858, 2011

‘L Defocus Map Estimation

O =
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Defocus Map Estimation
NHTepnonaumsa KapTbl pa3MbiTUS

[MonyyeHHas Ha 3TOT MOMEHT KapTa pPa3MbITUS
ornpeaeneHa TONbKO Ha rpaHnLax 06bekToB

ABTOpPbI UCMONb3YIOT 3aMOAHSAOLWNKA NanjacmuaH
(Matting Laplacian) ana nHTepnonsumm Ha BCE
n3obpaxxeHme

S. Zhuo and T. Sim, “Defocus Map Estimation from a Single
CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 56

www.compression.ru/video/ pp. 1852-1858, 2011
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Defocus Map Estimation
[leTann anroputMma

= ABTOpPbl UCNONBL3YKOT 0, = 1 B Ka4yecTBe
napaMeTpa NOBTOPHOIM0 pPa3MbITUS

= [1n5 BblAeneHuns rpaHunl, UCnob3yeTcs
anroput™ Canny Edge Detector

= /114 NoBbIlLEeHUA KayecTBa NpUMeHsAeTCH
Kpocc-bunaTtepanbHas QunbTpaums

S. Zhuo and T. Sim, “Defocus Map Estimation from a Single

CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44,

www.compression.ru/video/ pp. 1852-1858, 2011
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Defocus Map Estimation >
Pe3ynbTaTthl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

TeCToBble N306pa)keHuns
S. Zhuo and T. Sim, “Defocus Map Estimation from a Single
CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 58

www.compression.ru/video/ pp. 1852-1858, 2011
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Defocus Map Estimation
Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

OUEHKa Pa3MblTUA Ha rpaHnLaX
S. Zhuo and T. Sim, “Defocus Map Estimation from a Single
CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44,

www.compression.ru/video/ pp. 1852-1858, 2011
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Defocus Map Estimation >
Pe3ynbTaThl (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

KapTbl pa3MbITUA
S. Zhuo and T. Sim, “Defocus Map Estimation from a Single
CS MSU Graphics & Media Lab (Video Group) Image,” in The Journal of the Pattern Recognition Society, vol. 44, 60

www.compression.ru/video/ pp. 1852-1858, 2011
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Defocus Map Estimation
BbiBOAbI

J10CTOMHCTBA:

= BbICOKOE KayeCTBO pe3ynbTaTa
(cynst no npuMepaM B CTaTbe)

= Bo3MoXXHOCTb 06paboTkmn obnacren oTKpbITUS
3a CYET 3KCTPanonaLmm

HenocTaTok:

s YyBCTBUTENBHOCTb K TOYHOCTU KapThl
nucnapuTeTa
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i CopaeprkaHue

= BBegeHue

= HacToOTHaa pPeKOHCTPYKUUS

= [IPOCTpaHCTBEHHAA PEKOHCTPYKLUNS
= Pa3mbiTne 6onee pe3koro pakypca
s 3aK/Il0uYeHue

CS MSU Graphics & Media Lab (Video Group) 62
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i AHanM3 anropmMTMoB

= AJZIFTOPUTMbI NMPOCTPAHCTBEHHOW PEKOHCTPYKLINK

paKypca He MOryT pewwunTb npobnemy obnacreu
OTKPbITUSA

= C Apyron CTopoHbl, A1 pa3MbITUS Pe3KOoro
paKypca 3Ta npobsema paspellunMa

= ONTUManbHbIN PE3YNbTAT MOXHO NOMYYUTb
KOMBbMHauuen 3Tux MeToaoB

CS MSU Graphics & Media Lab (Video Group) 63
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= YNIydlLIUTb METOA YaCTOTHOW PEKOHCTPYKLNH,
MCNonb3ys KapTy AUCNapuTeTa

= PaccMoOTpeTb BO3MOXXHOCTb UCMOMb30BaHUA
3TOro MeToAda Anga onpeaeneHns Macku
DA3MbITUSA

= PeanusoBaTtb pa3mbiThe 6onee peskoro
DaKypca Mo pacCckaszaHHOMY anropuTMy

= OnpoboBaTb KOMOUMHMPOBAHHbLIM MOAXOA
[715 NOBbILWEHUSA KaueCcTBa

CS MSU Graphics & Media Lab (Video Group) 64
www.compression.ru/video/


http://www.compression.ru/video/

1.

C. Doutre and P. Nasiopoulos, “Correcting Sharpness Variations
in Stereo Image Pairs,” in Conference for Visual Media Production,
London, November 2009, pp. 45-51.

J. Flusser and T. Suk, “"Degraded Image Analysis: An Invariant
Approach,” in IEEE Transactions on Pattern Analysis and Machine
Intelligence, 1998, vol. 20, pp. 590-603.

M. Pedone and J. Heikkila, "Blur and Contrast Invariant Fast Stereo
Matching,” in Advanced Concepts for Intelligent Vision Systems, 2008,
pp. 883—890.

C. Doutre and P. Nasiopoulos, “A Stereo Matching Data Cost Robust
to Blurring,” in IEEE International Conference on Image Processing,
September 2010, pp. 1773-1776.

S. Zhuo and T. Sim, “Defocus Map Estimation from a Single Image,”
in 7he Journal of the Pattern Recognition Society, 2011, vol. 44, pp.
1852—-1858.

CS MSU Graphics & Media Lab (Video Group) 65
www.compression.ru/video/


http://www.compression.ru/video/

JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:
= BbINYCKHMKW B acnuUpaHTypax
AHrnum, ®paHummn, LLiBenyapum
(B Poccnn B MI'Y n UMM mm. Kengpliwa)

= BbinyckHMKaMuM 3alLmLLEeHbl 5 ancceptauni

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO
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