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i CoaeprkaHue

= BBegeHue

= Comfortable depth generation
= Focused object segmentation
= Depth from defocus

= CobcTBEHHble HapaboTKu

= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) 2
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BBeneHue

KapTbl rnybuH

= ConocTaBnsieM KaXxaon TOYKe
N300paXKeHUs «rnyobunnHy» —
Ya/IEHHOCTb PEASIbHON TOYKM
B NPOCTPAHCTBE

NcxoaHoe n3obpa)keHue
= KapTbl rnyouH:

s PeanbHoe 3HayeHune
(true depth)

= KoMdopTHble Ans 3putens
(comfortable depth)

ABTOMaTM4eCKN Nony4vyeHHas
KapTa rnybuHbl
www.compression.ru/video/ CS MSU Graphics & Media Lab (Video Group)

CS MSU Graphics & Media Lab (Video Group)
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ABTOMaTU4eCKOE NOoCTpoeHune’
MalmnHHoe obyyeHune

1. VI3BneyeHne MHOXeCTBa
CTaTUCTUK
ONS Knaccndukauum

2.  MHOroypoBHeBble Nons
MapkoBa (MRF)

3. MalwmHHoe oby4yeHune

4. MNonyyeHune peanbHOro &
3Ha4YeHUs rnyouHbl
(true depth)

Depth estimation results

CS MSU Graphics & Media Lab (Video Group) A. Saxena et al., “Learning Depth from Single Monocular Images”, 4
www.compression.ru/video/ NIPS 2005
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ABTOMaTU4eCKOE NOoCTpoeHune’
Depth from motion

GRAPHICS & MEDIA LAB
VIDEO GROUP

AHanNn3 ABMXEHUSA Ka Mepbl.

= [nybuHa o6beKkToB
OTHOCUTENbHA

= Kannbposka kamepsl
NO3BONISIET MOJIYyUYNUTb
peasibHble 3Ha4YeHus
rnybuHsl (true depth)

[pobnemsl:
= [BMXKyLmnecs obbeKThl
= CTaTtn4yHasa kamepa

Live scene
reconstruction

Depth from
motion

CS MSU Graphics & Media Lab (Video Group) Newcombe, Davison, “Live Dense Reconstruction 5
wwwlcompression_rulvideo! with a Slngle Moving Camera", CVPR 2010
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ABTOMaTU4eCKOE NOoCTpoeHune’
Depth from defocus

GRAPHICS & MEDIA LAB
VIDEO GROUP

= BbluMcneHne napaMeTpoB rayccosa
Pa3MbITUS FPpaHUL, O6bEKTOB

= PacnpocTpaHeHne gaHHbIX
C rpaHunL, Ha 06BbEKTHI

= Comfortable depth
[Ipobnemsl:
= Y3Kkasa 06nactb NpMMeHeHus

= HeoaHO3HAYHOCTb
PACMPOCTPAHEHUS

- e »
.

. .‘q“\
.

CS MSU Graphics & Media Lab (Video Group) Newcombe, Davison, “Live Dense Reconstruction 6
www_comnression_rulvideol with a Slngle Moving Camera", CVPR 2010
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ABTOMATU4YECKOE MOCTPOEHNE &
Depth from geometry o

= /13BnekaeM 3 n3obpaxkeHus
npsiMble TIMHUK

= AHanmsmpyem nx B3auMHOE
pacnonoXxeHue

[Tpobnembi:

= Obnactb NpMMeHeHns —
urban scenes

= «HenpsaMoyronbHbie»
06beKThl

CS MSU Graphics & Media Lab (Video Group) Newcombe, Davison, “Live Dense Reconstruction 7
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BBeneHue

[lOCTAQHOBKA 3a4Quu

GRAPHICS & MEDIA LAB
VIDEO GROUP

OcobeHHOoCTH:
= He Bcerga Hy)xHa peasnbHas rnybuHa

= Kaxkabi anroputm paboTaeT TO/bKO Ha onpeaesieHHOM
KJlacce BXOAHbIX nocreaosaTelbHOCTEeN

Lenb:

= [Tlogobpatb HAabop anropuTMOB BbIYNCIEHUS KOMMOPTHbIX
ONs 3pUTens KapT rnybuH; cymmapHas 06nacTb NpUMeHeHUs
aNIrfOPUTMOB A0/IKHA MOKPbIBaTb MAaKCUMYM BXOAHbIX
nocneaoBaTebHOCTEN

CS MSU Graphics & Media Lab (Video Group) 8
www.compression.ru/video/


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

‘L CoaeprkaHue

= BBegeHue

= Comfortable depth generation
= Focused object segmentation

= Depth from defocus

= CobcTBEHHble HapaboTKu

= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) 9
www.compression.ru/video/
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3a4auya:

= BbICTPO N «Heaoporo» aBToMaTuU4eCcKn creHepupoBaThb KapTy
rNyOuHbI

[1lpeanonoXXeHusa:
= /I3MeHeHune rnybuHbl NponcxoamT Ha rpaHuLax

= MoxeM BblAenuTb KOHeYHoe 4yncio 6a3oBbIX rpagneHToB
rNMyOunHbI

CS MSU Graphics & Media Lab (Video Group) 10
www.compression.ru/video/
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Comfortable depth generation
Cxema paboThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

Video/Image In Initial Depth Gradient Hypothesis

Depth Assignment
Using
Depth Hypothesis

Block Partition

Grouping Blocks
into Regions

Lsing -

dee information

Cross Bilateral
I—— Filter

Block Segmentation Block Depth Map Final Depth Map

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., "A Novel 2D-to-3D Conversion System Using 11
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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bnoyHaa cerMmeHTauus
[locTpoeHune rpada

GRAPHICS & MEDIA LAB
VIDEO GROUP

O : a 4x4 block
1 2 3 4

= Pa3bmuBaeM nsobpaxkeHue s 16| 7|8
Ha 610Kkun 4x4

9 10 | 11 12

= [1ns 6noka cuntaetcs 131415 16
cpefiHee no uBeTy mean(a)

= [lpeacraBsnsgem kak ) A 3—@
HeopuneHTUpoBaHHbIN rpad G(V,E):
=V — 6I0KM-BEPLIMHDI H—©O—0—®
= E — pebpa c Becamn |[mean(a) — mean(b)| o) a0 dn— G2

3—19—15—19

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., “"A Novel 2D-to-3D Conversion System Using 12
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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bnoyHada cerMmeHTauuns
OcToOBHOE aepeBo

= [lnq rpada cTpouTcs
MWHMMaJsIbHOE OCTOBHOE [1IepeBO0

= Vicnonb3yetca anroput™ lNpuma:
Intitial 7 = {}

Do
T; ={a € V]|a € MST} E—X_I
N; ={(a,b) € E|la € MST,b & MST}
3 ©

T;,1 =T;U b, b: :-‘?Hn(a, b)

While 7# T+,

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., "A Novel 2D-to-3D Conversion System Using 13
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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bno4Haa cermeHTauUus
Pa3bueHne Ha cerMeHTbl A

= [lony4yeHHOEe OCTOBHOE AepeBo
pa3pe3aeTcs no pebpam
¢ 60/1bLLIMM BECOM

= /AITorosag 65104Hasg cerMmeHTaums

\E*I

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., "A Novel 2D-to-3D Conversion System Using 14
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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Comfortable depth generationy
ba3oBblii rpaAneHT 1 rnybuHa cermeHta

= /3 aHanu3a npsMbIX MTMHUIA Ha N306pakeHnn BbIbMpaeTcs OauH
13 6a30BbIX MPaANEHTOB MYOUHbI:

= [NybuHa cerMeHTa BbIYMCNISETCA KaK CPeaHsis rybuHa Bcex ero nukceneu,
W,,, W 4 — napametpsl rpaauenta, [W,| + |W, 4| =1

Depth(R) =128+ 255{ > oW, x—width/2 W y—height/2

rls

/pixel num(R),
pivel (x,y)eR width ud height } PIXCL] (R)

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., “A Novel 2D-to-3D Conversion System Using T
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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Comfortable depth generationt&
IToroBasi kKapTta rnybuHbl

®DrHaNbHbIM 3TaN — CriaaXXmBaHne 6/104HON KapTbl C MOMOLLbIO
bunaTepanbHon punbTpaumm

Original Filtered

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., "A Novel 2D-to-3D Conversion System Using 16
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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Comfortable depth generatlon@

Pe3ynbTaThl

GRAPII]CS& HEDIA LAB

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., "A Novel 2D-to-3D Conversion System Using
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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Comfortable depth generation
Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., “A Novel 2D-to-3D Conversion System Using 18
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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Comfortable depth generation
Pe3ynbTaTbl: OWMOKM

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., “A Novel 2D-to-3D Conversion System Using 19
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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Pe3ynbTaThl
CybbekTnBHas OLEHKa

GRAPHICS & MEDIA LAB
VIDEO GROUP

120

MDDD wreal3D m([11] mproposed

100 -
80 -
60 -
40 -
20 -
0 - : . , . _

jojo barden fussball kirchweih akko&kayo flamingo
Depth Quality
CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., “A Novel 2D-to-3D Conversion System Using 20

www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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Pe3ynbTaThl
CybbeKkTMBHas OLIEHKA

GRAPHICS & MEDIA LAB
VIDEO GROUP

120 -

mODD wreal3D wm[l1l] mproposed

100 -
80 -
60 -
40 -
20 -
o - | | | | |

jojo barden fussball kirchweih akko&kayo flamingo

Visual Comfort

CS MSU Graphics & Media Lab (Video Group) C.-C. Cheng et al., "A Novel 2D-to-3D Conversion System Using 21
www.compression.ru/video/ Edge Information”, Trans. on IEEE Consumer Electronics 2010
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= JIOCTOMHCTBA:

= HopMmanbHoe cyb6bekTUBHOE KayecCTBO

= HepocTaTku:
= KapTa rnybuHbl ganeka ot peasibHOM

= CnuwkoM npocTble 6a30Bble NPEANONOXEHUS O FEOMETPUM
CLIEHBbI

CS MSU Graphics & Media Lab (Video Group) 22
www.compression.ru/video/
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‘L CoaeprkaHue

= BBegeHue

= Comfortable depth generation

= Focused object segmentation
= Depth from defocus

= CobcTBEHHble HapaboTKu

= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) 23
www.compression.ru/video/
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=
LS

GRAPHICS & MEDIA LAB

Focused object segmentation =~

CS MSU Graphics & Media Lab (Video Group) . .
www.compression.ru/video/ N306paxeHns — www.kinopoisk.ru
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= LLnpokun knacc cueH — o6bekT B hOoKyce M pa3MbiTbiM (POH

= 334a4a — pa3aenutb n3obpaxxeHne Ha nepeaHnn nnax
(Object Of Interest, OOI) n ¢doH

“Talking Heads"

CS MSU Graphics & Media Lab (Video Group) _ 25
www.compression.ru/video/ N306paxenns — http://www.abc.net.au/tv/talkingheads/
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Focused object segmentation
ANroputm

GRAPHICS & MEDIA LAB
VIDEO GROUP

= lnes — Hautn Hambonee choKycMpoBaHHYO 06nacTb
n306paxkeHuns

= [1pobnemsi:
= Pe3kue rpaHuubl Ha poHe
= Pe3kue TekcTypHble obnactn oHa

= PoBHble obnactu OO0I

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “EXtI‘aCting Focused Ob]eCt from Low Depth'Of‘ 26
Wwwlcompression_ru lvideo! Field Image SequenceS", SPIE VCIP 2006


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

Focused object segmentation
ANroputm

GRAPHICS & MEDIA LAB
VIDEO GROUP

= BbluncneHmne CTaTUCTUKM BbICOKOIO NOPsSAKa
(Higher Order Statistics, HOS)

= YnpolueHne HOS map Mopdonormem ¢ COXxpaHEHMEM FpaHuL
(morphological filters by reconstruction)

= BbigeneHuwe rnaBHoro cermeHTta OOI 1 ero «paspacraHume»

Morphological OOI segmentation

Original image
simplification
CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “Extracting Focused Object from Low Depth-of- 27

Wwwlcompression_ru !video! Field Image SequenceS", SPIE VCIP 2006
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ANropuTt™m
05 e

= BblunCnsieM MOMEHTbI YETBEPTOrO
nopsiaka

| ,,

— I[(s.t)—m(x,y))*

N > (I(s,0)—m(x,p))

n (s.0)en(x,y)

= OnpepensieMm HOS(X,Yy) kak:

™ (x,y) =

tempHOS (x, ) = max (i (x, ), g’ (x, ), i (x, 1))
HOS(x, y) =min(255, tempHOS (x, v) / DSF)

1 — OKPECTHOCTb, N, — pa3Mep OKpeCcTHOCTY
[(X,y) — uBeTOBas KOMMOHEHTa M306paXkeHns
m(X,y) — cpeaHee no OKPeCcTHOCTU

DSF — down scaling factor

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “Extracting Focused Object from Low Depth-of- 28
Wwwlcompression_ru !video! Field Image SequenceS", SPIE VCIP 2006
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ANropuTtm
i Morphological filters by reconstruction

= CTaHpapTHas Mopdonorus.
£g — CYXXEHUE, 0g — paclumpeHune
ep(0O)(z,y) = ming, jyep, , HOS(k, 1)
0p(O)(z,y) = max nep, , HOS(L, 1)

= Geodesic filters:
Og — SIpKOCTb UCXOAHOrO MUKCENS

e (0, 0r)(z,y) = max {ep(0)(z,y), Or(z, y)}
§(0,0R)(z,y) = min {85(0)(z,y), Or(z,y)}

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “Extracting Focused Object from Low Depth-of- 29
Wwwlcompression_ru [video/ Field Image SequenceS", SPIE VCIP 2006
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ANropuTtm
i Morphological filters by reconstruction

= Filters by reconstruction:

(ﬁ(r«a«‘:)(C):I OR) :E(m) (Og. OR) :E(D o E(l) Ores0 5(1)(0:' OR)
L0, 08) =60(0, 05) =600 50 o -+ 0 5D(0, Op)

= Open by reconstruction: v({re) (e 5(0), O)
O

)

« Closing by reconstruction: ™ (65(0),

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “Extracting Focused Object from Low Depth-of- 30
www.compression.ru/video/ Field Image Sequences”, SPIE VCIP 2006
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ANropuTtm
Morphological filters by reconstruction

GRAPHICS & MEDIA LAB
VIDEO GROUP

= B paboTte ncnonb3oBanock 3akpbiTUE-OTKPbITUE C PpaanyCcoM,
3aBeoMO MoKpbiBaloWmMM Menkue aetann HOS map

original HOS map simplified

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “Extracting Focused Object from Low Depth-of- 31
Wwwlcompression_ru !video! Field Image SequenceS", SPIE VCIP 2006
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ANropuTtm
CerMeHTauus

GRAPHICS & MEDIA LAB
VIDEO GROUP

= ObbeanHeHne CBA3HbIX KOMMNOHEHT

= OnpeneneHne KOMMOHEHTbI € HanbonblnM 3HaveHneMm HOS
(3epHa OOI)

= OnpeageneHne KOMMOHEHT, OTHOCALLMXCA K (DOHY
(HOS MeHbLe T, nopora)

= MiTepatnBHoe pa3pactaHue OOI — 3axBaT coceaHUX CEerMeHTOB

C&I’d(BR,n?i M OOIR) >l card — rpaHuua obnactu

4(BR 2) BR, ; — Tekylumn paccMaTpuBaeMbiu
car ( ’?’b,i) CerMeHT
CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “Extracting Focused Object from Low Depth-of- 32

www.compression.ru/video Field Image SequenceS", SPIE VCIP 2006
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ANroputm
CerMeHTauus

GRAPHICS & MEDIA LAB
VIDEO GROUP

>
'R, VR, 'R, !

PaspacTtaHue OOI

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “EXtraCting Focused Ob]eCt from Low Depth'Of' 33
Wwwlcompression_ru [video/ Field Image SequenceS", SPIE VCIP 2006
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Focused object segmentation
Pe3ynbTaThl

Original HOS map Simplified Segmentation

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “Extracting Focused Object from Low Depth-of- 34
Wwwlcompression_ru [video/ Field Image SequenceS", SPIE VCIP 2006
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Focused object segmentation &
BbiBOAbI

s JIOCTOUHCTBaA:

= BO3MOXXHOCTb NpUMeHeHns Ans NocTpoeHus
KOMMOPTHbIX KapT rnybuHbl

s HegoctaTKku:
= KapTa rnybuHbl TONbKO ABYX YPOBHEN

CS MSU Graphics & Media Lab (Video Group) J. Park, C. Kim, “EXtI‘aCting Focused Ob]eCt from Low Depth'Of‘ 35
Wwwlcompression_ru lvideo! Field Image SequenceS", SPIE VCIP 2006
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‘L CoaeprkaHue

= BBegeHue

= Comfortable depth generation
= Focused object segmentation
= Depth from defocus

= CobcTBEHHble HapaboTKu

= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) 36
www.compression.ru/video/
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‘L Depth from defocus

1. WccnegyeMm napaMeTpsbl
Pa3MbITUA rPaHnL

2. BBOAMM Mopaesnb rayccoBa
Pa3MbITUS rPaHULIbI

3. BbluncnseM koadppuumeHT

Pa3MbITUA
| !
' o] | v % blur
N > | > | amount
| | [
| I I
blurred edge re-blurred edges gradients gradient ratio

OcHoBHas npobsiemMa: pacrnpocTpaHeHne nHpopMaLmm
C rpaHunL, Ha BCe n3obpaxeHune

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 37
Www.compression.ru/video/ Image”, under review, 2010
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i Depth from defocus

= [ paHnLUa nexuT
B HEOMpeaeeHHOM
obnactu

(blended region), a € (0,1)

= /lcnonb3yem MeToAa
MaTTUHIa
ONA pacnpoCTpaHeHUs
MHMOPMaLINK C rpaHnLy

INeMEeHT UCXOAHOro
n306pakeHuns

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 38
www.compression.ru/video/ Image”, under review, 2010
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i Depth from defocus

= [ paHnLUa nexuT
B HeonpeaeneHHOU
obnactu

(blended region), a € (0,1)

= /lcnonb3yem MeToAa
MaTTUHIa
0N pacnpoCTpaHeHus
MHMOPMaLIMK C rpaHunL

[locynTaHHasa rpaHuUa
no KaHHK

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 39
Www.compression.ru/video/ Image”, under review, 2010
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Depth from defocus
Depth propagation

MuHMMU3auma yHKUuKn 3Heprm E(d):
E(d) =d"Ld+ Xd —d)" D(d — d)
CBoauMm K peweHuto CJIAY:

(L + AD)d = \Dd

d — BeKTOp 3Ha4YeHun rinybmHbl BCero n3obpakeHums

d — BEKTOP MOCUUTAHHbBIX 3HAYEHWIi Fy6UHbI (£ 0 TONMBKO Ha rpaHMLax)
A — WTpad N3MEHEHNS NOCYUTAHHbBIX 3HAYEHUN

D — eanHn4Hasa Mmatpuua

L — MmaTpuua Jlannaca ¢ koadduumeHTaMm MaTTUHra

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 40
Www.compression.ru/video/ Image”, under review, 2010
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Depth propagation

DYHKUNA 3HEeprum

GRAPHICS & MEDIA LAB
VIDEO GROUP

MaTtpuua Jlannaca: L(1, J) =

3HayeHue nukcens [NapameTp 3Ha4yeHue nmkcens
B I-OM TOuKe perynsapusaumm B J-OM TOukKe

T T~/
> (% - (1 + (L — l‘fﬁ:)T(Ek - EUgl([j - ﬂ}{)))

i {1
. wk o A
OkHO 3x3 CumBon MaTpuua MaTpuua EaMHnyHas
nuKkcens KpoHekepa cpeaHero KOBapuaunu MaTpuua 3x3
CS MSU Graphics & Media Lab (Video Group) S. Zhuo, TS|m, “Recovering Depth from a S|ng|e Defocused 41

Www.compression.ru/video/ Image”, under review, 2010
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Depth from defocus
Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

Original Depth

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 42
www.compression.ru/video Image” , under review, 2010
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Depth from defocus
Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

Original Depth

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 43
www.compression.ru/video/ Image”, under review, 2010
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Depth from defocus
Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

Original Depth

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 44
www.compression.ru/video/ Image”, under review, 2010
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Depth from defocus
BbiBOAbI

GRAPHICS & MEDIA LAB
VIDEO GROUP

= JIOCTOMHCTBA:
=« Comfortable depth
= CoxpaHeHune rpaHuL, 06bEKTOB

= HepocraTku:
= Y3Kas 06n1acTb NpMMeHeHus

=« BpeMeHHast cTabunnbHOCTb HE rapaHTMpPOBaHa
= BbluncnutenbHas cnoXxHocTb (6bonbon pa3mep CJTAY)

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 45
Www.compression.ru/video/ Image”, under review, 2010
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‘L CoaeprkaHue

= BBegeHue

= Comfortable depth generation
= Focused object segmentation
= Depth from defocus

= CobcTBEeHHble HapaboTku
= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) 46
www.compression.ru/video/
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i CobcTBeHHble HapaboTKK

= CermeHTaums Heba no uBeTty

= /IBa MeTOAa:
= Depth from defocus
=« Depth from geometry

Defocus Geometry

CS MSU Graphics & Media Lab (Video Group) 47
www.compression.ru/video/
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CobcTBeHHble HapaboTKK
Defocus depth propagation

1. BbluncneHne KoappuumeHTa
Pa3MbITUS Ha rPaHMLaXx

2. UTepaTmBHOE pacrnpocTpaHeHue bunatepanbHOU
dbunbTpaLmnen

Blur on edges Nt Propagation iteratioﬁ | Depth map
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Defocus
Pe3ynbTaThl

-

GRAPHICS & MEDIA LAB
VIDEO GROUP

5 il
#

KINOPOISK.RU

Original
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Defocus
Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

Depth map
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Defocus
BbiBOAbI

= JIOCTOMHCTBA:
=« Comfortable depth

s HepocTaTku:
= [Mpobnema nokanbHO-UHBEPTUPOBAHHOW yOUHDI

s «3aTeKaHus» rnybuHbl HA POBHbLIX MO LBETY y4yacTKax
(HEKPUTUYHO A1 NOCTPOEHNS CTEPEO)

= Bpems paboThbl
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CobcTBeHHble HapaboTKu
Depth from geometry

1. ['paHnubl N0 K3HHU

2. MNpoussoaHble dX, dy no Cobento
3. AKKYMYNMpYeM napaMeTpbl NPSAMbIX A7l TOUEK MacKu

rpaHuL
y=kx+b
. B dx

b(x,y) =y —xk(x,y)
ACC matr(k,b) ++

CS MSU Graphics & Media Lab (Video Group) o EEE— -
www.compression.ru/video/
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CobcTBeHHble HapaboTKu
Depth from geometry

GRAPHICS & MEDIA LAB
VIDEO GROUP

s CermeHTaumsa Heba
Nno uBeTy

= Bblaenenue
OTPE3KOB U3 JIMHUN
(kpalHue W
NPOro/I0COBaBLUME TOUKW) S ==
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CobcTBeHHble HapaboTKu
Depth from geometry

GRAPHICS & MEDIA LAB
VIDEO GROUP

OnpeaenexHue LeHTpa
CKOMJIEHUS JINHUM
(MMHMMM3AUNS HEBA3KN)
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CobcTBeHHble HapaboTKu
Depth from geometry

GRAPHICS & MEDIA LAB
VIDEO GROUP

Onpepenenne KpanHmnx
obnacreun ny4ykos
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[1Ba cny4yasa CueHbl

* Depth from geometry

Pacxopgswascs
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[1Ba cny4yasa CueHbl

* Depth from geometry

Cxopswascs
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Depth from geometry

®OnHanbHasa KapTta rnyouHbl

ObbegnHaem:
= Macka Heba
s CxemMa cueHbl —

= BepTukanbHbIn
rpagvieHT
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Depth from geometry

BbiBOAbI

GRAPHICS & MEDIA LAB
VIDEO GROUP

= JIOCTOMHCTBA:
=« Comfortable depth

s HepnocraTku:

= Ha gaHHOM 3Tane — CULLKOM NPOCTble peLleHust, 60nbLLoe
KOJINYECTBO 3BPUCTUK

= O6beKkTbl «NpuNUnatoT» K 6a30BON reoMeTpun

CS MSU Graphics & Media Lab (Video Group) S. Zhuo, T.Sim, “Recovering Depth from a Single Defocused 59
Www.compression.ru/video/ Image”, under review, 2010
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1.

Chao-Chung Cheng et al., “A Novel 2D-to-3D Conversion System Using
Edge Information”, Trans. on IEEE CE 2010

Changick Kim, "Segmenting a Low-Depth-of-Field Image Using
Morphological Filters and Region Merging”, SPIE VCIP 2005

Jungwoo Park, Changick Kim, “Extracting Focused Object from Low
Depth-of-Field Image Sequences”, SPIE VCIP 2006

Shaojie Zhuo, Terence Sim, “Recovering Depth from a Single Defocused
Image”, under review, 2010
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:

s BbINyCKHUKK B acnupaHTypax AHrNuu,
®paHunu, Weenuapum (B Poccnn B MINY u
MMM um. Kenabiwa)

= BbiNnyCKHMKaMu 3aWmLeHo 5 auccepraumm

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO
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