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» CKONnbKO ecTb KflaccoB 0ObeKkToB?

« CkonbKo BOOOLLE N300paxxeHun B Mmpe, KoTopble
HY>KHO YMETb pacrno3HaBaTb?

* CKOJIbKO n3obpakeHnn Ham gOCTYMNHO?
* YTO MbI NPO HMX Oyaem 3HaTb?

e CKONbKO HaM HY>XHO AdaHHbIX A5ng oby4yeHus
anroputma ans paboTtbl ¢ Knaccom?
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CKOInbKO BCEro KriaccoBs 00ObeKToB?
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1500-3000 ocHoBHbIX cyLwiecTBuUTENbHbIX, ~10 nogkateropunn

Biederman 1987
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10 B cTeneHun
Yncno KapTMHOK Ha OUCKe: 104
Yncno kapTnHoK, BuaeHHbIx 3a 10 ner: 108

(3 images/second* 60 * 60 * 16 * 365 * 10 = 630720000)

Yncno KapTMHOK,

BUOEHHbIX BCEM YENOBEYECTBOM: 1020

106,456,367,669 humans' * 60 years * 3 images/second* 60 * 60 * 16 * 365 =
1 from http://www.prb.org/Articles/2002/HowManyPeopleHaveEverLivedonEarth.aspx

Yycno KapTMHOK BO BCESNTEHHOM: 10243

108" atoms * 1081 * 1081 =

Yucno Bcex KapTUHOK 32x32 : 107373
256 327323 ~ (7373
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y Antonio Torralba
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Slide by Antonio Torralba
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YTOo Mbl MOXeEM
caenartb, ecrfin y Hac
ecTb 80 MMUNNMUOHOB
KapTUHOK?

A. Torralba, R. Fergus, W. T. Freeman 80 million tiny images: a large dataset for
non-parametric object and scene recognition IEEE Transactions on Pattern
Analysis and Machine Intelligence, vol.30(11), pp. 1958-1970, 2008.
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[Tpnmepbl n3obpaxkeHumn
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80 MMNNNOHOB N300paxeHnN

http://people.csail.mit.edu/torralba/tinyimaqges/
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80 Million Tiny Images

6919) Mohammed ali [Hide definition] | Ittt

Click on the image if you think it is correct (a green Mohammed Ali, Mehemet Ali, Muhammad Ali |
frame will appear), and twice if it is wrong. For images |§ (Albanian soldier in the service of Turkey g

S g b Sl o s] i { who was made viceroy of Egypt and took
that you are not sure leave the black frame around  § control away from the Ottoman Empire and §
the image. established Egypt as a modern state !
(1769-1849))

{ Wikipedia: open wikipedia page

: Average Image

Click to submit selection
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[ToncK no Konnekyuum Ghaan

SSD meTpuka ans cpaBHeEHUS1 N30b6pakeHum

Dgp = D (1(x,y,6) = I,(x, ,¢))’

X,),C

& Atﬁe-‘—---“ _—1 oo

11151 yCKOPEHWS MOMCKA UCTIONb3YEM MHACKCALMIO e e

no nepsbiM 19 rnaBHbLIM KOMMNOHEHTAM BCEWN
konnekunn 80M nsobpaxeHnn

S o s
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LSRR 4D
OTaenbHO pacyeT, CKOMbKO SeE ey 8
npnbnunantenbHbix M n3o0bpaxxeHnin Hy»KHO %25
BblOpaTth, 4ToObI HANTNU N=50 TOYHbIX 2 los R R
onvxanwnx (rpaduik) e L R
Bbi6npaem 16000 no npuGAMKEHHOI %m O amti000.000 |
Q 48 1w ) & 10

METPUKHU, BHYTPU CpaBHMBaAEM TOHHO 0%\ 10
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bonee croXxHble METPUKU seaks

Target Nighbor Warping  Pixel shifting

Dv%/arp = Ineln 2(11(359)/,6) _THIZ(xayQC))z

X,y,C
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number of images

BeposaTHoCTbL HanTu cocena, c
koppenauunen 6onbLue 0.8 nnm
0.9 B 3aBMCUMOCTHU OT
pasmepa Konnekyum
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Probability for same category

0_7....'..
06f-- -
05} '
04} - -
03[ """
0.2}
01 °

04 05 06 07 08 09 1

Pixelwise correlation

d)

BeposaTHOCTL TOro, 4To
N306paxkeHnsa OTHECEHBI K
OHON KaTeropun B
3aBUCUMOCTUN OT KOoppenaunm
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bonbLiune Konnekumn

Ecnn y Hac JOCTaTOYHO AaHHbIX, TO Ja)ke NPOCTbIMU
MeTodaMM Mbl MOXEM peLliaTb CITOXHble 3aaa4m

Kak HamMm nony4ymTb 4OCTAaTOYHO AAHHbIX?
Pa3amMeTuUTb camunm...
Web 2.0
[ NobanbHbIN KaNnUTanNM3m
CuHTEe3npoBaTb
dunbTpoBaTbL MyCoOp
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http://labelme.csail.mit.edu/

-~
Sign in (why?
Please contact us if you find any bugs or _9_ (W_L]
have any suggestions. )
| T L With your help, there are

Label as many objects and regions as you can in this image 91348 labelled objects in the database
\ ; ) = = : ; : ] (more stats)

~— Edit/delete object Instructions (Get more help)

Use your mouse to click around the
boundary of some objects in this
image. You will then be asked to enter
the name of the object (examples: car,
window).

Iwindow

(oom Tose]

Labeling tools

& e e R | QP!

Erase  7650m
= il segment Eit Image

Polygons in this image xuy)

TTIT . | T
| | W 1
i [ Al window
11111 v
: window
] - sidewalk
e T i
e building region
house

B. Russell, A. Torralba, K. Murphy, W. T. Freeman LabelMe: a database and web-based
tool for image annotation, IJCV, 2008
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T
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ImageParsing.com
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Input image (G)

manual

A= 21| labe“ﬂg

RNL_—R 5
Import

I == _ = —:_ltemp]ate Object level segmentation and semantic annotation

: o A\
I 2/)\e % M
e 4 ~
I s el
| o u-\._'f eny | (S) —————
| Templates of skeleton |
| and face \

And-Or graph : -
Land marks for face, body/limb direction
knowledge base(K)

output
>

Output XML
files, region
mask and image
patch of object

Okono 4M oTMeYeHHbIX 06bekToB, AocTyn 3a 1000$

Z.Y. Yao, X. Yang, and S.C. Zhu, "Introduction to a large scale general purpose
groundtruth dataset: methodology, annotation tool, and benchmarks", 6th Int'l| Conf

on EMMCVPR, August 2007.
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» Automaton Chess Player — poboT, nrpasLwinmu B wiaxmarhl
« ABTOMAaTOH ABUraeTt urypsbl, roBoput «Hek» n obbirpbiBaeT Bcex!

« C 1770 no 1854 passnekan nyonuky, Tonbko B 1820 roay
packpbIfin obmaH
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Workers

Geog

Task: Dog?

. Answer: Yes ‘
Pay: $0.01 X
www.mturk.com ‘

* MIHTepHeT-OpoKep ANs BbINONHEHNS UHTENNEKTYalbHbIX
3aJaHnn No aHanuay N3obpakeHnn

$0.01
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 Human Intelligence Task

e 3JTO 3afava, oveHb npocTas angd YenoBeka, HO
KpanHe CrioXxHasa ansi KomnblTepa

* [lpumep: padmeTka AaHHbIX
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KBanuduvkauuoHHble TeCT ANsi NPOBEPKM NOHUMaHUS 3aaHuS

Ha 3apaHee NoAroToBrfieHHbIX AaHHbIX

MpoBepka cornacoBaHUs pPe3ynbTaToB OT HECKOSbKUX

NCMONHUTENen

Task: Put a box around every head

[

[

Please read the detailed instructions to learn how to
perform the task. Please confirm that you understand
the instructions by answering the following questions:

Which of the following checboxes are correct for this
annotation?

No people
(there are people in the image)

> 20 people
(there are more than 20 people of appropriate size)

Small heads
(there are unmarked small heads in the image)
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1.
2.
3.
4.
5.
6.
7.

3anTtn Ha mturk.com
Hantun HIT
CornacuTtcst Ha Hero
[TopaboTaTb

CoaTtb paborty

Noxpatbcs ogobpeHns

[Tony4nTb OeHbrn

Want to work on this HIT?  Want

to see other HITs?

Accept HIT [ Skip HIT |
@ || no-objects

Finished with this HIT?

[ Submit HIT |

Let someone else do it?

Return HIT |

W) || al-done

__ bad-annotation
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PaspaboTtaTb MHTEPdENC 3aaHUS
[loaroToBuUTb AAHHbIE
Ony6bnukosaTb HIT

LNoxaaTtbcs BbIMNONTHEHUA PpabOThI
[MpnHATL (OTKNOHUTL) paboTy
OnybnunkoBaTb HoBble HIT
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« [lpocToTa 3agauu
Xopouwlo : 'ae mawmHa? (bounding box)
Xopouwlo : CkosrbKo mawmnH? (3)
[1noxo: Ckornbko MawunH? 132)

* Hwuskmn obbemM B3aMMOOENCTBUSA C NMONb3oBaTENeEM
XOpOLLO : HECKOJSTbKO KITMKOB, MNapa CrnosB
[Tnoxo : aeTanbHas pa3aMeTka BCeX OOBEKTOB (COTHU TOYEK)

* YeTKO onpeaeneHHoe 3agaHue
Xopouwo : OTMETUTb Yronku rnas.

[Tnoxo : OTMeTUTbL cycTaBbl (HU3KOE pa3pelueHne, 6nunskue
n3obpaxkeHns)

* JlakoHM4YHOE onucaHue
Xopouwlo: 1-2 ab3aua, eguHoe anga Bcex 3agad
Xopowo : MHOro KapTUHOK
[1noxo : 300 cTpaHuL pykoBoacTBa
[Tnoxo : Noxoxune, HO pa3Hble 3aga4n
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[Touemy paboTaeTt?

« 3apnnata «Typka»~ $2/uac
 MuHumanbHaga 31 B MHaum ~ $6/0eHb
 MakcnmanbHas pabovasa Hegensa B IHaun ~ 48 hrs

2*48*48 = $4608 Ha pabouyero
CpepgHerogosoi goxoa B MHaum - $1733
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e QOueHb yaobHbIN 1 aelleBbIn UHCTPYMEHT Ans
noAroToBkn oby4yatroulen BbIbOpKU

* [lpnmeptil:
 Pa3meTka n aHHoTauua noaen
— 3861 aHHoTaums onsa 982 nsobpaxenun 3a $59

« 3agaHue aTpmnbyToB Ob6bEKTaM
— 500000 aTpnbyTos 3a $600
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—  O6pa3s cueHbl

e A Kak YyenoBek cpaBHMBAET
N3006pakeHna?

« Bonpoc Bce elle OTKPbITbIWA, HO ECTb
MHOIO MHTEPECHbIX Pe3yribTaToB
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= Mary Potter (1976) et

 Mapwu lNoTTep (1975, 1976)
NpPoAdEMOHCTpUpoOBana, 4To nNpu
CKOPOCTHOM MNoKa3se cepun nsobpaxeHun
(100 mcek Ha nsobpaxeHue), YenoBek
ycneBaem U3Bfieyb 1 3anOMHUTbL MHOIO

BU3yanbHOU MHJ OpMaLUUN U3 KaXXOoro
N300pakeHns
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« ABTOp: Aude Oliva

* WHcTpykums: 9 potorpaduim dyayTt nokasaHbl no

nonceKkyHabl Ha Kaxayro. 3agadva 3anoOMHUTbL Bce
n3oopaxeHus!
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TecT HA namMaTb

« Kakne ns gootorpadpuin Bbl 3anoMHUNN?

 Ecnu Bbl BUgenu aty ¢otorpadpuio, Hy>xHO
XFONHYTbL B nagowu (oauH pa3s)

 Ecnu Bbl He BUOenu aty dotorpaduio, Toraa HUYero
He HY>XHO AenaTtb
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3anoOMHNTb HYXXHO ObINO BOT 3TN N300paxXeHus:
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«O6pa3s» (GIST) cueHbl

* BarnaHyB Ha nsobpaxeHue, YenoBeK 3anoMmMHaeT
CMbICST N300paxeHusi, KaTeropmm o0 bLEKTOB U
npumMmepHbIK NnaH cueHbi(global layout)

 OToenbHble geTann o0bEeKTOB 3a0bIBAOTCA U HE
domkcupyroTcs
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Riesenhuber & Poggio (99); Vidal
-Naquet & Ullman (03); Serre &
Poggio, (05); Agarwal & Roth, (02),
Moghaddam, Pentland (97), Turk,
Pentland (91),Vidal-Naquet, Ullman,
(03) Heisele, et al, (01), Agarwal &
Roth, (02), Kremp, Geman, Amit (02),
Dorko, Schmid, (03) Fergus, Perona,
Zisserman (03), Fei Fei, Fergus,
Perona, (03), Schneiderman, Kanade
(00), Lowe (99)
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« Yto genaet ux pasHbIMU?

Ceiling

Geiing Lamp wall
Light S painting
Door Door - ainting  irror
Dbee B mirror i
Wall Door Wall Loor wall wall amp

g phone
Fireplace alarm
armchair | " armchair Bed I
Floor Side-table

Coffee table carpet

* PasHble 00beKTbl, pa3Hble NPOCTPAHCTBEHHLIE
KOHJoUrypaumm



py g

&

B
Uem cueHbl oTnnyarTcsa?

Microsoft

Research

cabinet

dishes

cabinet

Window

faucet
sink counter

cabinet

mirror

faucet

sink SO2ap

cabinet

ceiling

mirror

shelves wall

_ towel
sink
counter

cabinet

lamp
glasses Mirror
beer
counter
stool

lamp

« PasHble 00beKTbl, NOXOXNE NPOCTPAHCTBEHHbIE

KOHpUrypaumm nobpaxeHumn
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window

bottle

chair

wall
table

table chair

table

chair

window

chair

chair table

table

e table :
%ggl% " tablechalr

chair

chair

chair
. floor

chair chair

table

tablg

wall

chair

floor

table

window

table chair
table

chair chair

table

KOHpurypaumsi nsobpaxeHus

* [loxoxune o6beKTbI, pa3Hasi NPOCTPaHCTBEHHAs
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celling

wall window
= %‘u%&air
__lable ™.

chair

chai
floor w‘:

« [loxoxne o6BbEKTbI, pa3Has NPOCTPaHCTBEHHAas
KOHdbUrypauus n3odpaxxeHus
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cabinets

ceiling

cabinets
window window window
steat seat
sea
seat seat t
sea
seat .

[cabinets ceiling

cabinets
window seat seat window
sea
sea seat t
sea
seat s asif

wall
column

se?t seat
sea seat
seat seat seat seat
seat seat

seat seat

ceiling

screen

seatseat

seat seat

* [loxoxune o0BLEKTHI, MOX0Xad NPOCTPaHCTBEHHAS
KOHUrypauus

 Pa3Hoe ocBelleHue, Pa3HblE MaTepUnarsibl
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[Topoxaatome ocobeHHOCTH

« «Emergent features»

“Recognition via features that are not those of individual objects
but “emerge” as objects are brought into relation to each other to
form a scene.” — Biederman 81

-

|
/ "“\i
o e 8 ZEE B
g_‘,’—j f H% 1
@‘///ﬁ'f-f“”

]
|
FIG. 8.23. Downtown Buffalo. Drawn by Robert Mezzanolte by converting

objects in a photograph to basic rectilinear or cylindrical bodies. FIG. 8.24. Office, drawn by Robert Mezzanotte.

* W3 “cemaHTuKa B3rnsga Ha cueHy”, Biederman, 1981
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Moaenb cueHbl

SceneType 2 {street, office, ...}

« Scene emergent
* Ensemble statistics
* Global features
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~ YT0 Mbl MOXXEeM 6e3 00beKToB? et

SceneType 2 {street, office, ...} @

cene emergent
* Ensemble statistics
* Global features

Local features @ Q @
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high
edge
energy

low
edge
energy

Edge Orientation

TORRALBA, A., MURPHY, K. P.,, FREEMAN, W. T., AND RUBIN. Context-based
vision system for place and object recognition. In ICCV 2003

E. P. Simoncelliand W. T. Freeman. The steerable pyramid: a flexible architecture
for multi-scale derivative computation. IEEE Intl. Conf. on Image Processing, 1995.
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Frequency

YcpeagHeHue Kaxaoro ypoBHSA nmpamuabl no
pelwieTke 4*4

high
edge
energy

low
edge
energy
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[HeckpunTtop nsobpaxeHnsa GIST Research
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high
- edge
ener

_ low
edge
| ener

[lobaBneHne kaHana useTta Ans
Oonee ToOYHOro onucaHus
LBETHbLIX N306pakeHni Edge Orientation
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Inpainting

James Hays, Alexei A. Efros Sceneopetion using MiIIionsof hotoqraphs,
SIGGRAPH 2007 .
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Google

| ([ Search Images ] [ Search the Web | S2:need image Seaich

Preferences

Strict SafeSearch is on

Images Showing: ‘AII image sizes ¥

Change Alley Aerial Plaza with its The Printer's Alley

300 x 400 - 21k
en.wikipedia.org

2007 Alley Loop Sponsors
300 x 453 - 51k - jpy

wawwy. cbnordic.org

Grace Court Alley
732 % 549 - 80k - jpy
wyaw. bridgeandtunnelclub.com

il

679 x 450 - 468k - jpy

franklin.thefuntimesguide.com

Change Alley : interior
550 x 413 - 98k
infopedia.nlb.gov.sg

panoramic photo of Alligator Alley

4902 x 460 - 1048k - jpy
sflwy. er.usgs. gov

Results 1 - 20 of about 908,000 for alley [definition] with Safesearch on. (0.07 seconds)

ign looking ... Looking west past Printers Alley. More Bubble Gum Alley photos

679 x 450 - 464k - jpg

franklin.thefuntimesguide.com

Earl G. Alley ...
321 % 383 - 19k - jpy
ww. msstate. edu

g e 4w b o Formn

Richard B. Alley
450 % 361 - 29k - gif
www. ncdc.noaa. goy

AL -

can be ...
764 x 591 - 33k - gif
www locallinks.com

Gun Alley 8.5x11 Full Color Ink
WWash ...
390 x 301 - 14k - jpgy
www rorschachentertainment.com

Also, Chn Aley is reported to

450 x 337 - 82k
phidoux.typepad.com

Gasolin Alley gang
692 x 430 - 177k - jpy

Grace Court Alley
732 % 549 - 98k - jpy
ww. bridgeandtunnelclub.com

500 x 375 - 48k - jpg

L "":"-u

newcritics.com

ard

Ego Alley

dc.about.com
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... 200 n3obpaxeHunun
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Graph cut + Poisson blending
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... 200 onmxkanwmnx
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... 200 onmxkanwmnx
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... 200 onmxkanwmnx
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[Touemy 310 paboTtaeT?
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10 onmxanwmnx ns 20,000 nsobpaxeHnn
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10 GnvmxkanLmnx n3 2x MUIIIMOHOB U300paXxeHnn
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» Cobpanun 6M kaptuHok ns Flikr c
npocTtaBneHHbIMN GPS-meTkamu

* YMeeM nUckaTb Noxoxue
n3obpaxeHust B bonbLuon 6ase

« Knactep 13 400 malwumH ang
aHHoTauun scex 6M nsobpaxxeHum

* Hangem, BOT 3Ty KapTUHKY:

James Hays, Alexei A. Efros im2qgps: estimating geographic information
from a single image, CVPR 2008.
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Cuba
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OTObOpaxeHne pesyrnbTaToB HA KapTe
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~ YTO Mbl HAWNU:

Madrid england

europe Barcelona
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TODpaXeHne pes3yrbTaToB HA KapTe

)

200 pesynbTaToB, KracTepusyem 1 nokaxkem LEeHTpbI
N pacnpeneneHne KapTMHOK
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Figure 2. Global population density map.
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Figure 4. Global land cover classification map.

Forests Shrublands, Grasslands, and Wetlands Agriculture, Urban, and Barren

=

Barren or
Snow and Ice Sparsely Vi o
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Open Shrublands

Croplands

Deciduous Broadleal
Forest

Savannas Grasslands
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Jean-Francois Lalonde, Derek Hoiem, Alexei Efros, Carsten Rother,
John Winn, Antonio Criminisi «Photo Clip Art», SIGGRAPH 2007 .
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BHegpeHne oObEKTOB B n30bpaeHue

BbicokogeTanusnpoBaHHas
MoAernb
KauyecTBeHHble MaTepuarbl &

- ®doTopeanucTuiHas Busyanmaauugd
- Jloporo n «aoMoxo3sinke» He nog cuny
Paul Debevec. Rendering Synthetic Objects Into Real Scenes: Bridging Traditional and

Image-Based Graphics With Global lllumination and High Dynamic Range
Photography, SIGGRAPH 1998
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- bbicTpo 1 geweBo
- J[laneko oT peanbHOCTMU....
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- BcTtaBum malluHKy ¢ gpyron dpootorpadun...
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OnaTb MHOMO-MHOIO AJaHHbIX. ..

~ BosbmeM noaxodsiyto KapTUHKY U3 KOMNNEKUUN. ..
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Nnesa cuctembl
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NcTouHUK gaHHbIX: LabelMe [russel et ar., 2005]

-~ B cetu (http://labelme.csail.mit.edu)
- 170,000 obbekToB B 40,000 nsobpaxkeHnsax
-~ meHoBaHHbIE MNOMUIroHsbI

(aXala) LabelMe: The open annotation tool =
- . @ /;‘ - @ hup:// csail. mit.ed i lectionsLal &folder=static_outdoor_urban_city_s ¥ b= W = Wikipedla (Engiish) Q) #
&‘ » Sign in (why?)
Pisase soninct yg f you find any bugs or
have any suggestons,
There are 169928 Iabelled objects

Show me another image

Label as many objects and regions as you can in this image
b E \_'& », - :_h_u‘-r’ru e AT :

| Instructions (Get more help)

Use your mouse to click around the
boundary of some objects in this image.
You will then be asked to enter the name
| of the object (examples: car, window).
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- BblcoTa kamepbl
- HaknoH kamepbl
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[TapameTpbl Kamepbl

PocT yenoBeka blcOTa aBTOMObBUIIA
1.7 +/- 0.085 m 1.5 +/-0.19 m
National Center for Health Statistics automatically learned)

00O
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Car Man Woman Parking Fire
meter hydrant
1.5m
1.0m
0.5m

Man 1.80
Woman 1.67
Parking meter 1.36

Fire hydrant 0.87



Microsoft

Research

OOHOM KaMepbl He XBaTaeT...
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- MO>XHO OLEHNTb OCBELLEHHOCTb CLIEHbI

¢ PasHble npnbnuxeHHble MoAenu [Khan et al., ‘06]

N306paxkeHne

KapTa cueHbl




(S Microsoft’

© Research
OueHkKka ocBelleHUs

Database image P(pixel|class) CIE L*a*b* histograms

F

Automatic Photo Popup
Hoiem et al., SIGGRAPH ‘05
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~ KayecTBO cermeHTauum G

- Bce pasmeyaloT nonb3oBaTenu
- KayecTBO cermeHTauum pasmTenbHO OTNNYaeTCcs

38 points / polygon 4 points / polygon
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- PaspelueHuna gomkHbl COOTBETCTBOBATL!

x3 up-sampling
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~ 3aMEeTHbIe rpaHuLbl CKINENKN Npmn NCNosb3o0BaHU
NCXOOHOW CEerMeHTauunmn
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Spline blending
[Burt and Adelson, ‘83]

Drag-and-Drop Pasting
[Jia et al., ’06]

GrabCut Lazy Snapping Poisson image editing
[Rother et al., '04] [Lietal., ’04] [Pérez et al., ‘03

5

- MeToa poneH ObITb aBTOMaTUYECKUM!
~ PaboTtaTtb co crnoXXHbiMM oObekTamu

-~ PaccmoTpum Ha nekuum no umgopoBomMy
dooTOMOHTaxXYy...
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~ TeHu [Kersten et al., ‘96] e

- bypem gnsa kaxxgoro oobekTa U3BrekaTb €LIE N TEHb
- EcTtb meToabl...
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N306paxkeHune

OueHka TeHun

YTO4YHEHMEe TeHUu

i —t

[lepeHoC TeHu

Pesynbrar
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Sketch2photo Sk

sunset beach
v
seagull
= =<

sailboat sailboat

wedding kiss

Tao Chen, Ming-Ming Cheng, Ping Tan, Ariel Shamir, Shi-Min Hu
Sketch2Photo: Internet Image Montage ACM SIGGRAPH ASIA 2009
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Scene Item o -

Sketch Candldate. Image Image (.:m.nbl.natlon Ranked Output

Selection | Optimization

 Npes:
* [lonck B HTEpHETE NoaxXoAsLUUX ANsi KOMAO3NLMK
n3obpaxeHnn
« 3000 kaHaupaToB Anga kaxgoro odobekTa (BblibmnpaeTtcs 100)

« 1000 kaHgupaTtoB anga goHa (Bbibnpaetca 20)
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= Bbibop kaHanaaToB Ha OOH Research

0

 QunbTpaums No pagy Kputepues
» CornacoBaHune No coaepxaHuto

— [na kaxgoro n3obpa)keHns BbIYUCIISIETCS rTMCTOrpaMmma LIBETOB
— Nwem nsobpaxkeHunsi noxoxxme no LuBetam

« CornacoaHune No ropusoHTy
— BblMmncneHue ropnsoHTa

— OTtbpacbkiBaeM n3obpaxeHunst co 3HaumTernbHbIM >30%
OTKINOHEHMEM rOpU3oHTa

* @OH gomkeH bbITb MPOCTbIM
— CermeHTauus nsobpaxeHus

— CyuTaem Kor-Bo CErMeHTOB, B BbIMYKI10M 060noyke 06beKToB As
pa3MeLLeHuns
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~ BbiBGop KaHAWOATOB AN 0OHLEKTOB sseare

« [Ina komno3uuum nyyulie Bcero NnoaxoaaT Takme
n3o00paxeHus
» OpauH 3HaYMMbIn (salient) 0ObEKT Ha YMCTOM, NPOCTOM (hboHe
« ®opma 3Ha4YMMoro obbekTa noxoxa Ha dopMy LENEBOro
* KWcnonb3yem salient-cermeHTauuio

LIU, T., SUN, J., ZHENG, N.-N., TANG, X., AND SHUM, H.-Y.
Learning to detect a salient object. In Proc. of CVPR 2007
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Beibop kaHAnaaToB Ans 06bekToB (2) et

* Yuctbin, NnpocTton ooH

« CunTaem Kofmnm4ecTBO CErMEHTOB B NONOCE BOKPYT
HaMOEeHHOro 3Ha4YMMoro oobekTa

» OTbpacbiBaeM nzobpaxeHue, ecnn cermeHToB 6orbLue 10

* YTOYHEHue cermeHTaummu

* Wcnonb3yem GrabCut (passutume Interactive Graph Cuts) c
NPAMOYroSfibHOW paMKon Ons MHUuManusauum

° (DI/IJ'IpraLI,I/IFl MO COrflacoBaHMO KOHTYPOB
« Cuurtaem pacctosiHue ¢ nomoubto Shape Context

@ )
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Red car
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* [lepebupaem Bce BO3MOXHble KOMOUHAL MK OOBEKTOB
N POHOB U3 OCTaBLUNXCS KaHONOATOB

«  Kaxgbin 0ObEKT MOXEM NMPOBEPATL A9 BCEX (POHOB
He3aBUCUMO OT APYrMx OObEKTOB

* AHaJ'II/I3I/IpyeM corfnacoBaHme rno uBetam n Ka4ectBo
KOMNO3NLMN OKOJ10 rpaHuL bl

* Bce 3aHnmMaemM 15 MUH * 4Yncno o6bLEKTOB + 3 MUHYTHI Ha

dooH
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grass field

sheep cow

desert

cheetah o moto rider

snow field

3 manski  snow man

kid ski

Z

bear catch salmon jump
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~ Pe3some nekumm

e JlaHHble — OOVH U3 KpaeyroJibHbiX 3fieMeHTOB AJ14
peweHnd 3agayvi KOMMNbOTEPHOIO 3PEHNA

« Ecnu gaHHbIX o4eHb MHOrO, TO pAaA 3ada4y MOXHO
PELLUUTb «MNO aHarornmm»

e HyxHO ymeTb cobupaTtb bosblUMe MacCUBbI AaHHbIX
N ObICTPO UCKaTb B HUX

* WNHTepHeT n rmobannsauua gatoT HaMm yaobHbIn
MHCTPYMEHT anga coopa n obpaboTku gaHHbIX



