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w OpraHu3sauuoHHble BOMNpPOChHI

PTK

[MpeseHTauum 6yayT gocTtynHbl (pnewka, gapondokc, BTSync)
BmecTo ynpaXHeHur no natHMuam — goMallHue 3agaHus

1-2 gomalHMX 3agaHnsa => ak3ameH/3a4eT 3a CEMECTP aBTomaTom

I I W

BoamoxkHble 3agaHus:
3 1) npakTnyeckada paboTa + €€ geMOHCTpaUMSa Ha NEKLUK
d 2) pedepar + goknag
Cnucok Bonpocos/Tem byaet bnuxke K cepegmHe cemecTtpa
MeHa MOXHO HanTK nouTn Kaxkabin AeHb, 10:00-18:00, k. 5014/5017

OnekTpoHHas noyvta: dnstepanov@gmail.com
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Kadbegpa TpebyeT oTMevaTb nocewaemMocTb, 4 nponycka — 06bACHEHUS C
KOpeBuyem



w HUP n 6akanaBpckue paboThl

PTK

 EcTb BO3MOXHOCTb Hanucanuma HUP n bakanaBpckux padot

O TemaTuka: TeEXHMYEeCKoe 3peHne U/Mnm HEMPOHHbIE CETU, MALLNHHOE
oby4yeHne

[ TpeboBaHus: YTeHME MHOCTPaHHbIX CTaTen, nporpammmpoBaHue (Matlab,
C/C++, Python)

O BoHychl: peanbHoe BHeEAPEHME, BO3MOXHOCTb YCTPOMUCTBA Ha paboTy



w CerogHsiLuHee 3aHATUE - BBeAeHne

PTK
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UTO Takoe KOMNbITEPHOE 3peHne?
[Mo4yemy 3TO CHOXHO

[MpuMepbl ncnonbL3oBaHUSA
CmexHble obnacTtu

MoObunbHble POBOTLI

Bonpochl



w UTo Takoe KoMnblOTEpHOE 3peHne?

PTK

OcHoBHas nges

3 Tllo3BonuTb KOMMbOTEPaAM
NOHMMaTb N300paXxeHus 1 BUAEO

CmeXHble obnacTtu

J  KomnbtoTepHas rpadumka: mogenv —
B n3obpaxxeHnsd

J  KomnbtoTepHasa cdotorpadums:
n3obpaxeHnsa — B N300paxkeHus

[  KomnbtoTepHoe 3peHue:
n3obpaxeHmsa — B Moaenu

UT0o n3obpaxeHo Ha
cueHe?

(e aBTomobUNN?

Kak gpaneko oo 3gaHua?



w NMoyemy 3TO CrNOXHO

PTK

3peHune

STO Koposib
4 [NMoTpsicarowasn UIu Cpep3b?
CMOCODOHOCTb XUBbIX

CyLLEeCTB

3 50% ronoBHOro mo3ara
MaKaku

1 Camas bonbluag YyacTb
MO3ra YyenoBeka cpeam

APYrux yHKUMI

3 [Ho 93% uHdpopmauum — n3
3peHns



w NMoyemy 3TO CrNOXHO

PTK

= Microsoft
= 3anaua KOMMbIOTEPHOrO 3pEHUS Research

* [ToHATb, YTO 3ane4yaTnieHo Ha U3obpaxxeHuu

\‘l.-‘l“(;;lil'i{1:‘lll;\1nl}§;)_5; T 8 d 6 5 / 3 2 1 O
Mbl BUOUM KomnbloTep BuanT

Source: S. Narasimhan
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w NMoyemy 3TO BaXXHO

Breast Imaging Technology

Pa3BrneyeHune




w Camasn KOPOTKadAd NCTOPUA TEXHNYECKOIro 3peHus

PTK

3peHue

a

1966: MapBnH MnHcknn cdhopmynmnpoBan CTyaeHTy
NETHIO 3aga4y B 06NnacTn TEXHNUYECKOrO 3peHUs
(connect a television camera to a computer and get
the machine to describe what it sees)

1970’s: HekoTopbIN Nporpecc B NOHUMaHUK
OTAENbHbIX N306pakeHni

1980’s: HenpoceTn; caABUr B CTOPOHY reoMeTpUmn n
MaTteMaTU4eCKOW CTPOrocTu

1990’s: pacno3sHaBaHue Nuu; CTaTUCTUYECKUI
aHanmsa

2000’s: wmnpokoe npusHaHue; bonbLine
pa3medeHHble 6a3bl JaHHbIX; Ha4ano obpaboTku
BMOEO

2030’s: BoccTaHme mMallumnH?

-
gl

Turk and Pentland ‘91



w Optical character recognition (OCR)

PTK

TexHonorna anga npeobpasoBaHUs
CKaHUPOBAHHbLIX JOKYMEHTOB B TEKCT
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PacnosHaBaHue undp, AT&T labs Pacno3HaBaHne HOMEPHbLIX 3HAKOB

http://www.research.att.com/~yann/ http://en.wikipedia.org/wiki/Automatic_number_plate_recognitio
n




OO6OHapyxeHue nuy,

» Kamepsbl, CMapTOHbI cenvac nerko
obHapyxunearoT nuua



w O6HapyxeHue yrnblooK

PTK

The Smile Shutter flow

Imagine a camera smart encugh to catch every smile! In Smile Shutter Mode, your Cyber-shot®
camera can automatically trip the shutter at just the right instant to catch the perfect expression.

Smile Capiured!

S

Smile Coplured! Smile Copturad| Smile Captured!

Sony Cvyber-shot® T70 Digital Still
Camera













w Pacno3sHaBaHue 06bHeKTOB (B cynepmapKeTax)

PTK

LLTpux-koabl

LaneHawk by
EvolutionRobotics

3 “Asmart camera is
flush-mounted in the
checkout lane, continuously
watching for items. When
an item is detected and
recognized, the cashier
verifies the quantity of items
that were found under the
basket, and continues to
close the transaction. The
item can remain under the
basket, and with
LaneHawk,you are assured
to get paid for it... ©




w BuomeTtpusa

PTK

7
L. 167, NO. e
Vol 6,N06; _&

NATNAL
GEOGRAPHIC

U.S.- MEXICAN BORDER:
LIFE ON THE LINE 70

JAVA’S WILDLIFE RETURNS 750
Along Afghanistan's
War-toen Frontiep ... oo

FAIR SKIES FOR THE CAYMAN ISLANDS 7

Kak «adraHckasa gesywka» Wap6at Nyna 6bina ngeHtndgmymuposaHa
cnycta 18 net no pagyxHoun obosioyke (iris recognition)




w Bxon 6e3 naponsa

PTK

Uwock Compater

e
A & Do Cumndod o avl Pos bt Saked
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CkaHepbl oTne4yaTkoB — PacnosnaBaHue nuy (no
CMapTdOHbI, MbILLIN, CUCTEMBI HebonbLon 6a3e — BMNOsHe

©e3onacHocTu, aBToMobuNu HagEXHO)



Pacno3HaBaHue o0ObLeKToB
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 Potadeg wmne

o Pavharmd oe

Point & Find, Nokia

Google Goggles
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w CneuaddekTbl

The Matrix movies, ESC Entertainment, XYZRGB, NRC



PekoHcTpyKkuusa 3D-moaenu gBuxyLleroca nuua

Still images

EIT

Internet photos (same person)

Method Overview

Pose
Estimation

!

3D Flow

!

High Detail
Refinement

Total Moving Face Reconstruction, ECCV 2014
Supasorn Suwajanakorn, Ira Kemelmacher-Shlizerman, Steven

M. Seitz









w 3axBaTt agswxeHusa (MoCap)

PTK

Pirates of the Carribean, Industrial Light and Magic






w 3axBaTt agswxeHusa (MoCap)

PTK
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PLAYS J = HRUSH YOS O7
KEY PLAY » WARRICK DUNN 22 YD RUSH

Nice explanation on www.howstuffworks.com

http://www.sportvision.com/video.html




w «YMHbIe» aBTOMOOUNU

PTK

Slide content courtesy of Amnon Shashua

_-» manufacturer products " consumer products - News

Our Vision. Your Safety:

rear [ ~ forward
looking w - ] “ Jooking
camerd \ | . | camera

side looking camera)

r - - - - \ 1}
. Vision on . P Advance » Moblieve ot Egul Abto
Eye a Chip VIS on Appllcatlons AWS Warning System :;Iarti)s', Fran:eE At

Road, Vehicle,
Pedestrian Protection
~ and more

- Mobileye at SEMA, Las
Vegas, NV

> read more

> read more

* Mobileye

— BMW, GM, Volvo u ap. (70% nponssoanTeneun
ewle B 2010 roay)




Oct 9, 2010. "Google Cars Drive Themselves, in Traffic". The New York
Times. John Markoff

June 24, 2011. "Nevada state law paves the way for driverless

cars". Financial Post. Christine Dobby

Aug 9, 2011, "Human error blamed after Google's driverless car sparks
five-vehicle crash". The Star (Toronto)




w Urpbi

PTK

Object Recognition:
http://www.youtube.com/watch?feature=iv&v=fQ59dX00630

Mario: http://www.youtube.com/watch?v=8CTJL5IUjHg
3D: http://www.youtube.com/watch?v=7Qrnwo01-8A
Robot: http://www.youtube.com/watch?v=w8BmgtMKFbY

“MOTORIZED TILT




w MeauuunHa

PTK

Image guided surgery
MRI, CT Grimson et al., MIT

3D imaging




w NMpombliwrieHHble POOOThI

Vision-guided robots position nut runners on wheels



w MoOunbHbIe pO6OThI

PTK

NASA’s Mars Spirit Rover

http:/en.wikipedia.org/wiki/Spirit_rover htp://www.robocup.org/

Saxena et al. 2008
STAIR at Stanford




NASA'S Mars Exploration Rover Spirit captured this westward view from atop
a low plateau where Spirit spent the closing months of 2007.

Vision systems (JPL) used for several tasks

« Panorama stitching
« 3D terrain modeling
» Obstacle detection, position tracking
* For more, read “Computer Vision on Mars” by Matthies et al.




w CT3 ana pob6oTtoB

PTK

- Hasurauus

1 lo BM3yarnbHbIM Mapkepam

4 PTAM, LSD-SLAM, ORB-SLAM

1 ObBecne4veHne 6e3onacHOro BOXaeHMs, oOHapyXeHue
NpenaTCcTBUA

- llnockocTb
- Ctepeo
J Kinect

d CTpykTypmpoBaHHasi NoacBeTKa



w KomnnekcupoBaHue

PTK

1 CoeguHeHne nHopmaumm oT JaT4ynMKoB pasnnyHOU
donanyeckoun npupoabl

d CT3 +
J Opometpusa (MpoUaeHHbIN NYThb)
d GPS

J (ckaHupytoLwmin) nasepHbin ganbHoMep



w HoBbin noaxoa (camoe Hayano nyTwu)

PTK

] KayecTBeHHas HaBurauus
1 Kak mbl onpegensiem, Kyaa natm
3 Kak ctaBum n onucbisaem cebe n gpyrum LENn HaBuraymm
1 YpoBeHb abcTpakumm — «Kakon-TO PO30BbIN 9-3TaXKHbIN JOM»

1 be3 meTpukn 1 Ynucen



w Oanblie

PTK

1 Kamepa n yenoBe4veckuu rnas

1 BocnpuaTtne ceeta n uBeta

d TlNnkcenu

d Mopenb kamepbl, NpeodbpasoBaHNE rEOMETPUN

d dunbTpaumns naobpaxeHnn



LLEHTPATNIbHbIN HAYYHO-UCCIEQOBATENBLCKUA U OMbITHO-KOHCTPYKTOPCKUN

w FTOCYOAPCTBEHHbBbIU HAYYHDbIN LULEHTP POCCuUwu
WHCTUTYT POBOTOTEXHUKW U TEXHWYECKOM KUBEPHETUKU

PTK
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Poccus, 194064, r. Cankr-lletep6ypr, Tuxopeukun np., 21
Ten.: (812) 552-0110 (812) 552-1325 dpakc: (812) 556-3692 http://www.rtc.ru e-mail: rtc@rtc.ru



