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Fundamentals of Computer Vision

Introduction to Computer Vision

a

Ay wiszamans

(pinyotae at gmail dot com, pinyo at su.ac.th,)

AAIVIADURNDS ANEINEFIENS UAINede@auinsg

dUmnvinsn.1

Topic Outline

* MNKATNITUBILAY

" gelsfenn

" gylsAensueaiiu (MereuRILABS) ?
o anuisdemeditinsueniiuvenouiimesuazeanidu |
. ﬁwluﬁaﬁaaﬁmiﬁauﬁuaﬁﬁaLﬁmﬁum'ﬁumLﬁumamauﬁama%
. msﬂiz&;ﬂmﬂlﬁﬁﬂauﬁaLmaﬂumuﬁlﬁmﬁumimaﬂLﬁu

[

f\mmﬁmmsmdLﬁu%amauﬁ’maﬂﬁmﬁu

[ )
Calle

28 UN31AN 2558 Agley wilszamans uninenaefaluing

mwuazmsuamﬁu

v @ 1

B Srilaunninufe1avzdedunmala wu Anlevesn nanuila

" ynndadfdnaglifiuduuunsinunisuesiiu deyafidnunyssananadnay
gnienidyaravanelfunnnifsdunmvanslia

a ®

< . . A < [ Yo o
* MsuBiY (Vision) Aenisuesiiunin Suilarudyaudidning

<

Tnsedyanadinmineuinaziuaesifivioaniia

< a I3 .. DA
* MsueuUYeIRBNTIABS (Computer Vision) Agiiuiauaansaly
msfseyasonuannmilaiowesiiu dnasiferferiv

v

N153U3 (perception), N13U529UIN (registration), kazA11uaa1a (intelligence)

U

28 UnNs1AY 2558 Agley wlseanans urninede@auing

AWAInanalauIIINdyIuateUTEAN

" pwdngnaseanndyyineglaegramils uddiulvgiinainuasd
AuBaLY (visible spectrum)

" alisdudsunaniasiinnuaadiulsiie1eg19me?

Agyley wivszamans unineidefaling

28 UN3AU 2558

S
3
=
=)
9]
(9]
Q
a
L}
Q
a2
>
©°
c
©
>
©
vl
x
Y
o
kel
c
[T}
-
[}
!
<
o
[73
Q
o
‘a
0
©
(9]
+
c
©
c
£
[T}
o
©
>
o
c
=
[
Q
=)
%]

—~
[}
9
e}
2
S
I
<
o
kel
c
©
£
(@]
<
(%]
<
z
o
2
[
g
£
3
<]
o
o
on
©
£
=




N15UTEUIANANTNUAZNNSUD AT UVBINDUNIADS

mMsUszanananmiiuiinsinlinmiinaautinueudonisvesdld
" uilutlgdureuavesiudsznaranmisiuluds
o MsueniuilunIn (mage seementation)
* N1333171M (image recognition)
* n15UsEiUTINIW (image registration)

B yUn9diueean1sUsEInaRan niuNsuasiuvesnauinasidnvauzmilauiu

e

TEUIUNIU

AN TanEY

Awanansiiulumedyausuniu

2

28 Un31A3 2558 Agyley wndszamans uninerasAaling

—

UL

@
&

GG

I
iUﬂﬂJTUﬂ'JUL‘LJ“LJﬂqi

b

AN MathWorks (&

(6]

ANV INUAEASUUIDU

Robotic Vision

—————— Multi-variable SP
e ™~
7 Control ‘ Non-linear SP

| .
~—— . \_ Robotics
[ Artificial - —— T
._Intelligence ,J \\.S,,I_,g,nal Processmg/!

Computer
Intelligence

Cognitive . ——
Vision ' g \

| Machine |
\\l_earnlnigz Y.

Machine
Vision

Computer
Vision

Physics optics

Image

Statistics Processing

“Mathematics lemadin
Geometry T — - L Imi?lng‘
Smart

Optimization Cameras

\\Neurob|ology |
nsusdiuTesReuiIwauazNs

< “ 4 4 o Biological
Y321aNaN WU UANY I NATULNEINY  Vision

28 un31AL 2558 Agyley widszamans uninerasAaling

on
¥
Q
0
kel
9]
o
=
2
<
(o
@
=
(o
=

AMULNEITRINUEIVIDULULED 9 dlnaninnau

Artificial
intelligence

J Cognitive
science

processing

fuevfeaildeglundngnsmaneuily

28 Un31AN 2558 Agyley wiUszamans unineraedaling

Slide credit: Kristen Grauman and Bastian Leibe

—~

o ¥ = a ca o
MlufasfnernaunnasITY

LWi’]Bﬂ'ﬁNENLﬁUNIWU

T

28 1N3IAY 2558 Agylay wiszamans univerdedading

o aa a o 1o o o o ) ' '
wauddnnselinflegnilulutagiu imsldnuiunsvangluaivieng 1

Slide credit: Kristen Grauman

o




MludasrnuInaunnasITu (2)

* ndpI NN waz Awedaulmileognni

Y 9

v a d’( 1 <
* M3UssynAliniiuselonliiutueg19sIng,
" AsianaduiAaNNsUIAWERIRLNTINAY
" A15a999R51ANUaeRSBwUUSRULR (AufanssuNdesaedeveasaulunIn)

" A5ERRan TNeUNS

Y
fala = 1%

o yhbidilanisinuveinisuesiurewyBgRBaus e

(%

WARIUNIUINeFansAnauladnuin

[ ]
Ce

® msidrdngluyaeaiiadulietials

28-Jan-15 Pinyo Taeprasartsit, Silpakorn University, Thailand

Slide credit: Robert T. Collins

©

Topic Outline

*  AMMLAYNITUDILIIU
" gelsAann
® aylsAani1suauiiu (Frenauiimes) ?
*  AUNYITDWDIIVINITUDUNUYDIABUNUABS LA ANENTOU 9|
. ﬁwlmﬁ&éf@aﬁmﬁﬁwiuaﬁ%’aLﬁmf"fumﬁmaLﬁuﬁuamamﬁama%
¥ a a A £y <
* msUszgndldrauiamasiuaunneliunisuaiu

[y

* Sindvivnisuesiuresreuianeslinay

28 un31AL 2558 Agyley widszamans uninerasAaling

10

nsUszgndldrauiiamasiunuiieatunsusaiu

*  N15NANUENIANNIAEINULRHIUTEUUABNNINDS

" msAunua iR 9 1y sseemaindayaninm
(MyinAmaud® / measurement)

o '

" 715597700 yAAa @il way NINTITU HABAIUATIANUAUNUSYRIFWAT

U L]
)

(N33Ugkazn1ILUanIuuLe / perception and recognition)

u mmﬁwa‘ummgﬂ (segmentation)

* msuszandldnanzaslusvuslawvuanis
¥ N1IVIs
" 75NN

" A5unne

28 Un31AN 2558 Agyley wiUszamans unnineraedaling

11

N13INANENUR LU

Real-time Stereo

Structure from Motion

I input sequence
TRT

Relating images | -

l

Structure & Motion
recovery

|

Dense Matching —----- -

feature matches

l dense depth maps

. il v 3D Mode! Building
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Pollefeys et al. = ;

3D surface model
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amusement park
sky

The Wicked Cedar Point
Twister

B
!
ride Ferris

wheel

Lake Erie water

Motion
Emotions...

Face Detection and Recognition

Tag Your Friends

This will quickly label your photes and notify the friends you tag. Learn more

Whao |s this? Who Is this? Who Is this?
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NILUIYDULYA YD Intelligent Scissors in Action

* nsslnsoaasey (Intelligent Scissors or Live-wire Segmentation)

28-Jan-15 Pinyo Taeprasartsit, Silpakorn University, Thailand

Image: Mortensen SIGGRAPH 1995
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I'uhnf- 1-Based lnlr-llig xnl Scissors
with a Four-Parameter Edge Model
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http://web.engr.oregonstate.edu/~enm/publications/CVPR_99/toboggan_scissors.mov
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Green
Shotter wavelength Longet wavelength o2 Red

Gamma vy
10'thm

Ultraviclet Visible Spectum Infrared Radio

10tnm 107nm 10°-Bnm
Gieen Red
(546nm) (700nm)

ys
109nm

Fraction of fight absorbed

by each type of cone
°
T

Blue

400nm 480nm 560nm 680nm
Wavelength

(Image Courtesy: Gonzalez)
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n15Uszanaldnienisiu (1)
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(Video courtesy: NFL SuperBowl 2010, obtained from YouTube)

http://www.youtube.com/watch?v=j3L09iVopc
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n15Uszenaldnienisiu (2)

Hawk-Eye: s$UUNSAAAINQNUBALAT UBNALUULTIA LR
(Ball-Tracking and 3D-Positioning System)

(Video courtesy: Australian Open 2009, obtained from YouTube)

http://www.youtube.com/watch?v=E5-abgnmGIU
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(Video courtesy: Takeo Kanade, Carmnegie Mellon University; NFL SuperBowl XXXV) 2
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® Penn State’s Virtual Navigator and Tree Analyzer

® Broncus’ LungPoint® Virtual Bronchoscopic Navigation
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Computer graphics is usually an integral part

(Image Courtesy: Broncus’ LungPoint Virtual Bronchoscopic Navigation)

of a computer vision system
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LungPoint Virtual Bronchoscopic Navigation

The system allows the physician to see a target behind the airway wall
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(Image Courtesy: Broncus’ LungPoint Virtual Bronchoscopic Navigation)
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Slide credit: Robert T. Collins
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Slide credit: Robert T. Collins
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Object appearance changes with respect to viewpoint

Agyley wiUszamans unnineraedaling
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Slide credit: Robert T. Collins
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Human Perception: Color Constancy

* nalnnnmsueaiiuvesywdiignssunvhlinsidilaialade

TnelRWIzl3a9ve9 color constancy

® Color constancy is an example of subjective constancy and a
feature of the human color perception system which ensures that
the perceived color of objects remains relatively constant under

varying illumination conditions [wikipedial.

* pauiuwaiguiouszidilaeslslaen (IUsunsueiuin)

widuiliignuaenselses color constancy
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Color Constancy Example

dnflauvenindlutos A uaz B \Judiieiu auezdonioll?
wgailladieiesinunisldlusunsu Xnview
(A Ctrl+Shift+ ieuanstoyaieivd)
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Image credit: Edward H. Adelson (obtained from Wikipedia)
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® “Vision is the act of knowing what is where by looking.” —Aristotle
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