WST665/CS770A: Topics in Computer Vision
Web-Scale Image Retrieval

Sung-Eul Yoon
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Course URL.:
http://sglab.kaist.ac.kr/~sungeui/IR
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e Joined KAIST at 2007

e B.S., M.S. at Seoul National Univ.
e Ph.D. at Univ. of North Carolina-Chapel Hill
e Post. doc at Lawrence Livermore Nat’l Lab

e Main research focus

e Handling of massive data for various computer
graphics and geometric problems
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Fig. 1. This figure shows an overview of our IRTW framework.
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AbDout the Instructot

e Contact info

e Email: sungeui@gmail.com
e Office: 3432 at CS building
e Homepage: http://sglab.kaist.ac.kr/—sungeui

KAIST
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e Class time
e 11:00am — 12:15pm on MW

e Office hours
e 3:00pm — 4:00pm on MW

KAIST
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About the Course

e We will focus on the following things:

e Broad understanding on image (and video)
retrieval technigues

e In-depth knowledge on recent methods for
web-scale data

e Design better technologies as your final project

KAIST



Content-Based Image Retrieval

(D ID)
(LBIR)

e Identify similar images given a user-
specified image or other types of inputs

KAIST
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Content-Based Image Retrieval

(D ID)
(LBIR)

e Identify similar images given a user-
specified image or other types of inputs

Extract image oV

descriptors (e.q.,
Web-scale

Image database
N— _~

Input Output
10 P P KAIST
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Applications

e Search

e Image stitching

e Object/scene/location recognitions
e Robot motion planning

e Copyright detection

KAIST



Panorama Stitching

(a) Matier data set (7 images)

iPhanie version
available

(h) Matier final stitch
[Brown, Szeliski, and Winder, 2005]

http://www.cs.ubc.ca/~mbrown/autostitch/autostitch.html

Fei-Fei Li Lecture 12 - 32 9-Feb-11
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Autonomous robot vision 1

4

Autonomous robot
http://www.youtube.com/watch?v=3SQiow-X3ko

0:38 /044wl

KAIST
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Issues for Web-Scale Multimedia
Search

e Too many multimedia data and frequent
updates

e Accuracy?
e Performance?
e Novel applications?

KAIST



'M Grnail - Inboax - sungeuit « T Google Calendar ;r *§ apple - Google Search D =

- C #  © www.google com/search?g=appledhl=en&biw=1024&bih=600&pmd=ivnsudsource=inms&tbm=ischiei=zxpN Ty ThNE_Or2eB 9y

Web Images ‘id Mews Shopping Gmail  maore - =ung-Eui ¥oon

GO % )gle EIDD|E “ SafeSearch moderate ¥

Abaut 177,000,000 results (046 seconds) Advanced search

Q, Everything Felated searches: apple iphone 5 apple logo apple wallpaper red apple apple background apple mac

&5 Images
B Videos
B Mews
@ Shopping

fWiore

Sort by
relevance

mort by subject

Any size
Large
tedium
lcon
Larger
Exactl

What if | meant different products of “Apple” computer?

Any c
Full &g
Black

B S2HY 201108 -doc - B] 22AL 200108 -doc - [ P




Grmail - Inbox - sungeuit T Google Calendar x] *§ Google Search T+ =G

C i @ www.goodle com/search?tbs=sbi: AMhZ ZiLuyKONEYh dWKIWLNY KzFENwQ 3UBNZIHo GicvPiP _1LILN TsSEFSamMILZ 52wdbISc G W Yy

Images */id Waps shopping  Gmail  more - sung-Eui Yoon -

e
10( nge m sungeui jpg describe image here “

About 4 results (0,29 seconds) Lolvanced search
W AU 1S - HAsL AU - | lranslate this page |

wannyy. kgoonf. comdkorhtmlfconference_c_wiew html?cate3... - Cached

Ewverything Kristian Segerstrale Playfish, 2 SHI2E] Of2H #HIH 2 SHIDS] AT 42 HEH A
Zohs SN ORHE Hizlzr dde=z 200 ..

Imanges 100 % 100

Videos I Welcorne to ISAC20091 . - [ Translate this page ]

Mews isac2003.or krfisac2009/speakers/domestic_bio.php - Cached
Yoo Mi Choi. =5 CIRF2IHE 2N 212 st=CIRF2 23] 0[AF 2= LIHI0|A 2]

Shopping =22 UECIRFERR] OlAF EF= IHLIHI01S 23] 0lAL ...

hMore 200 % 272

Yisually similar iImages - Report images

‘.
g

Search Help Give us feedback

4

suUngeui,jpg W] 2R _2011.08_ . doc W] SEFH_2011.08_ . doc - O LOU2EE 35 35 BA,




'M Grmail - Inbog - sungeuit = TL Google Calendar x] -?l Google Search o =
= CH O _ AhE 2GRN EYD AL Len s HoGicwRPiP _1LIENT Ts9EFYakAliL £ 52 wdk

Web Images “ideos Maps Mews Shopping Gmail maore - =ung-Eui ¥oon

Gougle g-neape - €= 1t tOOK & few seconds to get this result
Apout 4 results (0.29 seconds) On my deSktOp Computer.

Evervthin Image size:

Q Everything ‘ 200 = 272

85 Images

o Find other sizes of this image:

B Videos ' All sizes - Srmall

B8 News Pages that include matching images

@ Shopping | Sungeui Yoon (212 Z41 9]
More sglab kaist ac. kr~sungeuif - Cached

Sung-Eui Yoon (& &2} Assistant professor. Scalable Graphics/Geometric
Algorithm Lab. Dept. of Computer Science - KAIST ...

| dmiee gl ool - BIAFO| S A B WebST o

- [ Translate this page |

wehst kaist ac kr'content. php?db= prnfessn:ur- Cached

O0lECha, Meeyuung (AHO1E) =, B Z0Fs5ocial Computing, Data-Driven Social
Science; ETR|PhD, KAIST, 2008; A=A = +82-42-350-2922; 0] B 2 meeyoungcha

120:= 140

| 20100913 - KGC 2011 “4 - [ Translate this page ]
xr-m-w.kgcnnf.cumfk|:|rfhtmlfcunference_c_view.html?cateS... - Cached

Kristian Segerstrale Playfish, & SHIZ2 O ST 2 SHLS AF L2 HEEH A
Zohs ASHIEE OIHE wi2ler ddez 20 ..

100 =100

¥ sungeuijpg T W] SEIH_2011.08. . doc - B] EEIA_2011.08.doc - OOUSEc =S 05§




19

v

C‘f\ I\I\'FT If\lf\ I
DUIIT Ul

10PIC
e Feature detectors
e Descriptors

e Quantization

e Nearest neighbor
search

e Bag-of-Word
e Visual vocabulary

e Object
categorizations

StsS

e Generative and
discriminative models

e Hashing techniques

e Text-based retrieval
systems

e Large-scale retrieval
Indexing techniques

e Video related
technigues

e Various applications

KAIST
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Prerequisites

e Basic knowledge of linear algebra and data
structures

e No prior knowledge on computer graphics
and computer vision

e If you are not sure, please consult the
Instructor at the end of the course

KAIST
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e half of lectures and other half of student
presentations

e This Is a research-oriented course
e Paper list on various topics is available

e What you will do:
e Choose papers and present them

e Propose ideas that can improve the state-of-
the-art techniques

e Quiz and mid-term
e and, have fun!

21 KAIST
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e Read papers
e Look at pros and cons of each method
e Think about how we can efficiently handle
more realistic and complex scene
e Propose ideas to address those problems

e Show benefits of your ideas and how your ideas
can improve the state-of-the-art techniques in
a logical manner

e Implementation of your ideas iIs not required,
but is recommended

e Team project is allowed
e Role of each student should be very clear

KAIST
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e Best speaker and best project

e A small gift will be given to the best
speaker

e A high grade will be given to members of
the best project

KAIST
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e Grade policy

e Class presentations: 30%0

e Quiz, assignment, and mid-term: 30%b

e Final project: 40%0

¢ Instructor and students will evaluate
presentations and projects

e Instructor: 5026 weights
e Students: 50%06 weights

KAIST
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e Collaboration encouraged, but assignments
must be your own work

e Cite any other’s work if you use their code

KAIST
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e No textbook

e Reference
e Computer vision: algorithms and applications

elts file is available (http://szeliski.org/Book/)

T[.I!Ti. I COMPUTER SCITNCE

Computer Vision

Algorithms and Applications

ﬂ Spn’nger

KAIST
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e Our paper reading list

e Technical papers
e CVPR, ICCV, ECCV, SIGGRAPH, etc.

e Computer vision resource
(http://www.cvpapers.com/)

e Course homepages
e Google or Google scholar

Google

KAIST
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e Please refer the course homepage:
e http://sglab.kaist.ac.kr/—sungeui/IR

KAIST
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e English

e I'll give lectures in English

e | may explain again in Korean if materials are

unclear to you
e You are also required to use English, unless

special cases

KAIST
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e Name
e Your (non hanmail.net) email address

e What Is your major?

e Previous experience on image retrieval and
computer vision

KAIST
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e Feature detectors

KAIST

31



