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About the Instructor

e Joined KAIST at 2007

e Notable recognitions
e Organized tutorial on image search at CVPR
e Worked with Adobe, Naver, Hancom, etc.
e Produced a professor on image search (SKKU)
o

Received next-generation scientist award (IT
category) at 2019 from S-0il and Korea
Academy of Science

e Related materials

e Paper and video:
http://sgvr.kaist.ac.kr/publication

e YouTube videos:
http://www.youtube.com/user/sglabkaist

KAIST
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Research Theme: Scalable Ray Tracing,
Image Search, Motion Planning

e Designing scalable techniques to efficiently
handle massive models on commodity
hardware or clouds

Image
search

Motion
planning

KAIST

Photo-realistic
rendering



Results of Image Search

e Collaborated with Adobe, NAVER, Hancom
e 11M images

e Use deep neural nets for image representations
e Spend only 35 ms for a single CPU thread

iﬂ ImageSearch_Dema -

|Choose Oueryl |Soecify Oueryl

# 10645703 # 10645703

Search Params

n.Wisits: | 100K -

n,Result [100 -

InvFile Params
Indexer ’m
n.index ,m
Encode ’m
Codele ’m
EncDati lm

>> Search time: 34.24 ms / image loading time: 45.93 ms

# 5062092, 49, 526661

# 3405844, B0, 76306 # 3771751, 61,483219

04

24
# 9342390, 52389025

. 53,632622

7] 2] [Pz e

# 2626873, B1,615131 #512362, 51,617845 # 10433341, 51,816407
-

W
W
|
4-§1“\
# 6666723, 53,806730
F N &

KAIST




Image Search or Content-Based
Image Retrieval (CBIR)

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

KAIST



Image Search

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

Extract image oV

descriptors (e.g.,
SIFT or CNNSs) < > '
Web-scale

image database
N— A

Input
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Applications

e Search

e Image stitching

e Object/scene/location recognitions
e Robot motion planning

e Copyright detection

KAIST



Google Photos and Many Search
Functionality

Google Photos =~ Q  Search “Daehak-ro”

y =
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e

W Favorites People & Pets Places Things

KAIST



Cross Domain Image Search

¢ Visual similarity across image domains

Shrivastava et al., SIGA

11 KAIST



Different Search Scenario

dog |
Abstract Query by keyword
Thoughts

Query by example

"‘ ‘ — /J@H —
i “é‘ Query by sketch

Interface = I | —p
Query by color layout

jeep -

grass

Querv bv concept lavout

Zhou et al., arxiv

12 KAIST
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Some Image Search Companies

ss! TinEye

Based on near
Reverse Image Search duplicate image

Search by image and find where that image appears online SearCh

Upload or enter Image URL

@ Snap fashion

£58.00 £58.00
PRICE OASIS OASIS

KAIST
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Some Startups

KAIST
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Landmark or Location Detection

query City-scale image DB

15 Chen et al. KAIST



3D Reconstruction

e Conducted by feature matching among

many images

m‘n!i‘-l.!l. o -

16

| Photo tourism

KAIST
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Example: Transfiguring Portraits
[SIG. 16]

input

“india”

+1930” | : KAIST



Time-Lapse Photography and
Edit Transfer [Shen et al.]

S8 SNNEENSSENNESENENESERNEREN0NEESRS
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(¢) Rephotography (d} Time-lapse Mosaics (¢) Edits Transfer

Figure 1: Our regional foremost marching for Internet images estimates accurare regional correspondence and enables several applicarions.

18 KAIST



Possible Application Domains

Detection &
Semantic
Segmentation

Image/Video
Editing

Sketching &
Painting

© 2013 Adobe Systems Incorporated. All Rights Reserved. Adobe Confidential.

12/24/2021



Web-Scale Visual Data and Novel
Applications

e Visual data are getting more widely used in
our daily life
e YouTube, Facebook, Flickr, etc.

e Many challenging issues
e Processing them requires scalable algorlthms
e Web-scale visual data im = =

can enable new applications
(e.g., photo tourism)

e Achieving high accuracy,
each search Ul, etc.

Ack Hays ST
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Tutorial Overview
e 12.22(%) 9:30-12:00

¢ 9:30: Introduction (&°d2|)

¢ 9:50~10:30: X|Z B 7|t o|O|X| ZAM
7|=0f cisr &71 (4XH2)

¢ 10:30: 10 break

¢ 10:40: Recent Advances in Person Re-
identification for Real-world Scenarios

(Z&7])
e 11:20: Hypergraph Propagation and
Community Selection for Objects Retrieval,

(Guoyuan An)
KAIST
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Resource

e My ongoing draft on image search
e pdf file is available at the webpage

e https://sgvr.kaist.ac.kr/~sungeui/IR/

e Reference
e Computer vision: algorithms and applications

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

SSSSSSSSSSSSSSSSSS

Computer Vision

Algorithms and Applications
IMAGE SEARCH

EEEEEEEEEEEEEEEEEEEEEEEEEEEE Richard Szeliski

@ Springer

KAIST


http://szeliski.org/Book/

Other Resources

e Technical papers

e CVPR, ICCV, ICLR, NeurIPS, ICMR, ACM MM,
SIGGRAPH, etc.

e Youtube (technical talks)

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

e Multimedia information retrieval
(http://www.mirsociety.org/mweb/)

e Course homepages
e Google or Google scholar

Google

KAIST
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http://www.cvpapers.com/
http://www.mirsociety.org/mweb/
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