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Congseo Academic instiule Founged

Dongseo Colege of Technokogy was ectatiished (5 majors wih 400
shdenis)

The first commencement caremorny.

Dongseo Lniversty of Technology Was renamed Dongseo
University.

C.T. VISION 2000 was deciama.

Chosen a5 he Sest informalion Universty by Donga Daly
Newspapsr | Inemaonal Technology Corgs Was organized,
Duzl cegree a’mm wih Techrizal University of Serin (MA and
PR.D.j began. | Chasen 35 e Best rformalion and Giobalzed
umemr- Oy e Minlslry of Educalion

Dectared "Globalization” of Education and buk a memorsl
soupure.

Nak<dong Fver Envionment Frolection Coms was organizee.

37 Korea-Germany Joint Research Cenler opened.

The Joirt Resaarch Center & Lukeraaids, GE'"\T)‘ opensd. ! Java
Certer :thorzed by Sun opened

3 Chosen 3= The Best Educaional

University by e Minislry of Education.
Prsdent Park Cong S00n was Nauguried.

2 MNse0k Sports Cemer opened.

993 Approval of MA ang Ph.D. programs 3t the graduale schoo! of Digkial

QL 2000

AL 2001
Ag.2001

Now. 2001

Design

2 Dream E Valizy opensg

The unfied informaton sysiem, DAXKOTAS, openea. / Sudert Unkn
completed / Chosen 35 e Best Universty In the s of acucation
50 52nes, and graduate schod! by 1he Minislry of Educaion.
Chosen 35 the base uniessty for At cesign n Youngnam
Province.

Chesen 35 e Insthie for fosterng high-class

manpower and fschnical experts I ihe footwear Teld oy the Minksky
of Commexce, Induslry and Enzrgy. / Support recefved for
adiancement of apparsius and materals in the scince and
engirearng %2k by ihe Minfslry of Educalion and Human Resources
Chosen 3 the best universly In the fieka of * sef-practics of the
university s=fom plans” by the Ministy of Educaton and Human
Resources.

1 Support recened for advancement of 3pparaiss and materials In the

science and enghearng feid by ihe Mnstry of Education and
Human Resources.

Approval of opening of the Graduale School of Sotwae
Chosen as the best unbersly In the Neid of “seif-peactics of e
universlty %o pians” by the MnsTy of Educaion and Human
Resources.

Eztabishment of e Mobie Campus.
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Selected 35 on2 of e best unharsiies In the Nieics of Literal Aris
ang Design Educalion by the Kiorea Councl for Unhversity Education.
Chosen 36 the [T Training nside for empioyment in Japan by he
Korea Indusnta Human Resources Coogeralon

Finanzaal supoort raoeived 1r ihe deveiopment of regional
unhversitas by the MirisTy of Ecucation 3nd Human Rescuroes.
President Pam Dong Soon was Naugwaed

Supoort recEived for cumicuum development for 1T majoes by the
Mnslry of fosmation and Cammunicaton

New Mienium Suldng openso.

Francal support feceied %or the deveiopment of ragond
urtvessites Dy the Ministy of Ecucalion and HUaN Resoaross.
Selected 35 3 Technoogy Rnovalon Centar(TIC) by the Ministy of
fhe Commeroe, Incustry anc Erergy.

J3pan Carter opered,

Won Mve busiess propossls Sor the New Universty o Regional
Inovaton (NURY) offee=c yy e Miblstry of Educabion 3nd =uman
Resounss

Supocet raceded Sor University Susiness Development from the
Minstry of Egucaton and Haman Resourses

Selectzd 36 he Lnversly f Regoral Inmovaton Syeem by the
Mnstry of Commerce, rgusky and Enexgy.

Rarked 2t n “Devenpment Syatagy and Vieke inthe
Conprekensive University Evaluston

Bt U-Campus and hag 3n opening ceremony of The Ltigulous
Experience Hall

Sekcted 35 an educaiona! Nethule specaized in culod contert
procuction by Korea Qubire & Cortark Agency.

Selected for Overseas Professor Imdaton Pr:ia.. IniT [Best
Practoe) by Insthule of inforialion Technaiogy /ASsessmment
Sigred 3 dual degree program wih Enangen Universly of Gaemany.
Preseniad 3 cas2 sudy on "Universty Innovation and
Compatvenses” 00ganiee by Samsung Economic Reseanch
Insthae.

Sigred joint research § devekopment projects wih Befing instiute of
Tachnokogy, Kobe Coege of Liberal Ans

Opened dud degrae procram Wit University of Cuu in Fnana
Sigred a 0231 dagres program wdh Shenzhen Universty in China.
Acatemic excharge agrecment win Sun Yal-Sen Unhersty In
China
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Acacentc Exchangs Agreement wift Univerlty of George
Washingion n e US

Selected for Overseas imemship Support (orsaculive Jyears, 2004-5)
Acacemic Exchangs Agreemsnt with Universlty of Sunshine Coastin
Ausyala

3 Teams were seieciad for "Phase 2 BK21° by Mimsyy of Ecucaton 3
Human Rescuoes Development

Nay. 2006 Acacenmic Exchangs Areement win Lutea Univerlty of Teshrolgy

n Swedzn

Jun 2005 Acazemic Exchange Agreement on Tech Comps related Flaids win

Petra Crrstian Univessty b Indonzsia

Jun. 2005 Hed 'Worg Universly Prasidents Forum 2006

Ceieteation of 1he 15t Anniersary of the Unhersty Foudaton

Jun. 2005 Acacemic Excharge Agreement with Siun Yak-Sen Universty b China
Jun 2005 Acaemic Bxcharge Agreement with RIsumeitan University n Japsn
Jun 2005 Acacenmic Exchange Agreement wifh Hope intasnaliona Unharsiy In

theUS

Jun: 2005 Acavemic Exchangs Agreement bewsen Dongseo Universty Japan

Certer and Salong nethee

Acatemic Exchanrge Agreement Wit Nodingnam Lndveesty In China
Agreament on Exchange Studenis of Davlon of Dighal Desgn wih
Kinsthochechise Bartir-heliensze Gemmany

Hed & UniversTes Jont Seminar of Korea-Jaoan

Agreament on Exchange Students weh Hope rtemabional Univarsly
RieUs

Acacemic Excharge Agreement wih Zhongnan Universty of
Economics 3nd Law i China

Establchment of W) The Insttuee for Ambient inkefigence) nty wilt
Busan Mebopolian ity ard "IN Graphics’ In Gaamany

Opened IPvé based WSRO Radlc Access Siaton frsly Inthe aea of
Busan Clty 3¢ Kyongram Poodince

Inauguration of ihe 5h Fresident, Cong-Soon Park

The 12h Laureaton

2007 EnTance Caremony

Opensd Dongseo Univarsily Conuoius rnsitute

Estatifshment of Jont Colage with Zhargnan Unhvershy of
Econemics and Law in China

Openad eoreaLhipa Overseas Egucaion Cender’ 3 Weltang
Science & Technoiogy Vocatonsl Colege in China

Eslabishment of i Xwon Taex Cofee of Fim & Ferforming Ars
Openzd inleenabional Souse

Opensd Minszck Lbrary

Cpened im Kwortask's Fim Research Cener




bivision of Business Administration
6ivision of Foreign Languages
Division of Intemational Studies
Department of Intemnational Studies
Division of Visual Communication
Divisioﬁ of Tourism

bivision of Social Welfare

Division of Health Science

Division of Information Systems Engineering

Divisions : 16 :«;4 i i | ! Division of Computer & Information Engineering
Students : 14,845 ¥ By s Di;risli.onofAr;:hitecmre&Civil Engineering
Graduate Students : 359 .

Professors : 293 T

Lectures = 474 N Division of Digital Contents
Employees : 307 o Division of Design

Division of Applied Blo-Engineering

Division of Leisure & Sports Science

Im Kwon Taek College of Film & Performing Arts
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The Second Stage of

Fostering-A-World-Glass-Tajent = 7 .

Computer Graphics, Image Processing and Computer
Vision Research Group (CGIV)

Research Fields - Schedule.

Subdivision : kwan-pyo ko, yeong-mi jeon, jung-hye kwon, chow hoo mun
E-spline : du-cheol gang, nam-woo kim, yeong-mi jeon

Image Processing & Deinteracing : du-cheol gang, kyeong-ran kim, cho-hee jin
Fingerprint Pattern Matching : nam-seok choi, neeraj sharma,

Level Set : teresa liew bao yng, nam-woo kim

Integral Image : dong—hak shin, yong-hyun hwang, tan chun wei

Image Deformation : nam-seock choi, nam-woo kim

Multi Touch Screen : nam-seok choi, yeong-mi jeon

Members

Professor : byung-gook lee, joon-jae lee, hwang-kyu yang, jaechil yoo, kwan-pyo
ko, hoon yoo, kwang-min jeong, dong-hak shin

Ph.D. Studen nam-woo kim

M.S. Students : nam-seok choi, yong-hyeon hwang, seung-jae lee, du-cheol gang,
neeraj sharma, seung-il han, yeong-mi jeon, jung-hye kwon, kyeong-ran kim, tan
chun wei, chow hoo mun, teresa liew bao yng, liliana

Inte ip Students : diong wei liam{Malaysia Multimedia Univ., 07.7~), mur liyana
binti mohd marizd{Malaysia Multimedia Univ., 06.6~06.9), tee cheau mei{Mala

I
Multimedia Univ., 06 06.9), thomas ebner:TEt_h Univ. of Dr en, 05.10~06
andre bugdf:Teuh Univ. of Dresden, 05.10~06.6), eileen{Malaysia Multimedia Um-.f ;
05.6~05.10)
B.S. Students : dong-hun choi, jung-woo lee, jong-hyun baek, sung-hyun kim, cho-
hee jin
Alumn ang-jun cha({07.8), myoung-su yun{0 ; ﬂdng i kim{07.2), rae-won
kang(07 lye wei shi(07.2), raghubansh bah
(06.8), g-jun lee{06.2), jee-hoon jung{06.2), woo- ]ong lim{05

: hong ju cho(05. ?‘ you-chun tang(05.2), v |1ung:0f 2], in- ho baik

). yun-li lee(04.8), seow-hui saw(04.8), hyun-woo park

ay
|
|L'J

Laser Pointer Interaction : seung-jae lee, jung-woo lee

PTZ Camera Control : seung-il han, jong-hyun baek

Mobile Phone Keypad : seung-il han, du-cheol gang

U-Frame Interaction : nam-woo kim, sung-hyun kim

1S communication : dong-hun choi, jong-hyun baek

USB Camera Hand Tracking : seung-il han, jung-hye kwon, jong-hyun baek

Parametrization : nam-woo kim

Polygonal Simplification : nam-woo kim

FPD Mura Detection : yong-hyun hwang, tan chun wei
Etc : yong-hyeon hwang

The JSPS/KOSEF Core University @ Gyongju, Korea 2009.09.20 Ibg@dongseo.ac.kr
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Korea Mathematical Methods for Curves and Surfaces Korea Mathematical Methods for Curves and Surfaces

Dongseo 2007 Level Set and Its Applications Dongseo 2005

July 4~6, 2007, Dongseo Univ., u-IT2t 702%, Busan, Korea

Dongseo Univ. supported by

KOSEF : 3D Range Image Processing and Semiconductor Package Inspection Based on
Optimal Approximation Functions,

KOTEF07 : Multi-User Interaction Technology for Ubiquitous Smart Space.

Korea Mathematical Methods for Curves and Surfaces Korea Mathematical Methods for Curves and Surfaces
Ewha 2006 Dongseo 2005

August 25~26, 2006, Ewha Univ., DI8t- A HIH2H (map) 213Z, Seoul, Korea

with financial support from Ewha Univ. 2|28 24

Dongseo Univ. KOTEF06: RHIREIA ADLE B2 NS QI3 ZEIRH EIHM 212 HY
“0IE-MAIAIZHE mapll M AL DESS2 AU AE

June 23~25, 2005, Dongseo Univ. Graduate School of Software, Design Hall, Korea

February 3~6, 2005, Dongseo Univ. Graduate School of Software, Design Hall, Korea
with support from Dongseo Univ.

¥ : The figures ai
Schedule(tentative s Biomedical I
July 4. Sectio 2 ek o June 23 The figures are from the Exact Reconstruction of Arbitrary Surfaces by Interpolatory
09:00-12:00 | 09:00-1 Subdivision, lee r.
14:00-16:00 | Korea Mathematical Methods for Curves and Surfaces 13:00-1 Korea Mathematical Methods for Curves and Surfaces
) Dongseo 2006 : february 2 Dongseo 2004
July 5. Sectio . . -
14:00-16:00 ¢ January 9~11, 2006, Dongseo Univ, Graduate School of Software, Egg: 17E August 9~13, 2004, Dongseo Univ. Graduate School of Software, Design Hall, Karea
16:00-17:00 u-IT &th floor, International Conference Room, 702, Korea . °
supported by Information Center for Mathematical Sciences, KAIST s August 8
July 6. Sectio g February 4_ 10:00-12:00 Polygonal Simplification Methods, byung gook lee, Dongseo Univ,
:00-12:00 . Internatioal Workshps Organizing Committee : . 10:00-10:: 14:00-16:00 D-D:10 years after, jungho yoon, Ewha Univ.
:00-16:00 Program(tentativ Byung-Gook Lee, Joon-Jae Lee, KwanPyo Ko, Dongseo Univ. 10:30-11:C 16:00-18:00 Error estimates for the web-spline method, chang-ho kim, Konkuk
:00-18:00 . Jungho Yoon, Ewha W. Univ, Univ, Univ
:00-20:00 | August 25. Jaechil Yoo, Dongeui Univ. 11:00-12:C '
14:00-14:: Choi, U Jin, KAIST. 13:30-1 August 10

Ewha Univ. Y ™ 14:00-1 10:00-11:00 Polynomial generation and quasi-interpolation in stationary non-uniform
14:30-15:C . 14:30-1 subdivision, yeon ju lee, Ewha Univ.
Dongseo U /4 x 15:30-1 11:00-12:00 Analysis of non-uniform subdivision scheme, sung-woo choi, KIAS
15:00-15:: 4 # . - 16:30-16:¢ 14:00-16:00 Point-wise convergence of polynomials, gang jun yoon, KAIST
Chosun Un B 1 16:00-18:00 LCD Blemish Detection, joon jae lee, Dongseo Univ.
15:30-16:( 1 i February 5
16:00-16:: B : 10:00-11:0
Hoon Yoo, :
16:30-17:(
Dongseo U List of Participan
18:00-20:( Dongseo Univ. :
Gangahn Bridge, Busan, Korea Ewha Univ. © jung

August 26. Konkuk Univ. : h:
09:00-09:: Kyungwon Univ.
Univ. Program(tentative): Sogang Univ. @ m
09:30-10:( Dangeui Univ. : ]
Wavelets E January @ Section 1 : u-IT &th floor : ByungGook Lee KIAS : sung-woa
10:00-11: 10:00-10:50 Tutorial-Subdivision:from Stationary to Non-stationary scheme,

Junghe Yoon, Ewha Univ,

11:10-12:00 Invited-Monuniform and local variational subdivision, Scott N. Kersey,

Geargia Southern Univ.

12:00-14:00 break

14:00-14:50 Invited-Bivariate orthogonal polynomials on triangular domains,

Abedallah Rababah, Jordan Univ.

15:10-16:00 Invited-Fast Multipole Method for Global Illumination, Sharat Chandran,

Indian Institute of Technology-Bombay.

18:00-20:00 reception : (HE buffet

August 12
10:00-12:00 Analysis of non-uniform subdivision scheme, sung-woo choi, KIAS
14:00-17:00 Web-spline methods, jaechil yoo, Dongeui Univ,

August 12

10:00-12:00 Multilevel B-spline approximation, byung gook lee, Dongseo Univ.
14:00-17:00 Polynomial Fitting for Edge Detection in Irregularly Samples Signals and
Images, jungho yoon, Ewha Univ.

January 10 Section 2 : u-IT 702 : Jungho Yoon

10:00-10:50 Tutorial-Subdivision Zoo, KwanPyo Ko, Dongseo Univ,
11:00-11:30 Introduction to Lifting Scheme, yoo hoon, Dongseo Univ.
11:20-12:00 Wavelets, Sangsu Park, Ewha Univ.

12:00-14:00 break

14:00-15:00 New Year's Concert

The JSPS/KOSEF Core University @ Gyongju, Korea 2009.09.20 Ibg@dongseo.ac.kr




COMPANY PRODUCTS SUPPORT English / Korean

PARMI

The Leader of
3D Solder Paste Inspection
Parmi is a world leader in 3 dimensional inspection for printed solder paste on PCB.

We provides a series of products to meet various customer needs. Top level quality and surprigingly high
inspection speed of our machines are based on the unique 3D RSC (Range scan camera) Sensor.

The JSPS/KOSEF Core University @ Gyongju, Korea 2009.09.20 Ibg@dongseo.ac.kr
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../../OpenGL/3DScanner/PARMI%203D/Release
http://www.4dculture.com/new/include/main.php

@ 4DCULTURE

Xv/Rotation,
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An Efficient Scattered Data Approximation
Using Multilevel B-splines Based on Quasi-Interpolants

3DIM
2005

The 5th International Conference on 3-D Digital Imaging and Modeling
Byung-Gook Lee, Joon Jae Lee, Jaechil Yoo
by jilee@dongsen.ac kr yoo@deu.ac kr

B-spline approximation
- Global approximation
- Quasi-interpolants

B-spline approximation

Multilevel B-spline approximation

>
e

Applications e e sk ke e © oo s s
- Surface approximation with scattered data ' B

- Image representation and compression
- Filling holes in Range data

Quasi-interpolants Weights : uniform data case

. - .
1 AT 1
$ T s i G

& [ o HM

Let v ke @ coatrol lathce owrlald o a domah 2.

Applications

PARMI

TP | DONG-LUI UNIVERSITY

Osoran

&L

Multilevel B-spline approximation
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T 1, Normadisnd RASS crnw



../../Tex/3DIM/

B SYSTEM

Banefits By Bonefing

Work flow

|  FPDData |

}

|  Preprocess |

l H:: 3D Surface Approximation |

| Feature extraction

Wavelet Transform |

| T f(T) = i C;'Bj,d

| Postprocess =l
3D Surface Approximation ‘ V&N

- Polynomial

- B-spline

- Psi basis{edge enhancement, CAGD2005 yoon)
- Exponential spline

- Global vs Local

- Cross Validation

- Thresholding(height vs area) 1024x1024
X

3206x6872

Ibg@dongseo.ac.kr | "B 2 Ibg@dongseo.ac.kr
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../../Project/3B%20System

Cubic B-spline approximation

Cubic B-spline approximation with 7x7 control points
256x256 bmp image

Ihg@dongseo.ac.kr

Number of control points

7x7 control points 5x5 control points 4x4 control points

Ibg@dongseo.ac.kr

Difference image :

Cubic B-spline approximation with 7x7 control points Difference bitmap image data

Mura detection filter e

with mura detection fifter

The JSPS/KOSEF Core University @ Gyongju, Korea 2009.09.20 Ibg@dongseo.ac.kr



A WAVELET BASED FLAT PANEL DISPLAY DEFECT DETECTION

({40 I

COLE FOSYTIOMNIOUE
TOORALL DE LALSANNT

E7- ™
466

Objectives
- Defect Detection of Plat Panel Display

Problems

- Uneven illumination due to self radiation
- High frequency noise inherent in images

The Proposed Method

- Suface approximation based approach
usingwavelet multtiresolution

+ Fiekd ofartonatk: ns oeciion and FPD pexdicts
Ay o e 1ssd e aronatk nspscion of FPD
‘bt s b FPD pmxclucts)

+ ~pppachkiio polts and - komins
~nalze o deRcts v FPD
How can ve sohe fie poblens)
Uicestandnofic akomins oRyv LIsly opposed

< UrH-hyerd sinchis

Hioh omba bilty of dekect occarencs af ks s ki of bl
Nescts of bk clan o kel

- Theamy of mary Wkonkedseni-cordicior
~divstfic anoniof oM fon Ik sorEs
~distficanoniof oM vk as enmisd by Asclf

« Podicts
TFT-LCO. POP.OEL. OLED. CELL. BLU. FIL\l. &%

Detected result by simple threshold

EPFL L

Uneven illumination

Trweanchd Yabm 13

—

Elimination parts for compensation

- A i e ey,
-
o=

fAsananrras

¢

Idea for uneven illumination

' compensation

Compensation approach

P ) = (HE+ HL+ LE) + (HH 24+ Hiz+ LIER)
(Lle+ FFR+ Fle+ LER)

Ful( ) = HFEO+ HL+ LE

Fld) = Lix

Fo ) = (HFra+ Hlas+ LEw) +( HHe + Hlas+ LHa) +
(HHas+ Fiss+ LH3)

F(@) = F() - Faw)—- FAcd) - Fol @)

Performance

mave | wavs | zaws | avs

(5 opstorxicieta
7t
s

o 3 SYsTEM

Wavelet Representation

Conclusion and further research

- Mathematical analysis using surface

appraximation for illumination compensation
- Performance

Accuracy, Spesd, Reliabilty
- General method for various defecttypes
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Dongseo University

nspection System of Cellular Phone

' eung Il Han, Du Cheol Gang, Byung Gook Lee, Joon Jae Lee ouping Box
Graduate School of Design & IT, Dongseo University . Line Trace

{ted12, newsephiro, lhg, jjlee}@dongseo.ac.kr

Air Nozzle Conveyvor

Gruping Box

G&iv07, 1417 August 2007, Bangkok, Thailand Keypad Inspection System of Cellular Phone CGiV07, 1417 August 2007, Bangkok, Thailand Keypad Inspection System of Cellular Phone
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http://www.ivision21.com/
http://www.ivision21.com/

Inspection Object KeyButton & Font Area Detection

= (Color Grade

= KeyButton Defect Detection n ; n

+ Font Defect Detection R hreshiold Blob Analysis
* Scratch Detection

Font Defect Scratch

GGiV0O7, 1417 August 2007, Bangkok, Thailand Keypad Inspection System of Cellular Phone GGiV07, 1417 August 2007, Bangkok, Thailand Keypad Inspection System of Cellular Phone

" Affine Transformation Scratch & Font Defect Detection

= Scratch Detection

&

oo

Reference KevButton i Input KeyButton \

Input KeyvButton Scratch

= Font Defect Detection

Qoo 0o

Rotation “raslati Reference KeyButton Input KeyButton Font Defect Detection
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Development of Vision System for Wafer Position
Recognition usiong Radial Shape Calibrator

Ibg@dongseo.ac.kr 2008.12.03

Machine Selution Vision

W

-

Binary Image

mOIu +‘m'1yu +7n?.

\ P mgr, gy, +1

_ mgz, tmyy, tm

System Overview

Yp

mgx, +‘m,‘.yu +1

Numbering

Radial Shape Calibrator CalibEatiah
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Edge Detection

Wafer Circle Estimation

o - 7 _
Digital Area Scan Camera

Wafer Edge Detection

The JSPS/KOSEF Core University @ Gyongju, Korea 2009.09.20



Image Deformation

Dongseo University * As one field of computer graphics

Image Defol‘mation using Radial + The deformation method of changing image to be wanted by user

— Used in the filed of computer animation, morphing and medical image

Ba Sis Function Intel‘p Olation + To perform deformation the user selects some set of handle

— Points, lines, or grids
J Hye Kwon, By Gook Lee, Jungho Yoon, Jun Jae L I ) . : : .
g Hye Ravor. Byung ook Lee. Jungho Toon. Jun Jae Lee Previous Deformation Techniques
kjh@dit.dongseo.ac.kr, lbg@dongseo.ac.kr, * Mesh base method
yoon@ewha.ac.kr, joonlee@kmu.ac.kr — T.Igarashi, T. Moscovich, and J. F. Hughes, “As-rigid-as-possible shape manipulation
2, ACM Trans. Graph 2005, 24, 3, pp 1134-1141 (2005).
. . — Y. Weng, W. Xu, Y. Wu, K. Zhou, B. Guo, “2D shape deformation using nonlinear
The 17-th International 3 least squares Optimization.”, The visual computer, pp 653-660(2006).
Conference on Computer e ST » Approximation method
Gl aphlcs ‘?l‘]llﬂllZﬂth[l and Fp_ ﬁ‘w i il — 5. Schaefer, T. McPhail, J. Warren, “Image deformation using moving least squares.”,
g - Proceedings of ACM SIGGRAPH , pp. 533-540 (2006).
h_ f o
COH][)UTE‘] Vision — N. Arad, N. Dyn, D.Reisfeld, Y.Yeshurun, "Image warping by radial basis functions
Februar Yy 2-5,2009, Plzen, :Application to facial expressions”, Computer Vision Graphics and Image Processing ,

Czech Republic Ty AR " p.p 161-172 (1994).

Radial Basis Function Image deformation using RBF

A function f:R* - E* is known only at a set of discrete points 17— LR TR * Since constructing a deformed image from an original one is a mapping from R’ to R?
and desired function values 7= {1;] R --,'|,=”} . we can define we have given two sets of 2-dimensional data &= {i.u,.---.,} and deformed position
Vi={u.v,.---.v,}. We solve for the radial basis function interpolation S, (x), satisfying

Sy ()= Z:l"ag:ﬁ("u -u) +i-l:ﬂJ.pJ. () Sy (w,)=v,—u, i=12,-m
P ;

is
. . where v, —u, is difference vector v.

with the constraints . . .

Finally, we obtain a deformed position

v=u+S,,(u)

ia,}?,r(u.-) =0.j=12-m
il

Here, p, () eII* is the space of polynomial of total degree r in d spatial dimensions

IMAGE DEFORMATION

USING RADIAL BASIS
FUNCTION INTERPOLANTS

Dept. of Vis
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A Study on Effective Visual Communication Method wnﬁ

the ‘Pictomation’ Contents in Augmented Reality Environment

mmuxmawmmmwmwvmv
Hosung Myung, Byunggook

o=J @vos

PICTOGRAM AS VISUAL LANGUAGE

Conditions of pictogram

Must read quickly, easily and exactly.

Must deliver the meaning easily.

Must be considered the brief expression and an esthetic characteristic.
Must be induced the act of consumer to original intent.

Must be popular, public and convenient to use.

EFFECTIVE VISUAL COMMUNICATION METHOD

Proposal of the pictomation

Visual elements of pictogram should be expressed and reconstituted in common
experience, not creation a new one.

DRINKINE

First, I abstracted ‘man’ and ‘water’ from linguistic element in *a man is drinking
water’ and expressed it as visual elements. Second, I made an animation with be-
havior elements which is *drink’.

PICTOGRAM AS VISUAL LANGUAGE
Definition of pictogram

= The pictogram is a compound word where means the picture and a telegram.
= The pictogram delivers information easily & quickly.

SARY

A Study on the ‘PICTOMATION' Contents
Effective Visual Communication Method
in Augmented Reality Environment

Ihpl of Visu; |I ( nntvnl\ Dongseo University
H )

Proposal of the pictomation

Pictomation = Pictogram

['DRINKING FOUNTAIN' PICTOMATION]

o=U @vos

PICTOGRAM AS VISUAL LANGUAGE

Functions of pictogram

Guidance Function
Public people understand some information casily.

D%

Command Function
The human being must observe.

ef-]°

osl @vos

(® Marker pattern input
(® Video output (computer graphics area)

Video output (real world area)

AR(augmented reality) provide vivid 3d information

[http://www.mini.de/webcam]

o=y @vos




Thanks

Lee Byung Gook, Professor
Division of Computer Information Engineering

Dongseo University

http:/ /kowon.dongseo.ac.kr/~lbq/
e-mail : Ibg@dongseo.ac.kr
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video/_full_500.mpeg
http://kowon.dongseo.ac.kr/~lbg/
mailto:lbg@dongseo.ac.kr

aNytime, aNyplace fRontier

=sa==  UBIQuUItous fRontier !

fRontier in uBiquitous Computing

fRontier in uBiquitous Education

fRontier in uBiquitous Culture
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Sackground Modeling

Bayesian Modeling of Dynamic Scenes for Object Detection

|IEEE TRANSACTIONS ON PATTERN ANALYS CHINE INTELLIGENCE, 27, NO. 11, NOVEMBER 2005
Yaser Sheikh, and Muba ah by Ibg@dongseo.a 2 .25

BaGkngUHd q)b = t: LT RNE n: V= (}J: £. b: X, _}"1) € IF-I‘J FOFEQFOUﬂd q)f = {Zl ] ZZ. 3777 Zm }

m
Px|y) = Yl‘ Py(x—y,) Px|y,)= cz-}f+(1—a)m_lz @y(x—2z)
i=l
d-variate Gaussian density P(x|w,)
Likelihood ratio classifier 7=—In——-2

=|H |_l':'2 Qm)y*? exp(—l T H™'x) P(x|y,)

Technical Solution: Robot PTZ camera with Magnetic fence protection system

. Central Display/PTZ
How does it WOrk?  pyquder detecting magnetic sensor ine (1kam) control & command
= B

) Thin system can dtect and g (10-devided zgﬁes AO0MsI0-1im)
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ducks.avi
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SuUperlesolution

Fast and Robust Multiframe Super Resolution

EEE TRANSAOTIONS Onl IMAGE PROOESSING, VOL 12, NO. 10, COTOEER 2024
Sinm "wrwu, WM. Dik Actinecn, Miches Eed, and Peyman Wissfer
by bgRcongesc.ec.br 200%.02 28
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U-Pointer & X} ZHA Al AE Boihier a w
Byung-Gaok Lee [boidonosen. ac ke

2008.12.29~2009.02.11 > ' /
md—l communication5

IScommunications CO., Ltd.

Lans Distorion Zoom { ans Disforfion

HOE = 2t 2= WE EF Z d E(Zoom Lens) & A ESHH Pincushion Distortion 0]
. . . M, HEE W Awide Angle Lenz) € M ETIH Barrel

+ U-Pointer Calibration Distortion0] #2ICH [H2tM J1Z=2 2l OEY HE2
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Calibration
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A New Class of Non- Statlonary Interpolatory Subdivision Schem
based on Exponential Polynomials

Yoo-Joo Choi®, Yeon-Ju Leet, Jungho Yoon!, Byung- Gook Lee!, Young J. Kim!
*Seoul University of Venture and h\formahon, ‘Ewha Womans Ummty, ‘Dongseo University

INTRODUCTION mul

= The Butterfly scheme, which is a stationary interpolatory scheme based on cubic polynomial interpolation, may not accurately . .I'

reproduce highly oscillatory triangular mesh data. It has been showm that a non-stationary subdivision scheme based on exponential
or trigonometric polynomicals wiath a suitable frequency factor works more effectively on highly oscillatory signals than stationary (
interpolatory scheme based on polymomials. J

= We introduce a new class of non-stationary irterpolatory subdivision schemes that can exactly reproduce a complicated, parametric
surface inchiding exponential polynonuals in the sense of complex rmumbers. In our scheme, exponetial polynonuals constiute a Reconstruction ofa gp}em and a torus

shift-invariant space and the mask of cur subdivision scheme is constracted in such a way as to find the vahies of the exponential

polymomials that correspond to the imitial cortrol points.

Consiruction Rules

{a) our scheme {h) the Butierfly scheme
= Parametric surface F(,v) on a planar parametric domain 2 C R can contain polynomial, trigonometire and exponertial fanctions. Exact reconsiruction ofa torus.
* Shiftinvariantspace §: initial mesh  level 1 level 2 level 3
fel imples fl-a)el, aeZ (1)
u=ut" e e e Qe R e . " b N
# \a)rhe =0,., 4 i'or(somg non-negative integery; and complex rwabers 8 (i =1,2). (2) mébius sttip -\ 2
5 =span{d (u v)ln—l, LN = 5
§ =(p277)= Zd L F(#27), 4 eSk=01., (3) = ‘ )
where 2 is the insertion point in the triangulation at level 0 and & s its corresponding stencil. Klein bottle ‘! 3 3
Example (Sphere and Torus) ! 7‘*7 A A 3
S := span{ sinu, cos u, sinv, cos ¥, sinusiny, L/ ’ — e do

-
: : Ve Vs | A figure-8
005 2 COS ¥, SIN U COs ¥, COs U SNV i S AW ) :
% i A== X=X -
The three types of refinement rle are obtained —e > i v -
by solving the linear system of Eq. 3 using the butterfly steneil. Subdivision siencils hased on hutierfly shapes
E slicated Surfaces sea shell ~ f\
Finding the s]n.ft Invanant Space in the smallest dimension sutface \ -'
1. Initially, we set 5'to be the same as span a finite collection of finctions B, whose elements generate 7 via a linear combination.
2. We pick an element f from 5’ and perform a constart shifting of f as shovm inEq. 1. >
3. We ermmerate all the monomials £ constituting f ¢ — ). fish surface / / /
4. Foreach £, ifit canbe generated by the current 5, thenwe do not inchide it in S and conti.me to check otherd  s: otherwise -~ A~ A A
we add it to 5. !
6. Repeat between 2 and 4 until there is no possible new addition to 5. / ) / ) 7 2 tivsoid| < \\ « N \ o \
7. Finally, we have the shift invariarnt space § = span 5. ¢ / A " % /'/' /: //'. 4 //I/ SURCIEPE0] y )
-"/ ‘/ < - 4 ' Y Y v
Siencil Generation Algorifhm Type 1, 2 and 3 siencils for a mohius sixip Reconstruction ofoomphtatd surfaces.
= We construct astencil  starting from anewly inserted point p. First, we choose two stencil verteces (say v, and v ) connected o
:ﬁ; eansd conhtr:: to search for other stencil vertices by expanding v, and v. to their neighhorhood while keeping the stencil R The iR irvariagl peThe sithat lodalweights tormsponding 1o scal
¥ 1poi invariant thei i 1 1t1
= the n-ring neighbors of v are defined as vertices that are reachable from v by traversing no more than » edges in the mesh. ;ﬁ‘;ﬁtﬁ%ﬁf&, be éﬁfﬁejj ::{lyhelr oot J IRy Subles
= This search process contimes until the associated matrix B satisfies dim B = dim §. * A complicated surface generated from both polynomials and trigonometric
/".IJ @- =1 oy, polynomuals can be exactly reproduced from a set of coarse imtial points
Gy NV DERoNTACT | Prof. Young J. Kim. Ewha Womans University. E-MAIL kimy@ewha,ac kr TEL. +82-2-3277-4068  htip://eraphics.ewha.ac.Jer



| o) New Class of Non- Statlonary Interpolatory Subdivision Scheme
based on Exponential Polynomials

Yoo-Joo Choi®, Yeon-Ju Leet, Jungho lfll;onf ng-Gook Lee!, Young J. Kim!

“Seoul University of Ventum and Infonmilo:n, 'wha Womans Umvemiy, ‘Dongseo University
INTRODUCTION [amn
e C LON R R S RS LTS Lamn
@ (b) ie based on exponential = : N\ '
o signals than stationary ( \ ( Q
" omplicated, parametric N - \1 !
monuals constihte a Reconsiruction ofa sphere and a torus
15 of the exponential
. O
{a) our scheme {h) the Butierfly scheme
and exponential finctions. Exact reconsiruction ofa torus.
Fig.5. Tipe 1 stencil for a Mabius strip. (a) The newly inserted point p is coloved blue and the (1 initial mesh  level 1 level 2 level 3
two green points are chosen as the immediate neighbors (vi,v2). (b) The one-ring neighbors of
vy, Vv, are colored pink. (¢) A candidate stencil, turns out to be invalid. (d) A valid stencil. (2) mibius strip 4 \
N S S
(a) A (b) » ~

(3)

. ? . Kein bottle \“;! 3} .‘ 3

Fig. 6. Tipe 2 and 3 stencils for a Mébius strip.

/ '/. ’.//' figure-8 ; ‘;‘ ~ ‘ *’Q\ a -
, _ _ _ A i Keinbottle | o Y Nt} \\b/) @
Example 2. (Mgbius strip) The parametric equation F(u,v) for Mébius strip is given s S— :
by hutierfly shapes :
sea shell ) e
x(u,v) = acosu+veos(u/2), sutface \ ,r\_ Q ‘

tother S s: otherwise

v(u,v) =asinu+veos(u/2), aa linear conbination. /;,,
. " A A
z(u,v) = vsin(u/2), fish sutface . /\
( (u/2). | 7 g

where 0 < u < 2w, —w < v < w, and w and a are constants \ N \ \
5 ‘ - e - & o -
Then the space that generates the parametric surface with the smallest dimension is 7 //'V superellipsoid \ ( ,
_ _ i b A Y. 4 Y
B = { sinu,cosu,vsin(u/2),veos(u/2)}, r a mohius sixip Reconstruction of complicaied surfaces.
yv, andv ) connected  FESY TNV
and the corresponding shift-invariant space S that generates F(u,v) is teeping the stencil = The shift-invariant ‘property ensures that local weights correspending to local
) ) e " control poirts are invariant, regardless of their locations, which ultimately enables
S := span{ sinu, cosu,sin(u,/2),cos(u/2),vsin(u/2),veos(u/2)}. o parametric sufaces to be generated exactly.

= A& complicated surface generated fromboth polymoruals and trigonometric
polymomials can be exactly reproduced from a set of coarse imitial points

7
\., @ Daj"ON’lﬁCT | Prof. Young J. Kim, Ewha Womans University. E-MAIL kimy@ewha,ac kr TEL. +82-2-3277-4062 htp:/iferaphics.ewha.ac. ke



“Seoul University of Ventum and Infonmhon,

INTRODUCTION [N

reproduce highly oscillatory triangular mesh data. It has been showm that a non-stationary subdivision schen
or trigonometric polynomicals with a suitable frequency factor works more effectively on highly oscillatory
interpolatory scheme based on polynomials.
= We introduce a new class of non-stationary interpolatory subdivision schemes that can exactly reproduce a¢
surface inchiding exponential polynonuals in the sense of complex rmumbers. In our scheme, exponetial pol
shift-invariant space and the mask of cur subdivision scheme is constructed in such a way as to find the vah
polymomials that correspond to the imitial cortrol points.

Consiruction Rules
= Parametric surface F(x,#) on a planar parametric domain 2 R can contain polynomial, trizonometire
= Shift mvariant space §:
fek mples fl-p)el, el

;ﬁ(u,v)=z.¢'1v“e’31 e wweQckR
here op =100, oM for somé non-negahve mtegerﬂ and complex mumbers 8 (i =1,2).

& = span{§ (u v)ln—l, 2N}
§ =(p277)= Za L F(#27), F eSS k=01,
where p/2 nthe insertion point inthe triangulation at level 0 and & is its corresponding stencil.

Example (Sphere and Torus) pai
S := span{ sinu, cos u, sinv, cos ¥, sinusiny, | 4 /9/ A
005 2 COS ¥, SIN U CO3 ¥, COS U SIN V) ; |V :/ d
The three types of refinement rle are obtained —e &
by solving the lmear system of Eq 3 using the butterfly steneil. Subdivision siencils hased on

Finding the slnﬁ Ilwarmnt Space in the smallest dimension
1. Initially, we set .5'to be the same as span a finite collection of fanctions B, whose elements generate F v
2. We pick an element f from 5" and perform a constant shifting of £ as shovmin Eq. 1.
3. We ermmerate all the monomials £ constituting f ¢ — ).
4. For each f,é” if #t canbe generated by the current 5, then we do not inchide it in .5 and contirme to chec

we add it to 5. p
6. Repeat between 2 and 4 until there is no possible new addition to 5. K / =
. . “ . 1 y @ 'S -, y
7. Finally, we have the shift invariant space S = span 5. A / L/ / e / //“ /’
Siencil Generation Algorifhm Type 1, 2 and 3 siencils fo

= We construct astencil  starting from anewly inserted point p. First, we choose two stencil verteces (s:
to  and contirue to search for other stencil vertices by expanding v, and v. to their neighborhood while
shape symmetric.

= the »-1ing neighbors of v are defined as vertices that are reachable from » by traversing no more thann e

= This search process contirmes until the associated matrix B satisfies dim B = dim S.

I:J 1

A New Class of Non Statlonary Intepolatory Subdivision Soheme
based on Exponential Polynomials

Yoo-Joo Choi®, Yeon-Ju Leet, Jungho T:l‘!m’li

n,g-GookLeeI Young J. Kim!

omans University, ‘Dongseo University

= The Butterfly scheme, which is a stationary interpolatory scheme based on cubic polynomial interpolation, mav not acenratehs

polymomials can be exactly reproduced from a set of coarse imitial points
+32-2-3277-4088 htp://graphics.ewha.ac.kr
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Stationary Subdivision Schemes
Reproducion Polynomials
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Stationary Subdivision Schemes
Reproducion Polynomials

eondulee Jn

ol, Byvag-Gook Lee ¥

Case I: L iseven,ie., L =:
For the construction of the odd m']ak we use the stencil of L =2N points to reproduce polynomials in /7.z. That is,
the odd mask {a;_2;: n==N 41, N} is obtained by solving the linear system:

1
pe|l = | =

2
where py. ..., pg is a basis of [T . Obviously, there is a unique solution of the linear system (4), and it is exactly the
same as the odd mask of the L-point Deslauriers—Dubuc scheme. Next, for the construction of the even mask, we use

N

E aj_ape(n).

n=—N+1

“4)

the stencil of L + 1 =2N + 1 points to reproduce polynomials in /7. That is, the even mask {ay,: n=—N, ..., N}
is obtained by solving the linear system:
N
PeO)y= 3" a_gups(n), £=1,...,L. (5)
n=—N

This is an underdetermined system of L + 1 unknowns in L equations so that there is one degree of freedom which
will be used as a tension parameter «w. One may set

w

¢ (6)
If @ =0, then the scheme becomes the L-point Deslauriers—Dubuc interpolatory scheme, as we will see later in
Example 1. Note that the support of the mask is ZN[—L,..., L]. As an example, the stencil for the case L =4 is
described in Fig. 1(B).
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Case 2: Lisodd, ie., L=
On the purpose of obtaining :
in IT_7. and define new (lshneLh values at _1 .'mcl

+ 1
mmelric Jules. we emplm L + 1=2(N + 1)-point scheme reproducing polynomials

locations between successive old points. Based on this idea, the

masks {aj o, n=—-N._..., N + 1} with j =0, l can be given by solving the linear systems: For the even mask
[a: n € B},
N1
m( ) Z a_ope(m), £=1...., L. (7
n=
where py, ..., pr is a basis of [Ty . Next, for the odd mask {a;_2,: n=—N,..., N+ 1},
N1
pg( ) Z aj_apeln), €=1,...,L. (8)
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Then the obtained subdivision rule satisfies the following relation

d_oy =41, H=-N, ... N+1,

and hence, the basic limit function becomes also symmetric. Each of the systems (7) and (8) consists of L + 1
unknowns in L equations and eventually has one degree of freedom which is used as the tension parameter w. One
may set @ :=azy and @ = a_2y_1 for (7) and (8) respectively. The support of the mask is ZN[—-L —1,..., L]. As

an example, the stencil for the case L = 3 is described in Fig. 1(A).
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Case I: L is even,ie., L =:

Case 2: Lisodd,ie, L=:2N +1.
For the construction of the odd m']ak we use the stencil of L =2N points to reproduce polynomials in /7.z. That is,

On the purpose of obtaining symmetric Jule we emplm L + 1=2(N + 1)-point scheme reproducing polynomials

the odd mask {1 _zy: n =-N+1,..., N} is obtained by solving the linear system: in IT_7. and define new (lshneLh values at _1 .'mcl locations between successive old points. Based on this idea, the
N masks {aj o, n=—-N._..., N + 1} with j =0, l can be given by solving the linear systems: For the even mask
m(z)_ E aj_mpe(n), €=1,..., L. @) | {az: n € Z),
n=—N+1 N+
where py. ..., pg is a basis of [T . Obviously, there is a unique solution of the linear system (4), and it is exactly the pf( ) Z a_ope(m), £=1...., L. (7y
same as the odd mask of the L-point Deslauriers—Dubuc scheme. Next, for the construction of the even mask, we use n=—~N

Fhe Sle'.‘m” of L.+ I_: N + | points to reproduce polynomials in /Ty . That is, the even mask {a2,: n=—N.... N} | ypape Pi1y--., pr is a basis of [T . Next, for the odd mask [a;_2,: n=—N,..., N+ 1},
is obtained by solving the linear system: el
N
N . \
! 78 aj_apeln), €=1,...,L. (8)
pe(0) = E a_agpe(n), €=1,...,L. (5) ! ( ) E\' =t

n=—N . PP C e - . .
. . . . . . . . Then the obtained subdivision rule satisfies the following relation
This is an underdetermined system of L + 1 unknowns in L equations so that there is one degree of freedom which

. . _ Y N
will be used as a tension parameter . One may set a_op = -1, N=—N,....N+1,

(6) | and hence, the basic limit function becomes also symmetric. Each of the systems (7) and (8) consists of L + 1
If @ = 0, then the scheme becomes the L—poinl Deslauriers—Dubuc interpolatory scheme, as we will see later in | unknowns in L equations and eventually has one degree of freedom which is used as the tension parameter w. One

Example 1. Note that the support of the mask is Z N [—L, ..., L]. As an example, the stencil for the case L = 4 js | may set » :=axn and @ 1= a—2ny—1 for (7) and (8) respectively. The support of the mask is ZN[-L —1,..., L]. As
described in Fig. 1(B). an example, the stencil for the case L =3 is described in Fig. 1(A).

The general forms of the masks of 57 . The last two columns indicate the maximum smoothness of 5y and the corresponding ranges of o, which
are obtained by computing H[—L_.SL]L‘HC,o < 1 with MAPLE &, digits = 15

L Mask cv Range of w
1 [, I —w, | —w, w] c! w:%
2 [w 4. 1- c? w=1{
3 [—w, — — w8 w4 3w~ -] c? 0.030799 < w < 0.085930
4 [—w, — 2 dw, — e, —w] c? 0.020262 < w < 0.044030
5 [w, v —w. —3agg — 5w, — 255 + 5w, 4%;+ 10w, 5y — 10w, c? 0.006261 < w < 0.016737
% — 10w, L?’E + l\)w.—_ﬂ‘_ + S, —10;13 — 5w, % —w, w)
6 31— 20w, B 15w, — B —6, ct 0.004495 < w < 0.0088SS
7 ! e — T, —=2T — 21w, — 2RO 4 2, 4 0.001598 < w < 0.003228
é.:?ié +‘5w u.%f.‘f&u' HOH = + 35w,
— 2+ 2w, —
8 [—w. — g Bu. giee. c3 0.001132 < w < 0.001754
128 s6uw, —Eﬁs.—hz\w, S8 B, — 5. —w]
9 —w,— e O, T 36w, Cs 0.000394 < w < 0.000629
o~ 35— b
. iasor — 126w, foec + 126w,
— 3bw,
Dy, % —w,w]
10 A 210w, ct 0.000301 < w < 0.000355

205 567 5 405
20w, — 5. — 120w, 1555 45w, — g5 —
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