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computational science and | computational mathematics mathematical modeling
Keywords computational fluid medical imaging numerical analysis
partial differential inverse problems turbulence
The CSE (Computational Science and Engineering) is based on the department of CSE
which was established by WCU project. The CSE department is the only one in Korea
for training graduate students and on a taking-off stage for the world class level
in CSE fields. The wultimate objectives of the CSE are to carry out
computation-based multidisciplinary research that integrates the knowledge and
techniques of various research areas, to provide innovative education for the next
generation of computational scientists and engineers, and finally to achieve global
. leadership in the field of CSE. The missions of CSE are
Project o . . . . . .
Coal > To specialize in computational science based numerical analysis, computational
fluid dynamics and its applications to atmospheric environmental problems, and
math-based medical imaging; to perform multidisciplinary studies on complex
multi-physics problems through research clusters,
> To develop advanced education system in CSE fields and to train CSE experts who
can conduct the physics based modeling, simulation, and visualization for advanced
technology in science and engineering,
> To increase international collaborations and to improve research capabilities
for global leadership in CSE fields.
[Systematic education in the CSE]
> Curriculum and 1ts management
- Four categories: basic courses, core courses, advanced courses, and special
topics
- Opening multi—/interdisciplinary courses: 100% lectures in English
- Required courses for research ethics and scientific
writing/presentation/seminar
> Degree management
- Running administration processing map: guidance of academic adviser
- Viva report for Ph.D. defense
- Design basic level courses for both undergraduate/graduate students
) > International program
Project .
- Research collaboration and student exchange program
Contents

- 6 MOU's including MOU with Humboldt University
- Foreign scholar's intensive lectures

[Research areas and potentials in the CSE]

> Numerical Analysis and Scientific Computing

The NASC group in the CSE performs fundamental studies on domain decomposition
method, FEM, and FDM needed {for scientific computing. The group develops a
least-squares finite element method using dual operator to obtain approximate
solutions for nonlinear PDEs with singularities and a novel fractional step method
considering computational efficiency and numerical stability for Navier-Stokes
equation solvers.

> Inverse Problems and Medical Imaging
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The IP&MI group in the CSE develops the mathematics-based medical image processing
technique that extracts the internal biological properties from the measured data
using mathematical modeling, numerical algorithm, and visualization. The group has
been recognized as a global leading group in the electrical impedance imaging using
MRI and electromagnetic tissue property imaging. The group also performs
collaborative studies on dental CT with the College of Dentistry at Yonsel
University and an interdisciplinary study on left ventricular hemodynamics analysis
using ultrasound image with researchers in the CSE.

> Computational and Theoretical Fluid Dynamics

The CFD group in the CSE aims to study on turbulent flow physics and turbulence
modulation due to turbulence-particles interactions, to develop robust large-eddy
simulation techniques for multi-physics flow problems with complex geometries, and
to analyze flow and wind load in wurban areas and pollutant dispersion in
atmospheric boundary layer. The CFD group has developed cutting-edge numerical
algorithms and accumulated in-depth knowledge in the field of the particle-laden
turbulent flows.

[Plan for improving the quality of research]

> Operating scientific advisory board consisting of 12 foreign scholars including
distinguished professors Habib Ammari (Ecole Normale Superieure) and John Kim
(UCLA)

> Expanding research areas by collaborations with computational science &
engineering experts in domestic and international institutes/universities

> Recruiting outstanding junior researchers from the brain pools in the CSE

Expected
Project
Out comes

The CSE research through the interdisciplinary studies including the physics—based
mathematical modeling, computational mathematics, and simulation enables to
contribute to education of expertise, to extend new research areas, and to provide
future directions on innovative and creative technologies in industrial
applications. The CSE research will be a cornerstone for the development of
cutting-edge technology by reducing the limitations of time and expense. For
examples, the 1impact of CSE research will be significant in the field of
atmospheric environment by predicting and forecasting large-scale phenomena in
environment pollution, and natural disaster, etc. Also the CSE research will lead
to 1improve human welfare by promoting the medical research incorporated with
medical imaging technologies. The CSE experts in systematic interdisciplinary
researches based on mathematical modeling, computer simulation, and visualization
will play a Lkey role in emerging technology  developments through
industry-university collaborations.
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CSE5810, MAT6810: Numerical Analysis

CSE5950, MAT6950: Partial Differential Equations for Science and Engineering
CSE5840, MAT6840: Numerical Partial Differential Equations

CSE6623, MEU6230: Viscous Fluid Flow
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CSE6820, MAT6820: Finite Element Methods

CSE6800, MAT6800: Applied Partial Differential Equations
CSE6460, MAT6460: Theory of Partial Differential Equations
CSE7400, MAT7400: Functional Analysis

CSE6970, MAT6970: Analysis for Science and Engineering
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CSE6530, MAT7810: Continuum Mechanics
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CSE7746 : Special Topics In Turbulence

CSE6642 : Special Topics In Turbulence Simulations
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Stochastic Methods, Numerical Optimization, Applied Functional Analysis,
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Financial Assistance requirements of CSE

(1) Generally, beginning students are offered financial support during their initial semesters.
After initial semesters, students are required to serve as teaching assistants (TAs) or research
assistants (RAs) and the renewal of financial support will depend on the academic performance of
the students.

(2) Within the first two semesters, the student is expected to demonstrate proficiency in certain
basic areas of CSE by passing qualifying examinations.

(3) In accordance to the Yonsei University Graduate School requirement, a minimum GPA required for
students to receive the full financial support is 3.4.

(4) A student who does not meet the minimum GPA requirement shall receive reduced or no support
(with appropriate warning). The reduction rate from standard support is determined by the formula
Min(100, Max(3.4-GPA,0)#250)%. Only courses listed in the CSE webpage are included in the GPA
calculation unless otherwise mentioned.

(5) In the third semester and onward, the financial support is available for those who have passed
the qualifying examinations. The rate of support is determined according to the research
performance of a student, which should be demonstrated at a poster presentation at the end of each
semester. The evaluation of the performance is rated as A, B or C. The performance rate ‘A’ yields
an increase in support, ‘B’ the same as the standard support, and ‘C’ a decrease in support. The
chairperson of CSE creates an evaluation panel and the amounts of the increase and decrease.

(6) The office space of students is rearranged every semester. The space is available only for
students who receive the financial support.

Office hours of CSE Graduate students

(1) A student with CSE financial support is required to work at the lab for 40 hours in principle.
(2) The student should fill a time sheet provided by the CSE to be approved monthly by his/her
SUPervisor.

AL 2010.05.03

12} AL 2010.12.21
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2010 MR-based Impedance Imaging International Workshop, 20101208-10
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v = 37 % (US EPA) National Health and Environmental Effects Research Lab o] &% vFAL/ 2 <
A9 WHE (20101 =): Aerosol Transport and Deposition in the Respiratory Airways: Challenges in
in-vivo Measurement and Modeling

"] = National Renewable Energy Laboratory® o]74% ®FA} BFE (20119 %): On Turbulence, Flow
Control and Wind Energy

ZIAIATLAKIMD 9] o]5& HhAL Wk (2011 %) Introduction to Printed Electronics and Roll-
to—Roll Printing Technology

= 7] A G A (NINS) 9] A7 vhA} B (20113 %) Computing electromagnetic fields in
human body using COMSOL & MatLab

A5 HSHA(KIAS) 9] A= vhAL ¥FE (2012 %) : Dynamics of atomic Bose-Einstein condensate
with vortex lattices

%< Philips Research Europe-Hamburg®] U. Katscher A} ®Wl# (201213 %=): EPT-Electrical
properties from RF field measurements

St HAFEATFAKISTD O A vhAF W& (20129 %):  Parallel implementation and
performance optimization of CFD codes: Case studies

7kl st A (NINS) @] A7) ¢k vhAl W (20121 %) Scientific Computations in MREIT

=9 Max-Planck-Institut fur Plasmaphysik EURATOM Association, High Level Support Team(HLST)<]
A A5 W (2013 %) Fusion Research and HPC

Sty Fxlo 2E ek AR ehe] Qe BRAR ®EE (20131 %) Developing the Next Generation
Operational Numerical Weather Prediction Model: A Dynamical Core Perspective
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B AR EQAe AW 20119 olF F 93olm 24 Aol AY T AL A, BF 09
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4 949 A7+4A

41 st A A 95

1.1 #H< 3dzr tishd A 1903 Al A e (SCI(E), SSCI, AGHCI) =i AlA| kit A

HZ 3dzr 23
T A 717F A4
20104 20114 20124
=i F 15 0 2 4 6
1Y =% A 0 0.0571 0.1159 0.0631
T T R R - 0.5 1.2332 1.7332
1919 =% 3hakH
. 0 0.0142 0.0357 0.0182
2=
A% sh gk A
Ji ol g 25.5 35 34.5 95
B

<% 6> A 1903 SCI(E) (SSCI *%3h) =59 32t B4 IF
s+t 3dz AA
T AA 71 A A
20103 2011 20121d
Z 32 HS5 - 0.5 1.2332 1.7332
= 32 BA IR - 0.4978 0.75119 1.24899
Shal =8 1AY gt
A B IF - 0.9956 0.60913 0.72062
1913 gxk 54 IF - 0.01422 0.02177 0.01314
2% g} gk X
JJL o ! 25.5 35 34.5 95
B

2010 20114 20124




e

o -

o

A = Al A = A A =W Al A | = Al

. 1 8 9 4 32 36 17 49 66 22 89 111
e
= 3 13.666 33.189| 18.333| 38.689
AP 0.6667 | 2.4167| 3.0833 4 16.75 | 20.75 ; 19.523 ; : ; 57.023
101
3HakA X 0.1209 X 0.5928 X 0.962 X 0.6002
_/l:
A3}
2 st X 25.5 X 35 X 34.5 X 95
dA 5
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<¥ & YA A= ExHA] -4
W Eir = =
Bla= e {%ﬁﬁ
1Z3d = 22 = RPN A= 42PA = SARA = 62 A = 7TARA = =
o} sH Ay
191 =4
A sk
A w=w 0.0451 0.0544 0.0621 0.0686 0.0769 0.0769 0.0769 9.5%
A eakH
<
T
o} sh Ay
1919
SCI(E) = 0.028 0.0365 0.0441 0.0514 0.0608 0.0631 0.0654 15.5%
o] 3kt
B3 IF
SAF =5
19 3 "1 0.62 0.67 0.71 0.75 0.79 0.82 0.85 5.4%
A IF
o] sH Ay
1919 &<
3 2z 0.7 0.8 0.85 0.9 0.94 0.97 1 6.1%
=5 3kt
|
¥ A7) 53X AAo A3 AV eA 2 BoMAY UE
D> S WOU AFY S &8l A-EA 20090 A AJAS o} st S Al on 2010 =
of ej2e] =& Aol ey AAsigitt. 2012 Ve 359 ] e dS BAstal glom < 34
7H(2010-2012) =44 99 S M=t & Aﬂ A grate] 9y A Ay yEHoR wSy At A
AE e 713bel algetl. 2 A 4xbdEof gistd A 507 FEe] THE FAF o= d7gEn v
W AALEAA TH I A ERA TS WEE AS SRR s Y.
> dA 35l gistd A 7} 50 o s FUletHA QALY Ut Sl wE =i ATE T
7 Ao dF5HY ol we} =3 AEF U IF A(EE X3 4F ARELE Y 2 Ao dF
Ah=
> S A AR F Y =R 19 BAEA IR HAFHEREES 0.862 Fkon o Fojuse H
3dZF A (0.87)& 7oz AT, o] A= IF A% 7 29 200 AR =% T2 A5d
T}, o] A Fol UE BExE v|Fog 7xd%e ustgdMo] 500 AS 7otale] thE 279l uledA 19l
G =R RA [F HEETE 0.0654 (20121 7)1 265% 3, H+ 3 Hit 7)5 440% )2 A A S
Aok, 3 AxpH ZF A xe] ERE gEdAe SUME o “}04 Ht 3dzke] AAX3 HJFERE okst
o] dAsSY.
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al. ¢ AXAFAY A}

D Abg S o] - a1zl #s)

D AT -2 = st
a2. ¢ AATIH FEH A

D> 7]1E9 ARAIE A8 Wy

D> ALbasreel ok ARAFAE pool 74 2 FH
B. Al d-Ql= (ALske] Xz Al AlE
C. AxAFANE 2 447 AdALE Ad

D AL R A A A Eof

D> Fe7|ek o5 g A wof

D> AAFAI G E EoF
A, 5 AXATIY A5 9 gE A9
2 AN ES S AATE GRE e A5 m=9geto] ki, dAA F 5789 Post-doc B ATuTE
o] ¥ AbFte] FXEA, HAMRAl, o5 wFe] Ak ol AFE T vk AHNAT O
Eo] A7 e A9 F JEF AAS 248 T Jdon SxRHom RAGHE FEEY ATE
TS ES FHsta vk, Egk gistAAEY FsAdTE Sl R ERE T k. A 3t
2 Stae] AP AXNAFAE F 1P OEA 1 F 62 WA, 182 d&dA), AFEddTAa
ATHLEH), d7Y d7d@CH)o = HYst] AL est #d A=A st o

> w¥d: 5= Shandong Normal Tt 8F(Yizhuang Song, 8¥ ©]Z), F 13387 % s (Munkh-Erdene Ts), &

AT (a2E 7))
DodAg-d: w7kt Ay AddTEQAY), FEeeFaATAa
D> 71 LedA AddTd(HE ), A AddTd(H9=)

el
ulss
re
-
rio,
otk
ofy
2

al. $5 AQAATAY @
> AR el S A7 @3
AES WAH201L.9-BA) S AFRoks FPNEA R vde A olv @A T/
Q

et

Aol A8 7153 convex/nonconvex optimizations ©]-83F denoising® deblurring =& 2 <daug]F 7Y
Uk AFE Y Folm FSo e B AATe] Al AfAH o7 Fojste] B ALY HoAuFEd FEAT
E F3Yst A go|},

Tushar Kanti Bera(2012.8-&A}) ¥lAl= Q1ZolA EIT ®ofkz ¥hAe9 S npxan 2 g3fo] Post-doc
oz AAstgom dA o gy Foke] At w9 Multi Frequency Electrical Impedance Tomography
of &gt AFE FPstar .

Yizhuang Song(2012.9-&#))S & stilo] vk} &

) o7 =% Z Post-doco.E A& sHHA MRIZ
electrical property imaging®] <&A|o]

o
H
o] &3k g AFE Ao AT west FEATE F3
3l 5 Stuttgart®] Bastian von Harrach n5=9} A8t A5 3tal ATk, Yizhuang Songs &
== Shandong Normal University $=8F¥} nlgro] 9]-&% o] 2013 8ol o)A & oHo|n FJox H Aty
Gt AAStY FEATFE JAT Agolt),

Yibao Li BFAH(2013.4-@AA) = arefidtatol A 38538 WALSHe| S Wil A Post-doc &4 4k
FrAFE aFolA AFE st k. Abskd FHAIQD I E D Bl gk dFHAH Eis A o AT
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Aoem, HEol multi-physics@d-e E3ete 7MHEAVIHS 83 55 FsaiA 7
75 3star 9l

A4+ H‘A}(zols 3-AA) = Aty

Post-doc &2 HAAFA AT 2FdA A& —5—}1 ATt
2D Aol tigk AFE Fadsta Jon, ¢ W
Navier-Stokes A 2S At AFE kil Urt.

g 3
gk <
o]

l"-uulil

> ARSIl wiE A
- kA HPAR(2011.10-2012.12)%= 253 GRA AL AAE FEde A7E AT wss #
7 (F) Y Eae) At s A Fagstg o] A4 NINS(Z7FrEe et 140 dFdoesr] =

o
PN —
=3 G AFE[F SAS AT wget T AT Foltt.
Munkh-Erdene Ts ®FAF(2012.9-2013.1)% & bl ulx} ZPA o2 £ F Post-doco.Z A2 opﬂ
A MR algeek EITol w3k e d+5 Fdsdn. A sty distsh o w2 o -85 U

w2 ARG s eEatR Fhofsto] A wget EITE E83 A5t dE §Ab &3t F5dTE 'rﬁ
g Ago|tt.

AT+ HFAR(2009.2-2010.7) 5 A AI S8t aFd A =4A e G4 FARA 7IHE Jidst
Rom AAR AA HETHE E’\]";ﬂl A Ao Aol S PGEH FhbS FARAPSAL FA g vp glom &
A Farmdd 71\ 3259 1 A A= L6AAF HA(Home Appllance) AL B RO A M E7] CAE" oA =
dATFHoZ HHHA A ’\}04341“’“’\1 AE7] A st f52 CFDsAle] B3t AFE 350l
o},

Mgz 2hAR(2009.3-2012.4) = AAFAIA S IFAA W sk Qo] ThafA = i E A gl o
g &Y B FEHS Qs AdE e AAEE FAVHE Ngeglen of dydyks 20134 %
Journal of Computational Physicsell |75 E]r A= A A A7 T4 Display AH[HelA A
dAdrdom IshdA AHe] Aes T} FEdd dvE Tl
3174 7] ¥FAR(2009.9-2011.8) % Schrodinger uncertainty relationdl] )3t F2]&@|sts A& 313
stolom dAl Eao] sRdieh g A FolwA i shate] FREEAS) A FolulgRA A EHH
o2 AT dAE olo7tal

sxA) HFA(2012.3-2012.9) % W= Kansas thetol| A $-F88 -8k vlA}el9 & a1 AAL -4 <8t
T2FolA Post-doco® SE W 27] A% Aol @ ATE ST, o ATAAE 20124 1190
AlZtE Sl gpgol gk hEA dRE dlAl o didt gl HEd T s, BEAIEYI AT ke o
TaAe] AgAT Az FgE 3 Yl dA FFFATL FEHATEHY] AdAFdorA gqFT] F

HAAHE FA S ATeta 9l
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ot Tl A AAEFE Fope] Q4 BRI AR REoR Qg Pgat Ade Rt §4 @

Sk, whebA] ol AF7A FEHE CSE QmehE B8t Argle WlAol SH= poold FABHe] They

& AHATANS Fuste .

Jot

N

)

-
o
2~
o
fu
=
ofo
o
i
ol

R

¢

]
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B. Al d-Ql= (ALske] Xz Al AlE

ARl (Post-doc = Alkns) Y& Aok HA 1d ooz o|Fo]dof afar, LAt A F
o, WARY, 4521, oF, AksA 23 55 WAt oF gth. 2R T YFAES JAs] o
a5t ol gt Aol = /‘WL"SJE—:].‘EF%P% Ao FolE Ao AlkS AT ¢ Ak, Fgole= 4 3,000
Thel o] e g gtk AXAFIE S =W 7IZE Bt wid Esd gl #g Ay EEHE Al ZslofoF gk
o AAFRIHEH Y P2 1] o]Lfe) dt3] W W F3F ZAE flgh FATEd s 2 A6 Y,
FrATAdd wE JAEHE AT 55 A4 AFolr}.

C. AAQFAL N FY U AALE A2

FRRoFE AT Tl £ANY AT, ArgALte] B - B S8 o
T Wopolth. Alqlure] E4skl AT Rop] R o8, ¥a}, o33 Rope] Nxd
T Agste] Folme B sgletA, Felmse] FEATE FAsL iz Fule] SR AT 4
%

AL E 7R A AT o
%—3— go]== o )3k Navier-StokesT Ao #4& 93
Pattyn= 29 <17, ¥]9FE=A Navier-Stokes WA 2
o A &gstaxt g,

magor insky =& 3} H]/\ & H]9+=A Blatter-
2] (splitting) WHES FXHAA 4]

f
2

>
lo
ui

o

0,
F?L'w

> SN S RGY AT ol

AT s BERYED) A7, A7) FH A9Es SEBGYOREID S A, 47159 elastography
A Fopol ] WAY-FANA-A 24T AP A AAATAL LS HGAL AEIG} o F e Foke] 7
BAES TP ATH FRAA FHAT) 28T Aot}

> @/\ _rOTzﬂO:hsL Ho}
ol

B Ak A 9] multi-physics F5a)Ael] tiak 522719 ik, 7pA A 71 Hel sk open surface 34l
Aol fFedAZxA Tl tigk S&AT &gtz s,
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HT 39z A F
FpE o n A7z A
20104 20114 201243
WA 18 17 18 53
earo] e Qj=ro7te] 4 18 17 18 53
vl (%) 100% 100% 100% 100%
Ak sk (
B! ZH(H) 9 9 . o7
AJug
] I~
9)tel gqaar| el el 1 ! ! 3
2
Hl S (%) 11.11% 11.11% 11.11% 11.11%
Abd e shab(E)
Qe o 25.5 35 34.5 95
_ o sFe
s)kel ghspey | e 7 8 10 25
T
Hl& (%) 27, 45% 22.86% 28.99% 26.32%
Ard e skab(R)
Ay 9= 0 2 7 9
=4 I~
T
1 e} = —
SR [ gstel g o) . ) ; .
E I R
Hl& (%) 0% 100% 100% 100%
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ael wAs d% 2 A4

5.2.1 tikd A =7 a7

[}

A it B wgete] FEAT

> Rosalind w<=(Florida =W, w|=r) ¢ EIT #& &5 A+

> Tamasan m5*(University of Central Florida, ®]=F) @ 743t w<4=9F MREPT & F5 A+
D> William Bill Lionheart x<~(University of Manchester, 9=)¢} EITE &3
sk 35 A

Bastian von Harrach 3<=(Stuttgart e}, 5U)e} EIT ¥ 35 A
McDermott EFAF(NIST, w]=)<} LES Wall Modeling®# F&dT

B. ¢ 71&# A7 w&/AT HE

> Max Gunzburger 1.5>(Florida =9 dl, w|=)

> Carsten Carstensen n<=(Humboldt ™8}, <)

> Bastian von Harrach 14>(Stuttgart thetul, £<)

C. &/5 9 Fx 2 g9l =i oA A Al

oo
2
X
ol
ol
to
2
i
s
S
>
=2
i

o)

\VARV4

D> #AA dual degree/joint degree F3 =
D> SFo=E df ol skal AR Y A =(HE 22 2 E3 AL

A, dE-A A a9 wgEete] FEdTt

> Rosalind 2(Florida =9, wl=r) ¢ EIT ¥ 25 A+

et A8 Yizhuang Songe W= Florida FHthol ©7] a9 wFZ= 19S5 53 Rosalind ul
¢} EIT #8 3% AFE A#stget. Ay 2012y 89 Florida FHWE thA] W3l anisotropic =
Aol conductivity #tel afAel gk Ade wdll A 95X AlEHo|A, 74 A T #d HF
ATE RA3YstR L o] AnE =F o7 ZAA(AE: Electrical impedance spectra in biological tissues,

= Al s

> Tamasan ®5=(University of Central Florida, w]=F) ¥ 743t w9} MREPT @& F&5AT-
MR et it A, Yizhuang Song A% w (2 ) ok soll A A 7] <l MRE

PT & A
g Fal A HFHo2 AGE Festal o™, Tamasan W FeFE o] Fofd ik =9 & z8stiTt.
At 20123 8ol W= Central Florida thehg HE3 zpgjo A 2 3o AP A3 AyE L xs}

3l o5 =Fo 7 ZA(A|E: Inhomogeneity artifacts reduction in electrical tissue property imaging)

= AnE wan.

> William Bill Lionheart 35*(University of Manchester, @=)¢} EITE €& Ao AE A
o TE AT

et 33t Post-docsl Munkh-Erdene Tsi= EITS 88 A5t gia il U3t &5 A73 H5
& HHor g WAL gt AT, A 2012 12€ ] W

Aok v dzel ek e EIT 48 2okt dAl AdH ]‘3 @1‘——:7
ARl TEATE S8 =2 v sklal v gl ®

L:u
QL
H K3
QL
vy
ﬂ

> Bastian von Harrach ®<=(Stuttgart s}, =U)¢} EIT #H F% A
Bastian g wid AXdetystatE WEsle] E7F W AuUE Fa) EIT 33H o
®ota AEHN] FEATFE HAd Folvh. A 2013 4L sty Ay P o
Song, Tushar Kanti Berat™ Stuttgart &S HMEsle] 27k FF5AF AFE =93+ AEE /M3 o
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International Conference on Electrical Bio-Impedance(ICEBI) 201304 3&}3]:=&& WX 3} tH(2013d 4
).

> McDermott BFAR(NIST, w]=5)¢} LES Wall Modeling¥® ¥ 3%

20123 o 5 7 2@k distd A )19 Wl So] NISTE WHEdte] NISTS Fire research division®ll
A st A=) EAY 2 7 3:el FDS(Fire dynamics simulator)ol thdl o]s]E H3d|a A=A s A7)
oA st A7 ZRAEE ¥ JAFoEZN A F& Hol= 713E 7T B McDermott
haLe} o] & o] &3l A A CSEollA x1& Tl =A] fF53lA 35 A7& Fdsta 1 A34E v=E2s
3] DFDO|A] h& =it W3 (20129 11€)3k o, NISTS A|&H o= sl wF Z2 09 2 F5ATE 3
&kl 9l

B. &9l 713 AAke] /AT FHE
> Max Gunzburger 25 (Florida o, ®»|=)
Florida =Hd WS S8 wS: 2011958 5xpelol] 23 2 3} Qg ELS 79 uFrZa )
23] sld A Gunzburger 7t St F o ® 9lE Florida FHY #stA|Atetg S wlE&] /NAdE thek
TS FAetaL ofe] Foke] wgEH AlWUE skt Florida R #e AL Ao A= HE AL
429} ‘How to make a mesh, What makes the ocean wave?, Parfor for MATLAB, OpenMP for C or
Fortran’ 59 FA= 7o AgEFAS 3 dTAAES 533l
gAY E7FS B3 WS UM ES Gunzburger 57 HEH S Mujy 2 F2F A= 3
23513k, Gunzburger w9} o2 A WH LIS FA|FHA olE F ¢ A7 A s}
o A&AQA WFE T AL ol 3TE. Gunzburger W= F3 A A A st F<l Irene Sonja
Monnesland®] &% AZnFEHN =X EE sl QIt}.
E7F 44 2011.1.31 - 3.5, 2011.7.16 - 8.16, 2012.7.9 - 8.9, 2013.1.29 - 2.13
E7F &: Level set methodE ©] &34 MRO|1]X]ZS segmentdl+= 7|<%, pattern recognition,
optimal control by using Pontryagin's maximum principle and Hamiltonian, Helmholtz decomposition
and iteration method to reconstruct elastic parameters in MRE, *|f&ol et =x]7]¥ <l fully
explicit projection method, immersed boundary lattice Boltzmann method®] Z = 7B, Monte Carlo
method %

v

N
o~

> Carsten Carstensen 1n<5=(Humboldt thel, &)

Carstensen <= on] ol o] F - @A77t b= W& Fsto] A8t fteay] AxE JAdste] g

AAEE stlom gk 2011d 7 2012 7 zpelol]l A EoF FretaAlS A5 T dgdAdEol

Humboldt theh-& Wtste] A& Wok7]= sh3ltt. Carstensen w4 EUA de 9] =i AEE sI9e
= o

W &) @Al A8 =921 Boris Kraemer®] AZ=n<F2M A A E=E 3tal v}y, o 2% Carstensen
ool AEHAQ A uwF W FAALEE sl gk},
E7 94 2011.1.31 - 3.5 / 2012.7.16 - 8.19

7+ U8 Advanced Finite Element Method

a4

> Bastian von Harrach n4=(Stuttgart thetnl, =)
Bastian von Harrach 5= 201058 2013W7kA] Fapdloll 24 CSEE WEste] odE =3
o olr] BEATE Bahe] AR, o] &4 waste] BA kol e vk, EH WE wvhr vty
At =old Yizhuang Song(£<%, &= Shandong Normal W8 w<4E FA), Tingting Zhang, HIH 5=
G717k At AvUE F3Fe] inverse problem®] HHFAQ1 F8b4 BA WS A Edtal HAES AT
wokell A= olojtjolE ATk T AFAQ AE & $vt. A 4€el= A8 dFAo] Stuttgarth
8-S 277t HHES)o] local conductivity identification in electrical impedance tomography, EIT-based
Leakage Detection in Underground Pipelines in Mongolia, MR-based electrical tissue property imaging
ol sl Mmuve} EES eFQITh. Bastian w9k A &A% A/ wS w{FE HOEE 1A sFaLz}
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C. 3&/3 &9 Fx 2 9= aega A A d A%
> & A dual degree/joint degree 3 %

Humboldt ™ &H( =Y )3+ the educational exchange of students, joint research activities,
exchanges of academic materials %ol that stuxtgde] MOUZF A ZAHo]glon, B Stajo]| A= Humboldt o
8ko] (CSA(Center of Computational Sciences Adlershof)e} AXta}shyst Hofs FH o2 AE & Q=
IRTG(international research training group) 2433} t}. T3 Humboldt e 4=3+3}2} dual
degree/joint degree FZ15} 2™ A Humboldt thstollA HAE Fo t}.

B 83l= Florida SHW (U] =) Dept. Scientific computing® t}hS3 & Y& 2= dual
degree/joint degree % ol Jdow A Florida FHUA HE Fol Stt.

[Guidelines for Joint Ph.D. Degree Program]

1. The candidate for Joint Ph.D. degree program must be approved by the student agreement.

2. The candidate will pay tuition and fees at home institution only as an exchange student.

3. The candidate agreement must be signed by the two supervisors, the Dean, the PhD candidate and
the Dean of Graduate School or equivalent.

4. The candidate must have one principal advisor at home institution and the co-advisor at partner
institution.

5. The candidate must have a period of stay at both institutions. The agreement should specify when
the candidate is to stay at each institution. The period of stay at partner institution is at least
1 academic year (2 semesters).

6. The candidate must complete at least 1 regular course at partner institution.

7. The candidate must have a place to work, access to laboratory facilities and other
infrastructure at each institution.

8. The dissertation must have the logo of both institutions, and the cooperation agreement must be
specified.

9. The dissertation and its attachment must be made public. For the public presentation of the
dissertation, the rules that are in force at the institution where the presentation is to be given
must be complied with.

10. The candidate must complete the requirements for the Joint Ph.D. degree program followed by the
agreement .

11. The candidate shall receive one diploma with two university seals.

12. Both institutions shall have the right to use the dissertation and the results in their
education, training and research.

> ghelmat s eletar A ARCEE 22l 55 % 4D
B gtabe] Wt AAMEHY] w=ie] A9 39, WMl w=ie] A9 5919 AAINEE A H o
gom, o F R Aarete ALY F 190, HALSES] A F 22742 Sta gich, AAF
o delstage] QAT ) S9l=E A AF T RS S=wol i@ # e AAL ol
7} 4AE e ol viva report A B kel oul AL EE S WE A A w=RAAE
e ot 58 aste] dQtate] =R AAE AAHo® TMeste® & Aotk B AT - 12
‘&4ﬂﬂﬁﬂ%oh%wi@?‘ﬂL%%%WﬁhﬂﬂEiéwﬁH}%%%Ml ﬂﬂ*uﬁzoﬂ&ﬂ4
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[Finite Element Method]
Yonsei Lectures at the WCU Department of Computational Science and Engineering
Preface and Syllabus
0 Preliminaries
0.1 Notation
0.2 Normed Linear Spaces (NLS)
0.3 Hilbert and Banach spaces
0.4 Matrix notations
0.5 Test and Lebesgue Functions
0.6 Calculus
0.7 Sobolev Spaces by Density
0.8 Literature
1 Courant FEM
1.1 Poisson Model Problem
1.2 Analytic properties
1.2.1 Maximum Principle of Smooth Solutions
1.2.2 Local and Global Regularity
1.2.3 H2 Regularity on Convex Domains
1.2.4 Singular Solutions on Polygons .
1.3 Regular Triangulations and P1 Finite Element Spaces
1.3.1 Regular Triangulations
1.3.2 Data Structures
1.3.3 Refinements
1.3.4 Finite Element Functions
1.4 Finite Element Method
1.4.1 Discrete Problem
1.4.2 FDM -—> FEM
1.4.3 Local and Global Stiffness Matrices
1.4.4 Matlab realisation
1.5 Numerical Examples
1.6 Supplement: Delaunay Triangulations
2 Error Analysis for P1 FEM
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2.1 Best Approximation in Hilbert Spaces
2.2 Riesz Representation and Poisson Model Problem Revised
2.3 Nodal Interpolation Error Estimate
2.4 Local Mesh-Refinement
2.4.1 Approximation of Singularities
2.4.2 Graded Meshes
2.4.3 Numerical Examples Revisited
2.5 Supplement : Adaptive Mesh—Refinement
2.6 Supplement: Lax-Milgram and Cea Lemma
3 Nonconforming FEM
3.1 Crouzeix-Raviart FEM in Poisson Model Problem
3.2 A Priori Error Analysis
3.3 Raviart-Thomas Mixed Finite Element Method
3.4 A Priori Raviart-Thomas Finite Element Error Analysis
3.5 Supplement: Helmholtz Decomposition
4 Mixed FEM
4.1 First Analysis for Mixed Formulations
4.2 Discrete Mixed Formulations
4.3 The Stokes Equations
4.3.1 Well Posedness
4.3.2 Finite Element Discretisation
4.3.3 Nonconforming Finite Element Discretisation
4.4 The Navier—-Lame Equations
4.4.1 Well posedness
4.5 Least Square FEM

> uw]=F Florida State University®] Max Gunzburger 1152 Numerical Analysisol] tof g}

AE ERrsked 20100 238715 2013 187170%] CSE Alsl 4] =iell &8st
48t} 7 E Monte Carlo Method 719 7|25 wl$-a 75 Wds} 7| g7
= Parallel and Distributed Monte Carlo Method ¢ “elxt=5E CSE tistd A Eo

Fse.
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[Numerical Analysis]
Yonsei Lectures at the WCU Department of Computational Science and Engineering
Part I Linear Algebra
Chapter 1. Triangular Factorization
1.1 Permutation matrices and Gauss transformations
1.2 Triangular factorizations
1.3 Algorithms for triangular factorizations
Chapter 2. Unitary Triangulation
2.1 Householder transformations
2.2 Unitary triangulation
2.3 Given rotations
Chapter 3. Linear Systems and Determinants
3.1 Systems of algebraic equations
3.2 Calculation of determinants
Chapter 4. Eigenvalues and Eigenvectors
4.1 Introduction

o,
N,

47 / 236




4.2 Eigenvalue decompositions
4.3 Reduction to Hessenberg form
4.4 Methods for computing a few eigenvalues and eigenvectors
4.5 QR-method
Chapter 5. The Singular Value Decomposition
5.1 Singular value decomposition
5.2 Calculating singular values
Part II Numerical Solution of Nonlinear Systems and Optimization
Chapter 1. Numerical Solution of Systems of Nonlinear Equations
1.1 Derivatives of mappings and mean-value theorem
1.2 General convergence results and the contraction mapping theorem
1.3 Newton's method: Attraction theorem and rate of convergence
1.4 Newton's method: Semi-local and global convergence results
1.5 Nonlinear Gauss-Seidel and SOR
1.6 Secant methods
1.7 Broyden's method and other update methods
Chapter 2. Unconstrained Minimization and Nonlinear Least Squares
2.1 Descent methods for unconstrained minimization
2.2 Quasi-Newton methods for unconstrained minimization
2.3 Nonlinear least squares

> MR w7t whgksk AlAkaekgste] #3k WA (Nonlinear Inverse Problems in Imaging, Wiley
press, 2013W)E Stuttgart oA §8& 38 wHZo] &-8star .

[Nonlinear Inverse Problems in Imaging] (ISBN: 978-0-470-66942-6)
Jin Keun Seo, Eung Je Woo

This book provides researchers and engineers in the imaging field with the skills they need to
effectively deal with nonlinear inverse problems associated with different imaging modalities,
including impedance imaging, optical tomography, elastography, and electrical source imaging.
Focusing on numerically implementable methods, the book bridges the gap between theory and
applications, helping readers tackle problems in applied mathematics and engineering. Complete,
self-contained coverage includes basic concepts, models, computational methods, numerical
simulations, examples, and case studies.

Provides a step-by-step progressive treatment of topics for ease of understanding.

Discusses the underlying physical phenomena as well as implementation details of image
reconstruction algorithms as prerequisites for finding solutions to non linear inverse problems
with practical significance and value.

Includes end of chapter problems, case studies and examples with solutions throughout the book.

Companion website will provide further examples and solutions, experimental data sets, open
problems, teaching material such as PowerPoint slides and software including MATLAB m files.

Essential reading for Graduate students and researchers in imaging science working across the areas
of applied mathematics, biomedical engineering, and electrical engineering and specifically those
involved in nonlinear imaging techniques, impedance imaging, optical tomography, elastography, and
electrical source imaging

Preface xi
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List of Abbreviations xiii
1 Introduction 1
1.1 Forward Problem 1
1.2 Inverse Problem 3
1.3 Issues in Inverse Problem Solving 4
1.4 Linear, Nonlinear and Linearized Problems 6
References 7
2 Signal and System as Vectors 9
2.1 Vector Spaces 9
2.1.1 Vector Space and Subspace 9
2.1.2 Basis, Norm and Inner Product 11
2.1.3 Hilbert Space 13
2.2 Vector Calculus 16
2.2.1 Gradient 16
2.2.2 Divergence 17
2.2.3 Curl 17
2.2.4 Curve 18
2.2.5 Curvature 19
2.3 Taylor’ s Expansion 21
2.4 Linear System of Equations 23
2.4.1 Linear System and Transform 23
2.4.2 Vector Space of Matrix 24
2.4.3 Least-Squares Solution 27
2.4.4 Singular Value Decomposition (SVD) 28
2.4.5 Pseudo-inverse 29
2.5 Fourier Transform 30
2.5.1 Series Expansion 30
2.5.2 Fourier Transform 32
2.5.3 Discrete Fourier Transform (DFT) 37
2.5.4 Fast Fourier Transform (FFT) 40
2.5.5 Two-Dimensional Fourier Transform 41
References 42
3 Basics of Forward Problem 43
3.1 Understanding a PDE using Images as Examples 44
3.2 Heat Equation 46
3.2.1 Formulation of Heat Equation 46
3.2.2 One-Dimensional Heat Equation 48
3.2.3 Two-Dimensional Heat Equation and Isotropic Diffusion 50
3.2.4 Boundary Conditions 51
3.3 Wave Equation 52
3.4 Laplace and Poisson Equations 56
3.4.1 Boundary Value Problem 56
3.4.2 Laplace Equation in a Circle 58
3.4.3 Laplace Equation in Three-Dimensional Domain 60
3.4.4 Representation Formula for Poisson Equation 66
References 70
Further Reading 70
4 Analysis for Inverse Problem 71
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4.1 Examples of Inverse Problems in Medical Imaging 71
4.1.1 Electrical Property Imaging 71
4.1.2 Mechanical Property Imaging 74
4.1.3 Image Restoration 75
4.2 Basic Analysis 76
4.2.1 Sobolev Space 78
4.2.2 Some Important Estimates 81
4.2.3 Helmholtz Decomposition 87
4.3 Variational Problems 88
4.3.1 Lax-Milgram Theorem 88
4.3.2 Ritz Approach 92
4.3.3 Euler-Lagrange Equations 96
4.3.4 Regularity Theory and Asymptotic Analysis 100
4.4 Tikhonov Regularization and Spectral Analysis 104
4.4.1 Overview of Tikhonov Regularization 105
4.4 .2 Bounded Linear Operators in Banach Space 109
4.4.3 Regularization in Hilbert Space or Banach Space 112
4.5 Basics of Real Analysis 116
4.5.1 Riemann Integrability 116
4.5.2 Measure Space 117
4.5.3 Lebesgue-Measurable Function 119
4.5.4 Pointwise, Uniform, Norm Convergence and Convergence in Measure 123
4.5.5 Differentiation Theory 125
References 127
Further Reading 127
5 Numerical Methods 129
5.1 Iterative Method for Nonlinear Problem 129
5.2 Numerical Computation of One-Dimensional Heat Equation 130
5.2.1 Explicit Scheme 132
5.2.2 Implicit Scheme 135
5.2.3 Crank-Nicolson Method 136
5.3 Numerical Solution of Linear System of Equations 136
5.3.1 Direct Method using LU Factorization 136

B. KOCW(Korea Open Course Ware)oll 749 w94 d==
> 20101 Advanced Finite Element Method ¢] 1035 3293] % 7e] F3A4)
> 20113 Numerical Analysis ¢ 103}% 3183 % 7] &
> 20123 Numerical Optimization 9] 43} 1433 % 7o HAA

C. ® 33} Eoolx] Ao® QwE T

> % 330097¢] 728 Qrreael Yotd w4 2L FEATE AT /% AR FE

> Numerical Optimization: Penalty and Augmented Lagrangian Methods, Topics in numerical
simulation based science 1, Basics of CSE, Numerical Analysis 1, Mathematical modeling and
numerical analysis, Turbulence computation, Physics based modeling, Applied functional analysis,
Finite Element Method & % 330917
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SBES is a discipline indispensable to the nation's continued leadership in science and engineering.
It is central to advances in biomedicine, nanomanufacturing, homeland security, microelectronics,
energy and environmental sciences, advanced materials, and product development. There is ample
evidence that developments in these new disciplines could significantly impact virtually every
aspect of human experience.

Formidable Challenges stand in the way of progress in SBES research. These challenges involve
resolving open problems associated with multiscale and multi—physics modelling, real-time
integration of simulation methods with measurement systems, model validation and verification,
handling large data, and visualization. Significantly, one of those challenges is education of the
next generation of engineers and scientists in the theory and practices of SBES.

Much of our current software in computational engineering science is inadequate for dealing with
the multifaceted applications and challenges of SBES. New software tools, paradigms, and protocols
will need to be developed so that software is more transferable between fields and not wastefully
duplicated. In the multidisciplinary teams we establish for SBES research, we must incorporate
experienced software developers who will work closely with engineering scientists to develop
tomorrow's SBES software.
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Asstd, A5 A H 93s star Ak, ALEHE e B Eoke bS8 43S (KSIAD
20100 A Ed AxtetgetsE AR I 9 9 AT 9ol SEHL o, U #HAFE W
ete] F3 9 V1EW AR F3 T w7HEAY FHE 8 v ZokellA AFArAo] FAE o dE.

Abeta st B FAbdE 9 sk (SIAM 2005 AFs)

Clemson University: Computational Science & Engineering Program (CS&E)

ETH, Zurich, Switzerland: Rechnergestutzte Wissenschaften (CSE)

George Mason University: Computational Sciences and Informatics

George Washington University Virginia Campus: Computational Sciences

Georgia State University: M.S. in Scientific Computation

Helsinki University of Technology: Computational Science and Engineering

Indiana University at Bloomington: Scientific Computing Program

KTH, Stockholm, Sweden: International Programme in Scientific Computing MS program

Mississippi State University: Computational Engineering

National Singapore University: Computational Science

New York University (NYU): Masters Degree Program in Scientific Computing

0ld Dominion University: Certificate in Computational Science & Engineering

Oxford University Computing Laboratory: Graduate Courses in Computing

Pennsylvania State University: High Performance Computing

Princeton University: Program in Applied and Computational Mathematics

Purdue University: Computational Science and Engineering

Rensselaer Polytechnic Institute: Computational Science and Engineering Program

Rice University: Computational Science & Engineering (CS&E)

San Diego State University: Computational Science

Stanford University: Scientific Computing/Computational Mathematics Program (SCCM)

State University of New York Brockport: Computational Sciences

State University of New York Stony Brook (SUNY/SB): Computational Applied Mathematics Program

Syracuse University: Computational Science Program (CPS)

Technische Fachhochschule Berlin, University of Applied Sciences: Computational Engineering

Technische Universitat Munchen: International Masters Program on CSE

Technischen Universitat Braunschweig: Computational Sciences in Engineering

Universitat Erlangen-Nurnberg: Computational Engineering

University of Colorado, Denver: PhD Degree in Applied Mathematics with a Computational
Mathematics Option

University of Delaware: Graduate Program in Scientific Computation

University of Houston: Computational Sciences Initiative

University of Illinois, Chicago: Computational Science and Applied Mathematics program

University of Illinois, Urbana: Computational Science and Engineering (CSE) option

University of Iowa: Applied Mathematics and Computational Sciences Program

University of Maryland, College Park: Applied Mathematics and Scientific Computation Program
(AMSC)

University of Michigan: Doctoral Program in Scientific Computing

University of Minnesota: Scientific Computation Program

University of Oxford: MSc degree in Mathematical Modelling and Numerical Analysis; D. Phil.
degree in Numerical Analysis.

University of Texas, Austin: Institute for Computational Engineering and Science (ICES) Program

University of Utah: Computational Engineering & Science Graduate Program (CE&S)
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Uppsala University: Department of Scientific Computing
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AP H e 3Rt ol 2290 I o] wHojun, Frejale sl BR2IPLUS Abg ) sk 3
71 AT AAQL 3dRt 1L2A R 18 AT AHE =E&sslh. 279 A9 (Dongbin Xiu, 74
d) T HAL wprh Aol Fejo A Ay FefrlEs RHAZIT

D AMAE 4 A" A 9 A
O FE g AAFAIGE FoF, 53] Wil st A EAREoRY] AETto|th. x| dE A
E 3t dFo] Ao thet ¢ FEslg o, dFEAo]E 93}t neural networksd] F Lo B3 =F
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(e}

Mechanics, 1998), 18] &% 93t electromagnetic forceo] #-&o 3k =+ (Physics of
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8.1 Ao A3 | (FHF 3d)

8.1.1 A4 g&xgds 3o 24

[

A, =A &3)/st=3] &
> =Aes 7127 2 Invited talk 24
> FASE/aee 998 2 44 BE

B. %A 847 W9 T5

C. =4l A=gx

off

A. =A &3]/t 3
> = Aghs] 71271 2 Invited talk AA

Changhoon Lee, Near-wall characteristics of inertial particles suspended in vertical turbulent
channel flow, The 3rd Asian Symposium on Computational Heat Transfer and Fluid Flow, Kyoto, Japan,
2011.09.22-26

Jin Keun Seo, 2nd International Workshop on Interdisciplinary Applied Mathematics, MR-based
Electrical Impedance Imaging, Zhejiang University, Hangzhou, China, 2010. 12.2-12.5

Jin Keun Seo, International conference on Inverse Problems and Applications, Elliptic PDE in
lectrical tissue property imaging, Hangzhou, China, 2012.9.17

Jin Keun Seo, Finnish-Japanese-Korean workshop on inverse problems, Electrical tissue property
imaging, University of Helsinki, Finland, 2012.12.13-16

> wAeE)/stE 948 2 B BF

(Session chair) Eunjung Lee, The First Joint Meeting of the Chinese Mathematical Society and
the Korean Mathematical Society(CMS-KMS), Southwest University in Chongging, China, May, 17-22, 2010

(Session chair) Changhoon Lee, 63rd American Physical Society Division of Fluid Dynamics
Annual Meeting, Nov. 2010

(Advisory Board Member) Changhoon Lee, The 7th Symposium on Turbulence and Shear Flow
Phenomena, Ottawa, July, 2011

(Organizing Committee) Changhoon Lee, ASME-JSME-KSME Joint Fluids Engineering Conference 2011,
July, 2011

(Session chair) Changhoon Lee, The 8th Korea-Japan Thermal and Fluids Engineering Conference,
March, 2012

(Session chair) Jung-il Choi, The 8th KSME-JSME Thermal and Fluid Engineering Conference, Mar.
18-21, 2012, Incheon, Korea

(Session chair) Changhoon Lee, 64th American Physical Society Division of Fluid Dynamics
Annual Meeting, Nov. 2011

(Organizing Committee) Changhoon Lee, The 8th Korea-Japan Thermal and Fluids Engineering
Conference, March, 2012

(Organizer) Jin Keun Seo, SIAM Conference on Imaging Science(IS12), Philadelphia, USA,
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2012.5.20-22

(Steering Committee) Jin Keun Seo, 13th International Conference on Biomedical Applications of
Electrical Impedance Tomography(EIT 2012): Tianjin, China, 2012.5.23-25

(Organizing Committee) Eunjung Lee, International Conference for Women in Mathematics, Ewha
Womans University, Korea, June 21-22, 2012

(Session chair) Eunjung Lee, International Conference for Women in Mathematics, Ewha Womans
University, Korea, June 21-22, 2012

(Organizing Committee) Eunjung Lee, International Conference on Computational Mathematics,
Yonsei University, Korea, July 11-13, 2012

(Scientific Committee) Jin Keun Seo, International Conference on Inverse problems and related
topics 2012, 2012.10.21-10.26, Southeast university, Nanging, China,

(Session chair) Eunjung Lee, International Conference on Inverse Problems and Related Topics
2012, Southeast University, Nanjing, China, October 21-26, 2012

(Organizing Committee) Changhoon Lee, International Conference on Multiphase Flow 2013

(Local Orgainzing Committee) Eunjung Lee, International Workshop and Tutorial on Computational
Mathematics, Yonsei University, Korea, March 25-26, 2013

B. =4 st&x WY 5
(Associate Editor) Jin Keun Seo, Inverse Problems and Imaging, American Institute of
Mathematical Science
(Associate Editor) Jin Keun Seo, Inverse Problems in Science & Engineering

(Lead Guest editor) Jin Keun Seo, Computational and mathematical Method in Medicine, special
issue (2013.1)

C. =4l A=gs
Jin Keun Seo, Nonlinear Inverse Problems in Imaging, Jin Keun Seo, Eung Je Woo, Wiley Press,
2012, ISBN: 978-0-470-66942-6
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B. 7€} oA 2

off

i

A=A FEAT 5

> Max Gunzburger 25>(Florida 9, w=)e} F&5d+

o] &4 W= Max Gunzburger ¢} WiE o] Wy Fo A 714 3 al =l

¢l Smagorinsky F- 9ol spectral eddy-viscosity S A &A7]|= A5 Fd3%E. bz o
spectral eddy-viscosity W& Eglo] Walo]| 1 ulerS T3 iy o]&A W49} Gunzburger M=
Faa el AF7IATSFE o] 834 spectral eddy-viscosity WHS 3 oihno] AFHoz HEAA
b =3 H A A0 image registration wAOl M= F W A =&o] vk, CSE e Irene
Sonja Monnesland®] & A=A A Ak 9 FEATE A&

2L ok

> Habib Ammari ®5=(Ecole Normale Superieure, ET#~)¢ F5AT
A Gl RS wgE T H a1 tidkel Ecole Normale Superieure, Department of Mathematics
and Applications®] Habib Ammari 2W5¢} FsdTE ALFHo=2 A8 Folth. Ammari w9 k=it
M o] Tk B A AR Z]E =0 /ATt o] FolXaL flom | A 2012 12 AT wg
7}V 25 Wisle] Habib Ammari 257} #H < A58+ ‘Electrical fish’ o #3 F&5dG WS =9
3t o Sensitivity EA419 S84 7sAS EAETE, TS effective conductivity 7ol B3 =9
S 31 0™ membranes X33 WA ZZ Bd effective conductivityol]l 3 &% AFE APsr| = d}

o}

2 1

D> Andrew Persily BFARNIST, w]=r)9} F5d+
HAAd wae 20119 12958 AU A5t FA A9l vle 5717 AWNIST 9] Indoor
Air Quality(IAQ) 2E(Andrew Persily, Lance Wallace, Donghyun Rim)¥} 2374 o] dALHE 2oddo
2RY W&y S (W) dAEY] AATE 4 s 54 2 SadAE iR s A A B
P o9 WE By s gt k. FE A5 AF=Z 'Evolution of Ultrafine Particle Size
Distributions Following Indoor Episodic Releases: Relative Importance of Coagulation, Deposition
and Ventilation'= Aerosol Science & Technologyol AlA3t= & & 2He] =8-S AASSAT}.

> Sohail Nadeem 1 5=(Quaid-i-Azam W8}, 3}7]~gh)e} F5<AT
oFF = 7| A" Quaid-i-Azam 8 425}3k9] Sohail Nadeem & %74 (2011 7€-~9€)8sko]
Stkel FA AT FoflA FEATE Tl doELE WFE T AHHQ FEAT

£ vld3t T, Sohail Nadeem T+ 838, 53] G498 Fofo A uf =
A2 271 ek e i ARy 2 REHA A, dstd e & g

T A2 'Axisymmetric Stagnation Flow of a Micropolar Nanofluid in a C
Mathematical Problems in Engineering A€ol AAs= & 4H e =52 AASAH.

> Bill Lionheart 15=(Manchester the}, F=)o} F5AF

MAZ wFE 20129 1090 WA ~8 tja-S =&l Bill Lionheart w5¢} EIT #8 35 A2 F383517]
2 3o, % 2012d 1290 M7 w49 AlAFQ! Munkh-Erdene Ts ®hAbe} thehd A A S

of EITE &8 At dE St #3k A5 P71 2 skl (A AY] Manchester thgtoll A o F-
=), 20133 1€ et Al g A HAFE Manchester t o] W7A3 ] X-raye] 6%3F9] projection
data® Computerized TomographyE &3} wHalS 7fdsSict.

> Thomas A. Manteuffel @ <*(Colorado FHT, W1|=)¢} F%A+
o] &4 43+ Thomas A. Manteuffel <=9} 6HO] FA =&o] JJom x| vjAyE Hu|E w42 o] ZA}
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AE A7l A A= FAVME AT s dvk. dA R TRl A 7IHE ol Al=E Aol gl
HHor Solde 7H R YolA= de] nErvte Ao e SAE S5 ¢ s WHe AT
ool A9 R A B obyE vy AvE Ao R HE7HA] S d Aleln

> Kuppalapalle Vajravelu 5=(University of Central Florida, W]=)&} &5 AT

u]l =+ University of Central Florida <&#¢] Kuppalapalle Vajravelu <= 20100 9€HE 3 &7 &
Qb i gt A|lFstaA olFE g FesdT 2 g AEE Attt FEdAT A

= 'Convective heat transfer in the flow of viscous Ag-water and Cu-water nanofluids over a
stretching surface'Z International Journal of Thermal Sciencesel] AlA3E 5 3HY =FS AAsA

n

> Randall McDermott WMAR(NIST, W]=)¢} &5 A

HAY wEE 20129 6958 FDS(Fire Dynamincs Simulator)Z 7§23+ NIST Fire Research Division(FRD)
9] Engineered Fire Safety(EFS) 15 2] Randall McDermott ¥HALe} F&5AF+E S =33k A o W3 &
TS Y3 7 A 7 H (Immersed Boundary Method) % ¥R & o 97 A (Wall-modeled Large Eddy
Simulation)7| & &S 3l . F&5AF+ A<l 'Near-Wall Modeling for Large Eddy Simulation
of Convective Heat Transfer in Turbulent Boundary Layer'Z 65th APS DFD meeting®] = #|s< o 3|o] wt
Espth

> Damijan 5=(Ljubljana the, E=2WUop) e F5 A

AR W= 201249 1190 S 28| Yol Ljubljana thehs WE-3ko] Al A2 ¢l A3t Damijan W9+
Electropolation(A A7 & o] &3k obx]gula])of A3k 7| =dA o Tl =2t t). o] w WEoA Jozef
Stefan Institute 233 HAg 2 VRl AFAS S8H il A4 Igor 159 MREITO] #3 F5d F3X
Wk ool 9-491E AL shsAdel sl =2sielt).

k!

> Carsten Carstensen n5=(Humboldt tHdl, ZL)o} FEAT
A

e fate sy g9 AAA BYAQ] Carstensen w4 AlegF njiE WA 2l o] A& S 2] Y8 ¥
BRG] gieiM e SFFFAAHS A Eeta AIFAT s HdE A4 backward Euler/Crank-
Nicolson AIZF & WHE A& ¢bd & Wiol] disf o] uet 35ATE dF3ltt. Carstensen
WFE 2010958 b & s WEste] FedTE A sharol A Y Akt skE ety duE
18t oel zdE stEU 3] 712AA F ArSsad steuslE 33T Carstensen WG YO R
T AEAR FEATE TSt ALtHsteete] d84S gl s Zol sl

> Manuchehr Soleimani 1l<=(Bath tf3}, d=)e} &-5AT

AR = 20129 1090 4= Bath ti&re] Manuchehr Soleimani 1<%} Fabric EITel] &3t =92 A
Zstg o 1 FE5AT A= 'Fabric pressure sensing technique using electrical impedance
tomography' 9] =%& CMMM(Computational and Mathematical Methods in Medicine) Aol Fi15 453
(2012 10¥).

> Bastian von Harrach n4=(Stuttgart W}, Hd)e} FEAT

=9l Stuttgart T8 Fachbereich Mathematik®] Bastian von Harrach g X|&% o g E staE WE3}
of e g A4 2 S4S Fdsta o, Azl wget EIT #d A5 JA8stal o).
2013\ 4ol M w= Stuttgart HehS Wwsto] A S7HA AP AT EoFSl Local
conductivity identification in electrical impedance tomography, EIT-based Leakage Detection in
Underground Pipelines in Mongolia, MR-based electrical tissue property imaging®l] thal] A= Z1& =9]
5 sl ok 49 219-2690)] F Ao A 7]F S International Conference on Electrical Bio-
Impedance(ICEBI) 2013 =A|8t3] F7bste] A+ AxE AT
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= "= Cornell thehe] A =xnl<4= Vi Wang ¥ Electro-Magnetic Tissue Properties #& ¥
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8.2 AHlek Wl de] = Al A L A $54

[+2}]
A. =+ 3} Xd_%‘: 2 A F
al. 39 GFde 2 A7 MU AZS 3 steuiF 243}

> MOU A4 |3
> MOU A2 % %’*%@Hxﬂ(Dual/Jomt degree program) A=
a2. YA =23 T2 L8 B3l A7A/ 2GR
> sl eta Hsdd *]X4 (2010 04-2013.03): % 153]
>l efstal = Am Y A4 (2010.04-2013.03): F 473
a3. A AE/S=3] NHE T AT %Xﬂi}
> AHAAA: 113 71 (2010.01-2013.03)
ad. ¢ 3] A EF/AduTE FdYste] CSE wS/A+/F4 Fhe] Sy
B. MAFE &4 A
bl. A4 &4 " A4
> =187 54
Aol A 74 9 23 AR
b2. AAlFES] Ao r A7 A9
AT Ao A TS AT A A
ﬂ%fﬂ%*ﬁgl AT A% AsE A A= A
T 9] 778y FEATE T AT 24 g

\Y4

\VARVARV
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A, =A 8t deF g AE
al. dl¢] Fadist 2 A4 MU AZ2S 53 sh=uyF 43}
> MOU A4 |3
el o it @ AF4% gEnFE gk MOUE Adste] A2 Wi, tistdA sie] A% g,
TEAT X & T AF9FS 7‘}@(3}1;} stk 2 AR MoU A4 d&e vl Ul 713, 549
0 w8, T= 378 s, &= N tE & & 63Lo|t}.
: ﬂiﬂnLL?imBﬁIM%R%%thwmmm}@%EQﬂ?ﬂmﬂ%
©0) Humboldt t]eHuel Tt 2] d4 2 Sl E

|

d

%= Ocean T, Zhejiang Wdtal, Southeast st Sy} <% 2 AP F
= B (MSh) 3 sty 2 gAuF
> MOU A2 % F53 A (Dual/Joint degree program) A&
=] Humboldt Wate] 4283}, Florida FHUE Axtasla)ele] B394 2 F
A gEuFe dUE 3 2 A 24 T A57HS TSR ALt EtE st #d )

st 9 AT MU FH e o4

At 24 203 9S %6& A=7rA/ A Av L S
ular g, IS % 147=r F 459 0] stato] A H o HAFAA L Avv /H
> s ex AsAdd 24 (2010.04- 2013 03): % 153]

John Kim (UCLA, USA), Theory of Turbulent Flow, 20100901-20100930

Kuppalapalle Vajravelu (Univ. of Central Florida, USA), Engineering Mathematics 4, 20100903-
20100928
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Max Gunzburger (Florida State Univ, USA), Open Lecture & Special Lecture Series—Centroidal
Voronoi Tessellations: Theory, Algorithms, and Applications, 20109920

Dongbin Xiu(Purdue Univ, USA), Special Lecture Series on Stochastic Numerical Methods,
20101208-20101217

Carsten Carstensen(Humboldt Univ, Germany), Adaptive Finite Element Analysis Practice,
20110829

Carsten Carstensen(Humboldt Univ, Germany), Lecture 1: Data and Geometry plus Mesh-
Refinements, 20110830

Carsten Carstensen(Humboldt Univ, Germany), Lecture 2: Courant, Crouzeix—-Raviart, and Raviart-
Thomas Adaptive FEM, 20110831

Carsten Carstensen(Humboldt Univ, Germany), Lecture 3: Finite Element Analysis of the Stokes
Equations, 20110901

Carsten Carstensen(Humboldt Univ, Germany), Lecture 4: Finite Element Analysis of the Navier-
Lame Equations, 20110902

Carsten Carstensen(Humboldt Univ, Germany), Lecture 5: Miscellana and Concluding Discussion,
20110903

Max Gunzburger (Florida State Univ, USA), Applications of Karhunen-Loeve expansions in
numerical methods for PDEs with random inputs, 20110922

Max Gunzburger (Florida State Univ, USA), A nonlocal vector calculus and nonlocal models for
diffusion and mechanics, 20110927

Dongbin Xiu(Purdue Univ, USA), Advanced Numerical Algorithms for Stochastic Computing and
Uncertainty Quantification, 20110928-20101007

Carsten Carstensen(Humboldt Univ, Germany), Intensive course on Adaptive Finite Element
Method, 20120305

Carsten Carstensen(Humboldt Univ, Germany), Intensive course on Adaptive Finite Element
Method, 20130304-20130426

D a9 skat = Mmy A2 (2010.04-2013.03) 0 F 473]

Hyunsun Lee(Florida State University), Computing Bounds on Thermo-Mechanical Properties Using
Extended Hashin-Shtrikman Variational Principle, 20100421

S.M. Mefire(Universite Henri Poincare, France), Exponential Meshes for the 3D Computation of
a Magnetic Induction, 20100513

Emilia Kyung Jin(George Mason University), Predictability of High-Resolution Models for
Climate Change Purposes, 20100514

S.M. Mefire(Universite Henri Poincare, France), Imaging of electromagnetic imperfections in
3D bounded domains, 20100517

Myong-Hi Nina Kim(SUNY at Old Westbury, USA), A Universal Bound for the Average Cost of Root
Finding, 20100608

Chong S. Kim(USEPA National Health and Environmental Effects Research Lab., USA), Aerosol
Transport and Deposition in the Respiratory Airways: Challenges in in-vivo Measurement and
Modeling, 20100614

Hantaek Bae(University of Maryland, USA), Littlewood-Paley decomposition and applications to
PDEs, 20100701

S.M. Mefire(Universite Henri Poincare, France), For the implementation in 3D with certain
mixed finite elements, 20100705

S.M. Mefire(Universite Henri Poincare, France), Numerical study of a limit model of Maxwell
equations in a 3D bounded domain, 20100706

Habib Ammari(Ecole Polytechnique, France), Generalized Polarization Tensors: Recovery of Fine
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Shape Details, 20100722

S.M. Mefire(Universite Henri Poincare, France), Numerical approximations of a model of eddy
currents, 20100722

Bastian Von Harrach(Universitat Wurzburg, Germany), Exact shape-reconstruction by one-step
Linearization in EIT, 20100805

Pilhwa Lee(Connecticut Health Center, USA), Nonconforming approach in cellular movement and
optimal composite material design, 20100810

Yi Wang(Cornell Univ., USA), MR Quantitative susceptibility mapping(QSM) for quantifying
biomarkers, removing artifacts and revealing hypointensity source in MRI, 20101012

Mahdi Abbasi(Isfahan University, Iran), D-bar method in EIT, 20101019

Thomas J.R. Hughes(Univ. of Texas of Austin, USA), Isogeometric Analysis, 20101020

Gang Bao(Michigan State Univ., USA), Recent Developments in Inverse Scattering for Maxwell's
Equations and Applications , 20101109

Kang Sung Ha(Georgia Tech, USA), Variational Approaches to Image reconstruction and
segmentation, 20101221

Kuo-chang Chen(National Tsing Hua University, Taiwan), The Kepler problem revisited, 20110124

Siegfried Raasch(Universitat Hannover, Germany), High resolution large-eddy simulations of
the atmospheric boundary layer using massively parallel computer architectures, 20110309

Peter While(Univ. of Tasmania, New Zealand), Gradient coil design in MRI: 3D gradient coils
and hot spot minimization, 20110523

Michel Chipot(Universitat Zurich, Switzerland), Some asymptotic issues, 20110530

Michel Chipot(Universitat Zurich, Switzerland), Elliptic problems in unbounded domains,
20110602

Rejeb Hadiji(University Paris Est Creeteil, France), Problem with critical Sobolev exponent
and with weight, 20110623

Sohail Nadeem(Quaid-i-Azam Univ, Pakistan), Peristaltic flow in a rectangular Duct, 20110720

Jochen Bruning(Humboldt-Universitat zu Berlin, Germany), The nodal count, 20110831

Sookkyung Lim(University of Cincinnati, USA), Generalized immersed boundary method applied to
mathematical modeling in biology, 20110907

Clayton G. Webster(Oak Ridge National Laboratory, USA), An adaptive sparse grid generalized
stochastic collocation method for high-dimensional UQ, 20110928

John Burkardt(Florida State University, USA), Parallel Programming with MATLAB, 20110928

Neil Trudinger(Australian National University, Australia), On the local theory of prescribed
Jacobian equations, 20111004

Sung Ha Kang(Georgia Tech, USA), Medical Imaging Seminar, 20111229

Bastian Von Harrach(Universitat Wurzburg, Germany), Tikhonov regularization in inverse
problems: From basics to applications, 20120319

Yi Wang(Cornell Univ., USA), Quantitative Susceptibility Mapping, 20120402

Ulrich Katscher(Phillips Technologie GMBH, Germany), Electrical tissue property imaging: from
basics to applications, 20120601

Shuyu Sun(King Abdullah University of Science and Technology, UAE), Compatible Algorithms for
Flow and Transport with Application to Carbon Sequestration, 20120615

Habib Ammari(Ecole Normale Superieure, France), Neumann-Poincare type operators, super-
resolution, and electromagnetic invisibility, 20120718

Haesun Park(Georgia Institute of Technology, USA), Nonnegative Matrix Factorization:
Algorithms and Applications, 20120806

Xue—-Cheng Tai(University of Bergen, Norway & Nanyang Technological University, Singapore),
Image Inpainting Using a TV-Stokes Equation, 20120810
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Igor Sersa(Laboratory for Magnetic Resonance Imaging at Jozef Stefan Institute, Slovenia), MR
Microscopy in Biomedical Research, 20120918

Olof Widlund(New York University, USA), Domain Decomposition Algorithms for Problems with Two
Sets of Material Parameters, 20121129

Jichun Li(University of Nevada, USA), Mathematical modeling and analysis of wave propagation
in Metamaterials, 20121219

Chunlei Liu(Radiology Medical Physics, Duke University, USA), Quantitative Susceptibility
Mapping: Recent Progress and Challenging Issues, 20130107

Christopher Chao(The Hong Kong University of Science and Technology, China), Respiratory
Disease Infection Mechanism and Control, 20130115

Kab Seok Kang(Max-Planck-Institut fur Plasmaphysik EURATOM Association, Germany), Fusion
Research and HPC, 20130131

Luis Escauriaza(Universidad del Pais vasco/Euskal Herriko Universitatea and its acronym
UPV/EHU, Spain), Null control and measurable sets, 20130221

Arieh Iserles(University of Cambridge, United Kingdom), Back to basics: Finite differences
and differentiation matrices, 20130322

a3. T AN AE/ =3 HHE 3 AT A3}
> 7HJJ*‘X1. 113] 7§& (2010.01-2013.03)

Medical imaging workshop (2010.01.08)
Turbulence workshop (2010.02.03)
CSE-NIMS workshop (2010.09.10-11)
CSE-CCSA (Humboldt) workshop (2010.11.15-17)
2010 MR-based impedance imaging international workshop (2010.12.08-10)
Joint workshop between Yonsei-CSE and Ocean Univ-Math. (2011.03.24)
2011 CSE-CEE workshop on computational fluid engineering (2011.04.11)
2011 CSE workshop on computational turbulence (2011.06.22)
Applied and computational mathematics conference in Seoul (2012.02.09-10)
ICCM2012: International conference on computational mathematics (2012.07.11-13)
IWCM2013: International workshop on computational mathematics (2013.03.25-27)
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> Habib Ammari, Max Gunzburger, Dongbin Xiu, Bastian von Harrac =
sha S EE shelrh.
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Zo])el &S Bl oAy} S =AU Al uE
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of A A e Normale Superieure®] Habib Ammari w57} 7} &k &4 | 73}HA
A AR AF4e] FAE TGed 2ol gaden vd sEe 5gd B, S5
Fob FAlo] djald 4lo] o Fo)d Rold.

Habib Ammari: Mathematics of Imaging

John Kim: Turbulence Theory
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Hmzu
o
v
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a2-2. 71 Qs AEe] uF FA 2 AR AYTgAES JYS T 99 g
oln] WCUAIA S EalA CSE 5o o] s 7]2] dtxlE=(Max Gunzburger, Carsten Carstensen,

Dongbin Xiw)3he] miE FASEA ARE AHAES deiste] 1 G Frsla wie] A ol
BE 2N
> ARSI 53] 8 A

8 okl Al AIAIA Q] AR Thomas Manteuffel W45 ZH3te] 853 4o woo] &

/g—

Ag5gd, 259 T FokdA oY dErtE 2o
oI5 A138Fol Ecole Normale Superieure®] Habib Ammari 1=
AEA e} ojul Fofeo] Aol ZEA Diderotthee] Josselin Garnier 1S
%9 Stuttgart thehe] Bastian von Harrach :L<*

thekgh FofR o] e 98 theo e RtEe] HAa 25 WEetA "t
UCLAS] John Kim A=<=
= ZYHESE AFANIST) 2 Randall McDermott BFAF
Delaware ™&te] Lian-Ping Wang <5~
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Clarkson ™3te] Goodarz Ahmadi 2}&}nl4=

a2-3. AAAR! A w& (5EA7|AF{-A )
SO SAE & BRI B AR Roke] VR W S45E Foke] AFAT Ug tal 474 5w
A2, Avg dee FAE AAAA B S & A, AUden oToAR detA5e) Sun
7174F et Arue AEAS HAEA 7124 - AR WES AU AAstE FEE o go] A

o 244 R0l

a2-3-1. A AAEL WA ko] AFFopelA 7127k B o2} F1%e] dalA Thgel SHwr%

#8 QAT
> ARSI 53] 8 A
Max Gunzburger: Control and optimization
Thomas Manteuffel: Nonlinear partial differential equations
Carsten Carstensen: Adaptive finite element method
Dongbin Xiu: Stochastic partial differential equations

S ML ELRY
Josselin Garnier: Inverse problems
Bastian von Harrach: Inverse problems of partial differential equations
Munkh-Erdene Ts: Electrical impedance tomography in medical imaging

R R EL
Randall McDermott: Advanced computational fluid dynamics
Lian-Pian Wang: Particle-laden flows and its applications
Goodarz Ahmadi: Multiphase flows with droplets and particles
543t okl ZF st EY AsdAT W&ol talA ta3 Z& AruE JHH sk
A% VEE 3 fEgAAdSs A g,
> AR SR A
Max Gunzburger: Nonlocal diffusion problems with volume constraints
Thomas Manteuffel: Multigrid method, Algebraic multigrid method
Carsten Carstensen: A posteriori error estimate
Dongbin Xiu: Uncertainty quantification

o e ECEL R
Josselin Garnier: Imaging in complex media
Bastian von Harrach: Regularization on inverse problems
Munkh-Erdene Ts: Numerical simulations using COMSOL

> kA 4 8
Randall McDermott: Turbulence modelling for complex turbulent flows
Lian-Pian Wang: Turbulent particle-laden flows in atmospheric research
Goodarz Ahmadi: Computational modeling of particle transport and deposition

a2-4. SHA Slo WHFH
Aol B ANANEHA YAEe A9 wsEAOTE F3F Aeln. HelsaEe] Ben
AN Tl S Huo] ARE WA sto] ©esh st £55 9% aSE o] ofyg o] & &
3 oE AT A=Y Stell A wSul&) sl sl A dskar Zake] At Fofel] Slo] Q1AE HEzE
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> 2011 5Bl = 4xteldl A4 Axtastgsta g aEo] ¢ G4 Florida =89 A4 T
o] Gunzburger 9] X E5}o| Florida 9 FstAAMSgto A /A E tfksl =12 &3 A7 - o=
dej&= Avy 2 F295S AT, A A4 73 9t Florida = UlolA A& Az o
U g

-

8 G AL

How to make a mesh, What makes the ocean wave?

Parallel computing for MATLAB, OpenMP for C or Fortran
£ w5 A A% ATAEE Bd AFAFS FAAG. oldF delAs B st
aiA @A Florida F=Hul Alxtastzbel NOUE %18 Folth,

o

> CSE Al ek2 o]n] Center of Computational Sciences Adlershor (CCSA) at Humboldt University<}
2010d international research training group(IRTG)S A R3FR 3, 20113 AAtholl A project leader&
o] AXY(EY = 109 = = 10%)S 7HXaL NoUE 2. ol F wid $-5= Aibajshasta) g Eo]
<ZF Humboldt th8hS W8l od Carstensen 359 A =& ¥hal Q13 HSF Humboldt thdtoll M= vFAF}
stAl el Boiger Wolfgang, Merdon Christiang CSEZ W.ujo] F &7 FotF ALtaskgsralo) A 1S
A5 oAl etk 35 Humboldtohefate] A &4 wFE Fote] SN =do ws A|A <k
S A 5 de 713E AFstazt g,

o o

1% it

40

> 20123 69 25U A 8¢Y 24¥U7}X CSE thetd Ay #7]d 3 ¥be L-0] w]= NIST(National Institute
of Standards and Technology)& "&3Fe] NISTS] Fire research divisionol| A 703t Spaj4XEA} L2 71
22l FDS (Fire dynamics simulator)el] thsh o]l & Y| AR a9 AF7|FAA FPst= A 23
EE 35 AgFgozn AT F& HE‘]% 71815 7FH k. ®3F McDermott BFARS} o] & o] &-&A A A 7
cbergetao A e Fd EAl fEslA T AdTFE & Folth. o] AAE MUE FallA A58 o
2 A wi{ TS FAE b Aot

> 20139 4€elE B A B8, $o%, Bera d7do] 59 StuttgartthshS 2577 WSl
Bastian von Harrach 3<%} local conductivity identification in electrical impedance tomography,
EIT-based leakage detection in underground pipelines in Mongolia, MR-based electrical tissue
property imaging'sol thelA Awjue} EES s 5 CSE AFQ TS Stuttgartthshahe] shA &9 w&%
s A 2a1 i o]F FA & Fo|t}.

> B AGIEe @AY 4349 ohE a9 mgFALEaRs A5HoE 4ASGu Ang e
Srslel wig Fotel & ol ke ohmel AsolE AN drk olF Folol SAEe) i
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O

3]
shslsiapere] 35 OH Akl SAs Wepelde] AT W A ofle e 2EE )
CSE Abelwrel o17ele T w3t FEAT
gAYl @ ASAES 74 —ErOkOH W e a9 G wxﬂ,oa WEe Aot i A
Ge shsloiAEael AEAe A SlE Ao AEe AEAAS e o ol R4 5 gl 2
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Max Gunzburger (Fx|a)A, A&, FaAol 2@ HAs &A)

Carsten Carstensen (X384, AW3 23 +4)

Dongbin Xiu (ZEA2Y Hu|F W42, S22 AGFs) o] &)

Thomas Manteuffel (AlAber, ¥ HEag|= W)

H AL ATl dagh dAEEY, Fdasy, FEAEE sol dE 7|W A5 Fdsta,
ZIvtR Al o A A 7]¥E Navier-Stokes® A 2l Maxwel [HFA A ebAdubAd 2lo] & Aol = a4 7] H 0
9 FR1Eel oigk kg BAS sharal gkt

D> F87aE ol 5 J
zhol &l 9 szt
Habib Ammari (i&#], 48719k o5 7)
Josselin Garnier (37473}, A<k O]U]%]
Bastican von Harrach (7|7 2lol A2l SiEA)])
Munkh-Erdene Ts (H7|GFddd =, 5 dd %ﬂﬂ%)

TNk o5 JdAE 7S %Xofﬂ dolH 25 AAUNFe 24S J4e] FJH=E F=E3= 7=
24 Y rdy-FAdad S NE-A s34 S T FHETt. 2 ARG TS electromagnetic tissue
property imaging 17" ofell Wigk MAH L FF9] 7|<=S& BEFska ).

D> AAA o g
zhol &l 9 sz
John Kim (7 % Alg#elAd, &% AstAbe] FAdagF)
Randall J. McDermott (FHFEZH, HAibdF{ dazglsF)
Lian-Ping Wang (4, SA4FA9E, /%)
Goodarz Ahmadi (§L A9, dREs, FF-UA FE)

A AGE A7 G/ o3 2 gtk A S T3 O Wx A9, 5REY uF
=2 A7 S T8 AR e debRREAF 71 R, 718 fAlel S&ste] =4 3
T 9 Fes A Y edELY g4t oS5 AFE st k. B AT R YA FEEA ok
oA = Hi FFe Ves B oFal Tt

AR E &8sk AT AE
Gunzburger WFEE oln] 3l 7 image registration¥ F3FRAHS eddy-viscosity EEo] HEA7]|= &
ofol A FF ATE S| I, HL Gunzburger et F 7R T2 AEE R Pstarz sk}, shut
£ nonlocal ¥A(nonlocal diffusion problems, nonlocal balance lawsE EA438t1 71 ZANIE 2= A)
a2l & sty ice sheet model (W3HYE|S A= WA E Stokes #4129 well-posedness #41,

R AHS o] &3 H]AE Stokes ice sheet model H<t)o]t}. E3| ice sheet T-A|+= ©]"] Gunzberger x!
Fob FEATTE AIE dAle ATk, ahdEy dedse Wet - WS BAEREY FE 2909 HV‘V‘&
H| 54 Blatter-Pattyn® 29| well-posednessi= HIAE fF5Ad AWt olye} 732t AgdA Wats 457
b AA A wFo] 1 BAlo] o]H ). Gunzburger WG 9te] FEATFE E35}9] nonlocal friction AAZR
& FA3A0 S o] TAE FAs A stk o] A= H]4dE Stokes EE 9] djAle] BadtnE ALk
At Fofe] AFEEHRY] WFE Tt AT HEE Foli AR LAY S Fate] Ay
A gaE olE F AL Aol 7.

Carstensen W2}e] AFE F3to] F-A9ee] 7|2 g 2Ql Stokes systemo] tdle] mass conservation
AAES FAetHA stress®TE Hgsta a&4o= At & 5 e 7I1HE /i ¢ vk o, F5 A&
Aol AFE E3}o] adaptive process= Eolo] I @84S Fh3} dtarxk skt). T3 Stokes =AE
pseudo-stress®} velocityS ©]83F mixed formulationS =3+ ¥ local post-processings sl 3t
F7F 8 =& FEAS ZhE velocity MFEE &AL o] s E%@O]J— oFA &2l a posteriori error

estimation® S He= TZA2E ¢

1o 2] AR o7 3ostuAl s},
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o] a posteriori error estimatione ©A] hyperbolic &A|¥qt o}&}
&34 2d Ao= 7|giHT).

Xiu e CSE =94 3-89 dAFo A4 Stochastic-Galerkin B L o] 83}o] stochastic Hu|E w42l
S durAl HuE WA A Alxgo® vt E B =8-S & vk vk Xiu w5k wF{E Foke] th
=y o] JREZO 2 % uncertaintyE At A8 2 post-

o
ol st} TS shaA @),

—

processingol] "] x|

Manteuffel}e] F&ATE Sato] ol A-&4AE o] &3 HANTHI oA 2FS &5 vdF
HulE WA A o] IS E ek WHS AAs A o]l & S staizt . el W LA =
W F SRl FOSLL* W2 ol 2845 o] 83 HAASHT F3a i Aste
o AR WA = ALbEt, Alg, dely Fe A nErbsAd 7HA stell A HA G ElE

of &3l Art. shAIRE Folxl HulE WA AN SolH(EAE A, Aeitel singularity £A4))0]
Ao o2 A TFH Feta s BE W o]&o] offA Hrt. Manteuffel nafe] AT
NHE o= FHaly] s FOSLL+ H

N
Jp
p

O

W ol gd HY Wl WA FANE RE FnIES AN
b gl o A% FEATE Folel MAY AvE PHAS E/99 dueFon F45a
o] o8l vhFE WAE ;v WAL o] 2 ge] P& molug T,

Ammari 2+ AEA(Inverse Problems)e AlAIA A Atolt). £3] ¥ A8 A= A7|dId 2 @52

(Electrical Impedance Tomography, EIT) ¥ F5dAFE a3t drt. o] WA AARHAA AFE
FHoL AYES S5t WH EHE BEE o E HAdr] Ag Aot EHE dAEYE ¢
A= FiEAle e Tt FaEY dagsol st ElTe 2d4ox SAdolH7E Ed&e ¥
slof] E7Fstal, SAMEY] 7skA ] S22 Rigtsitk. o]l & FE35H7|9ske] A|StE weighted frequency
difference EITO] QoA 71E9] HAWH A= U2 modulated EITE 7fekstaz} s}, dad2 GAaEof
oA AYE FolEL gugitel AHAoRE o]&H F S ¥ ol 1} v A FRE A
O H g GAL, AZGAL, FAVE 2= 3 e RAEAL 5 o FEA Foke| §&H Y. Ammari W
T HE 2 A" AAAR BAYS 2 Ared dyd s @529 H (Magnetic Resonance
Electrical Impedance Tomography, MREIT)S] <d--o Frofgtt}. MREITS] 7H2 QIACA Tt A7)
A4S tF= AR etk Ar]EE A gdFFdHeAE FUAF & e AAUH
o] A&HUE B E AV FHPGA TR FA3 5| o5 o] &3to] AT =& JAS ALtst

o shrlo] FHTh =AEI FYAF s
7] MR, A413H v s dFFIY A
Qguq dmelFel Aol Bast,

#7168 ASUE Aole] BAE AW mAgHL @
Ege daggnE vl o 2w o 24 43

Garnier W9} 253 T A gAwokel tigh FEAdTE stz ok, FEATE B9l 25T

FolA el R Fes Fetdor rdlgsta A ste] A U dF 559 AEFH SHo] rhegk &
nEES Mt I ASAHS AT 2 Hubstat b ol & fEiA - A FEer A #
H 37 fes Je ATsta, AAtE 55 ol &ste gEE FAHs (A L8&Ee] =9 vl |
FE FEE HAHol Aottt 29 A AAE FEIe A AF VT e ol T35 A
S5 = FEolth, B AT o] A AFE Bl 2T 93] £ mdE, a9 JAAE 7

H 58 8 229 JAolA A7 A7) WelE SAHTo 2N O AAE FEEE LSS st
AT}, ol & o] &3t HAHNA FH o= HAXTUS VA& Navier-Stokes BAE o] 83 d/F &5 3

Harrach <+ S84 (functional analysis) WS &83le] f]&e-wolvt dolHZ HE =48 &
¥ E EBA3}E= Factorization methodol| A AE7}o]t}, o] &

I @9 ATga e Wt e dues
i BelA, B WA 5We pxel s} sk di Qo] o AW S 5L 7
A gahE 2EA FARS AT Qb Tt o] WA 15 ZstaNolt AvE PR olEwo

105 / 236




2 s Bae 492 Auden JEsed wae SR ASEYE G £d Py WAL
APeE, AN, G, AR g, FAANY AAnee) 2e oldE . Harrach w4

- =4
factorization W2 & A7Ee| A7) dyjds @5 FYHEID S 4l 240 2 ==& £

Munkh-Erdene Ts w4t AA s 2atae Eolaba ety st wes H4S g, Zas A

=3 F3o = Qlety stedE 2F A8} 4-6m ofefjoll Wiy E o] Qlo] upo]Ze Fo] AA FrE LAY
3 A9 o]2 gtolyle Aeo] 4da ol¥rta <elx rtt. AA| Munkh-Erdene Ts w59 231 2|3} uj ¢
ek J& crack detection ZRAEZS M stal glrk. o] & 7|vto w2 AM st A4taetgstatel NoUs 2
2 FuIstr|s e = E312] underground contamlnatlon«] AR A 55 SAHE F e &
aF Y] FEATE At Faie AdAtde] S v EA 2 ] HE 5ol &ds] A
I YA 7o wE BZ8 0 F yunderground contamination®] AlZbel EAE )FE 1 9ol Munkh-
Erdene Ts n= a9 A3} vlg 3} crack detection ¥+ ofe} e 7]&S o]&3te] X3} &
A BA g O A A5 Al & gt A ol 5 Fxlskarzt gkt
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John Kim 2= 7 52 2 Fd3)] 2 R4 AS fredA yA" 48 dAYUFe] &84 osl& ¢
A A AT H o]2F ATE TEoE TR Aot FAHORE AHFARALE T Navier-
Stokes 210l Ao gk 4 D AAT fF5 Wl dRTEY I BA4S S Aujg e A
HA EAo 3t AFE T o Aottt I WFo WAZE EAS olafldtr] YelA Euler turbulence

llne vortex method?] 7§ % A &of #3t AFE F&
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Randall McDermott YHAFE= NISTS] 3hAl AAF GfA18]4 =2 (FDS) o] &4 7ft dE7loltt. FDSE
i, A, A4, AT Protocol ol Wk Het Ak AFAA 7so] FeHo] I TR2OFOR
H A A AR shAl Al A, dF Tl %% 3 At} 53] McDermott Al tlebFRAF 7]
7 GRdasded AFE st o, B At /A AHS 283 AihdF &4 7]
‘ﬂd NS skal QATh. McDermott A= 20121 A4k %f‘iﬁﬂr A Ay NIST 89] A& A=g v Qo
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rol‘ e 09*_

Lian-Ping Wang 37+ SRFUAT5Y AAAQ]D A=beltk. o5 (multiphase flows) ©]& 2 4t 3
A e sato g thr)ater @ et Ao tE, dRE-xto] tha Az o] 3 A A5
o, A YA sl gk 7|xolEY AY B HAAFATE NEE STk, 53] FEFA HAAFolA o v
o A 2 FE gk E7Idk b 2y RS ekglern, 1 A3E viY SR warm rain
initiationol] thek BIW-& A%, FE G digh B A5 FdATh. Wang w9 4 JAFr&s
of tﬂ"‘} AEA A S 2 A 3 gk Ak

FYo AAGRAE] U oldE FAAIL, U8 FRANS
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Ahmadi = ARG e AA Al AfAtelth. A FE 25 E 2dE4d Gt o5 ZadEd
o| 27744 37 % Foll @& 7] & siolth. W/ f5 Wl 94 % (aerosol transport),
& (deposition), A7 (removal)ol Wg o] &S AR oM, o5 &&ste] m47]d AlZ=F oA 2]
micro-contaminations A73dh= 7]ES AL vf ok, @A w= 71AEES] 9] Fellowe|™, 40001 He| =
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Max Gunzburger
Habib Ammar i

John Kim

Carsten Carstensen
Thomas Manteuffel
Josselin Garnier
Dongbin Xiu
Lian-Ping Wang
Goodarz Ahmadi
Randall McDermott
Bastian von Harrach
Munkh-Erdene Ts

AVAR VAR VAR VAR VAR VAR VAR VAR VAR VAR VAR V4

> Max Gunzburger
e
- Francis Eppes Professor of Scientific Computing, Florida State University
- Chair of Department of Scientific Computing, Florida State University
- AMUE T AT AR
20091 SIAMo] A Z st = %9] SIAM Fellows
- "= 2d48+8+8] 9] Chairman of the Board of TrusteesE &<
A4
- A A 9 mdlg) Foko] AAA A Th
- Florida State University®] #}8}44F8t#} founding director
- TRz AATE AN et 8y A%
Folmsse] F% AT A
- Eunjung Lee and Max Gunzburger, A finite element, filtered eddy-viscosity method for the
Navier-Stokes equations with large Reynolds number, Journal of Mathematical Analysis and
Applications,V.385 Issue 1(2012) pp. 384-398
- Eunjung Lee and Max D. Gunzburger, Analysis of finite element discretizations of an optimal
control formulation of the image registration problem, SIAM J. Numer. Anal. 49 (2011) pp.1321-1349
- Eunjung Lee and Max D. Gunzburger, An optimal control formulation of an image registration
problem, Journal of mathematical imaging and vision, V.36, Issue 1(2010) pp. 69-80
- Max D. Gunzburger, Eunjung Lee, Yuki Saka, Catalin Trenchea, and Xiaoming Wang, Analysis of
nonlinear spectral eddy-viscosity models of turbulence, Journal of Scientific Computing, V.45
Number 1-3 (2010) pp. 294-332

Max Gunzburger = &9 HHe] A Eel SIAM Journal on Numerical Analysis Editor in
ChiefZ &t on, 2009\ SIAMe] X743 Z%o] SIAM FellowsZ 9] do|t}. B3 nj= Akg]4=5}8} 3]
9] Chalrman of the Board of Trustees® S U3FA ;. AAtT}stEoko] A A 4 Q1 ;ng;+o] Gunzburger nl4*

v ARk ofugt d AAIAR] S&FEe] ERF 5 2N AL EtE o] WS R I R
GAA T oYt Hew we =88 i q'%mmgﬂihﬂ}ﬂﬁﬁgiﬁﬁféiﬂﬂd?%ﬂ@
o] AL} gk A §-2]7F A ek Aot W F E5S #o] da goernz dA [ |
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MOUE &3l AM=ZAA FRHdsads ez 7gsy. 53] 7
a8 fste E=2ev Fyuiste] et A st tel A W E AL How to make a mesh', 'What makes
the ocean wave?', 'Parallel for MATLAB, OpenMP for C or Fort FAZ FAFEEHY Ao AYFEFE S

B0l ANAFA S W Aok BEAAT o A% BAANAPR F

Axsterg et syEsl eugEd L
s
an'

> Habib Ammari
F279
- X &2 Fcole Normale Superieure M.~
- Director of Research at the French National Center for Scientific Research
- &2 Ecole Polytechnique #¢Jul
B} A]
- eyl o) g g At Foro] A A A AEr
- Zgo A NAT TAAE 2%
- Az oln] ARG YAsE FEAT S
Folaste] FEAT A4
- Habib Ammari, Ohin Kwon, Jin Keun Seo and Eung Je Woo, T-Scan electrical impedance imaging
system for anomaly detection, SIAM Journal on Applied Mathematics, vol 65, no 1 (2004) pp. 252-266
- Jin Keun Seo, Ohin Kwon, Habib Ammari, and Eung Je Woo, Mathematical framework and lesion
estimation algorithm for breast cancer detection: electrical impedance technique using TS2000
configuration, IEEE Trans. on Biomedical Engineering, vol. 51, no. 11(2004) pp. 1898-1906

ﬂd
2
uv)
1o,

ol A Aoltt. Ammari 4] A H oA

Habib Ammari 4% &7|HF 7 GA Foko A A4

Rnom oln AFPEHQ AT wget FEAT
Z 24

O

/]J,ﬂiog}b]— =t X]OH/H _LEZHEQ], =1 =

gk ok, W9 staat sk EiﬂEE”@ o] A (AA7A, FH, 71AA) 549 433t
sk A, ol& A dA el 17ve 5, A7bgE Eelgo] AANT-] aid =4 9
 WxE= A4S SAsHL ]aﬂléﬁilﬂ]HiTHOUW%PJ =4s Y dHE FEske W
Hol AbgHT), o7l = ‘ﬂﬂzﬂ EFy 24 @k E84 @l gk ehAQl A B Ealge 3

Zahi= =54l (forward problem) 9} =73 EﬂolEiileri i 249 BxE dFo=z Bdste 9EA9

£ TFote 7lsol AR E = o] okl M7l Ammari¢te] FEATE FI 1%

< Zolegt 7] hght.

ol

> John Kim
F874H
- UCLA 7 A& & ek A
- 20029 Ed SR A

S sHY S A us
T 5
Folugste] 3% AT YA

- Changhoon Lee, Taegee Min and John Kim, Stability of a channel flow subject to wall blowing
and suction in the form of a traveling wave, Physics of Fluids, vol 20 (2008)

- Changhoon Lee and John Kim, Control of viscous sublayer for drag reduction, Physics of
Fluids, vol 14, no 7 (2002) pp. 2523-2529

- Changhoon Lee, Namhyun Kim and John Kim, Application of the Goore Scheme to turbulence
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control for drag reduction (I): Improvement of the Goore Scheme, KSME International Journal, vol
15, no 12 (2001) pp. 1572-1579

- Changhoon Lee and John Kim, Application of the Goore Scheme to turbulence control for drag
reduction (II): Application to turbulence control, KSME International Journal, vol 15, no 12 (2001)
pp. 1572-1579

- Timothy W. Berger, John Kim, Changhoon Lee and Junwoo Lim, Turbulent boundary layer control
utilizing the Lorentz force, Physics of Fluids, vol 12, no 3 (2000) pp.631-649

- Changhoon Lee, John Kim and Haecheon Choi, Suboptimal control of turbulent channel flow for
drag reduction, Journal of Fluid Mechanics, vol 358 (1998) pp. 245-258

- Changhoon Lee, John Kim, David Babcock and Rodney Goodman, Application of neural networks to
turbulence for drag reduction, Physics of Fluids, vol 9, no. 6 (1997) pp.1740-1747

John Kim 34 UCLA 71 AIG33 85 AHuF2 A Wil F3AF okl AAA Asto|tt. #A 30
o A7k bFe 7|24 AGFE F£3] FdAeA dgEHe] & AFAAES AAEen JY. dE &
™ 19873 Journal of Fluid Mechanics®l] AlA3 =82 A A71A] 10003] o)A A&HHA o] Ad =&

Z 9y ¥ WA Hu og=Folvx s}, SA Qs Bok P A9l Physics of Fluids BHHE
Wal o, T FEEE FARel 7| = kAl w= ¥Ekst< < (National Academy of Engineering)
Fellowe]th. John Kim <o) ¥ Al AARRAS st 159 dAES o= JT4AES S d/ol&
L ARG S A EA A wSe Aol o] ZFol= A ERte] ofy et o ATAk
D WFEAAE At Ao ZA w9 F ARE = FoE J|dEta ok, EgE 2 AMYE AARGA S5
oA FAete JAFERe A AT Fokoll A FaAEHI = A EY] AR AFTA 2 W
ol that AL 2 gEAEe] 9% & AZolth. John Kim WFE 20103 = 2 stabs )97 %
wote] W digk HEAAS g vy

> Carsten Carstensen
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- Director of Center of Computational Sciences in Adlershof(CCSA)
Humboldt University in Berlin, Germany
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- Aol FA =& 29 (2011,2012, SIAM Journal)

- B2 gt} Wyl Adaptive finite element method I A| 7F

Carstensen <=+ adaptive finite element method®] A AIA S HYA ol F=x]af|Ad ] hfFEA L SIAM
Journal on Numerical Analysis ¢} Mathematics of Computationd] HH YL A3}, Carstensen WF
v oA EREES daet AR A g A9k, [dAr]Eh, A sk #3k adaptive methodol] ¥
g e A3E TR Carstensen n= A4S Z)gke] vrekA] Aqto] 7 A ekgk shapelt).
Carstensen <= ARbIetgety) 2270 Ry} S REoN gedrS Fisa ko=
T FAEA dagss e g FEATE stz g,
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- University of Colorado at Boulder 1<

- 200120023 = SIAM 335 <9<

- 20091 STAMe] AA st <] SIAM Fellows
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- Akest toke] MAA A

- 203 7F University of Colorado at Boulder® -$&5%t3}olA Computational Mathematics Group?] @
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Felmeshel 3E AT 9%

- J. J. Heys, E. Lee, T. A. Manteuffel, S. F. McCormick, and J. Ruge, Enhanced mass
conservation in least—squares methods for Navier-Stokes equations, SIAM Journal on Sci. Comput. 31
(2009) no. 3, pp. 2303-2321

- Eunjung Lee, Thomas A. Manteuffel, and Chad R. Westphal, Weighted—norm first-order system
least-squares (FOSLS) for Div/Curl systems with three dimensional edge singularities, SIAM J. on
Numer. Anal. 46 (2008) no. 3, pp. 1619-1639

- J.J. Heys, E. Lee, T.A. Manteuffel, and S.F. McCormick, An alternative least-squares
formulation of the Navier-Stokes equations with improved mass conservation, Journal of
computational physics, V.226, Issue 1, September (2007) pp. 994-1006

- Eunjung Lee and Thomas A. Manteuffel, FOSLL* for eddy current problems with three-dimensional
edge singularities, SIAM J. on Numer. Anal. 45(2007) no.2, 787-809

- J. J. Heys, E. Lee, T. A. Manteuffel, and S. F. McCormick, On mass—conserving least-squares
methods, SIAM Journal Sci. Comp. 28 (2006) pp. 1675-1693

- Eunjung Lee, Thomas A. Manteuffel, and Chad R. Westphal, Weighted norm first-order system
least squares (FOSLS) for problems with corner singularities, SIAM Journal on Numer. Anal. 44
(2006) no. 5, pp. 1974-1996

Manteuffel 4= thdzl SIAM Journal on Numerical Analysis Editor in ChiefZ &3k 2= 2001-2002
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3
- AEA} on A Fope] AAA A5
Frodugete] FE A7 944
- Jin—Keun Seo, Habib Ammari, Josselin Garnier, Laure Giovangigli and Wenjia Jing,
Spectroscopic imaging of a dilute cell suspension (2013,preprint)
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> Dongbin Xiu
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T3t Wang W4~ International Journal of Engineering Systems Modelling and Simulation A8<¢] K33
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- Robert R. Hill Professor of Department of Mechanical and Aeronautical Engineering
- Dean, Wallace H. Coulter School of Engineering
- Co-Director, Center for Air Resources Engineering and Science (CARES)
- Fellow, American Society of Mechanical Engineering (ASME)
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> Randall McDermott
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- Hyun Wook Park, Kiyoung Moon, Randall McDermott, Ezgi Oztekin, Changhoon Lee, Jung-il Choi,
Near-wall modeling for large eddy simulation of convective heat transfer in turbulent boundary
layer, 65th APS DFD meeting, Nov. 18-20, 2012, San Diego, CA, USA

Randall McDermott BFAR= NISTS] FDS 7o) A Af7F2A thobiFaAl 719 71HF WdFdA Aol o
5 Fdsta o, Exg g At g AAH S &8s dabdF s s shal dTh.
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o] Fgl FANFE FET oz gEd. ¥ Ayeae] FEAGLE T g FEA 7IM I A
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> Bastian von Harrach
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— Munkh-Erdene Ts, Eunjung Lee, Jin Keun Seo, Bastian Harrach and Sungwhan Kim, Projective
electrical impedance reconstruction with two measurements, accepted to SIAM J. Appl. Math.

- H.Kwon, H.Wi, B.Karki, E.J.Lee, B.Harrach, A.McEwan, E.J.Woo, J.K.Seo and T.I.0h,
Bioimpedance spectroscopy tensor probe for anisotropic measurements, Electron. Lett. vol 48 num 20
(2012) pp. 1253-1255

- Bastian Harrach, Jin Keun Seo and Eung Je Woo, Factorization method and its physical
justification in frequency-difference electrical impedance tomography, IEEE Trans. Med. Imaging vol
29 no 11 (2010) pp. 1918-1926

- Bastian von Harrach and Jin Keun Seo, Exact shape-reconstruction by one-step linearization in
electrical impedance tomography, SIAM Journal Math. Anal. vol 42 no 4 (2010) pp. 1505-1518

- Bastian von Harrach and Jin Keun Seo, Detecting inclusions in electrical impedance tomography
without reference measurements, SIAM Journal Appl. Math. vol 69 no 6 (2009) pp. 1662-1681

- Bastian von Harrach, Jin Keun Seo and Eung Je Woo, Recent progress on frequency difference
electrical impedance tomography, ESAIM Proc. 26 (2009) 150-161
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- Munkh-Erdene Ts, Eunjung Lee, Jin Keun Seo, Bastian Harrach and Sungwhan Kim, Projective
electrical impedance reconstruction with two measurements, accepted to SIAM J. Appl. Math.

- Eunjung Lee, Munkh-Erdene Ts, Jin Keun Seo and Eung Je Woo, Breast EIT using a new projected
image reconstruction method with multi-frequency measurements, Physiological Measurement, 33 (2012)
pp.751-765
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I AFdE] 3 A S

1 AbgH] F8 AY(1-7Ad & (ko] ;9
- 1k 2=} 3} 4 A=} 59 2} 61 =} 7Ax} A
s A
A 120,120 240,240 240,240 240,240 240,240 240,240 240,240 | 1,561,560
A7 A
o1y %9l 90,000 180,000 180,000 180,000 180,000 180,000 180,000 | 1,170,000
H]
= A 3}A]
. 54,144 108,288 108,288 108,288 108,288 108,288 108,288 703,872
e &
e 30,030 60,060 60,060 60,060 60,060 60,060 60,060 390,390
(]
] 6,006 12,012 12,012 12,012 12,012 12,012 12,012 78,078
st A 300,300 600,600 600,600 600,600 600,600 600,600 600,600 | 3,903,900
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