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Modeling & Simulation
Laboratory

khko@gist.ac.kr
062-715-3225
http://modsim.gist.ac.kr

Education

2003 Ph.D. in Massachusetts Institute of Technology

2001 M.S. in Massachusetts Institute of Technology

1995 B.S. in Seoul National University

Experience

2017 ~ Professor, Department of Mechanical and Robotics Engineering, GIST

2010 ~2016  Associate Professor, School of Mechanical and Robotics Engineering, GIST

2006 ~ 2010 Assistant Professor, School of Mechanical and Robotics Engineering, GIST

2004 ~ 2005 Research Associate , Design and Manufacturing Institute, Stevens Institute of
Technology

2003 ~ 2004 Postdoctoral Associate, Massachusetts Institute of Technology,

1995 ~1997 SAMSUNG Heavy Industries, Design Engineer
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2lel, STt x| AU 37t EH FAE {2 Stereo Vision (8| 7[5t 27, AL Z2te| A Sl HES
e Ay By 2|0 OHE T2HE AL Al wdchs A ol #i7| K10|E 8l Z5h= Edge-Blending
7|&S st U o, A2 2otol| S2El= M| Q14 S MaHE|0|M J|E, A-HIS-HIZ 2|
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Intensity

Proposed

ol 43}
Fase AU B7to| XReH T2 9I3t B2t K2 mREM eI M 7|2l
zQ A )
(FaamzE) Ch Ha 55 M3 2 ER Q14 YmaiE Tl
SHAERE Hi2tF HX| I HALS Qo AOLE =gfoid 7|= 7Y
A B 2| HUE SHAE 910 2SR TIE FE AIA JHY
. =
"'Q-E'I"—' - Improved Semantic Segmentation Network using Normal Vector Guidance for LiDAR Point Clouds, Journal of
(EHE%I—'II) Computational Design and Engineering, Journal of Computational Design and Engineering, 2023
- Multiple projector camera calibration by fiducial marker detection, IEEE Access, 2023
- Camera localization with Siamese neural networks using iterative relative pose estimation, Journal of
Computational Design and Engineering, 2022
- Mobile Power Facilities Maintenance System using Augmented Reality, Journal of Electrical Engineering &
Technology, Journal of Electrical Engineering & Technology, 2022
- Unorganized point classification for robust NURBS surface reconstruction using a point-based neural network,
Journal of Computational Design and Engineering, 2021
- Automated recognition of 3D pipelines from point clouds, The Visual Computer, 2021
- Position-based augmented reality platform for aiding construction and inspection of offshore plants, The Visual
Computer, 2020
- Development of an AR based method for augmentation of 3D CAD data onto a real ship block image,
Computer- Aided Design, 2018
- An Improved Method of Computing Heating Information for Triangle Heating for an Automated Thermal Forming
System, Journal of Ship Production and Design, 2017
- Registration of Multiview Point Clouds for Application to Ship Fabrication, Graphical Models, 2017
- A Vision-based System For Monitoring Block Assembly in Shipbuilding, Computer-Aided Design, 2014
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LI-!.:EE':I A Education o Mat

GI?..*E' 2022 Integrated M.S. and Ph.D. in Mechanical Engineering, POSTECH Sy - AATHOL BHEF 7|HS 7|80 3t X4 Dj0| 22 F Xo|M 0[0|X| HIA 7|& AT (SEHTIE, 2023-2026)
= . o =9 it
2015 B.S.in Mechanical Engineering, POSTECH ZQ N A= - & 7[5k XTI E O|MI TR QAL AE AIAR JHE (= AT, 2022 -2027)
('I' LM —l)
712 HICHE Y= HEISE S 0|20t oA 9| afotx] A 713 (SH=H AT, 2017 - 2022)
Nanophotonics
Laboratory Experience oo
TRI;'I-'—'-I - Real-time observation of the spin Hall effect of light using metasurface-enabled single-shot weak
2022.09 ~ Associate Professor, Department of Mechanical and Robotics Engineering, GIST (l:l'HI Ex_l) measurements, Nature Communications (2025)
2022.03 ~ Postdoctoral researcher (Sejong Science Fellow), Mechanical Engineering, - Nonlocal metasurface-enabled analog light localization for imaging and lithography, Laser & Photonics Reviews
2022.08 POSTECH (2024)
- Three-dimensional photonic topological insulator without spin-orbit coupling, Nature Communications (2022)
- Reaching the highest efficiency of spin Hall effect of light in the near-infrared using all-dielectric metasurfaces,
A AT o
b Nature Communications (2022)
LI EESA ARM2 L /00|32 AH|U0HIM FEHEAIE Soll HE Modh= AE SRZE 2L 55| &
Ot o™ EHE VK= E QIfIM oz HAIE X HEEE S 0|8310 Y2 FotH|0f6t= A+ E A =QAAAM ) ) :
BiCk 7|73, Zet, B2, A%Y, MRS TEISt LI Zoio| Cifet OJoHS HIEIOR ARMCH Zet AXjot 3 TEETE LR SIS Ty S
Sh7|&2 7St O|E 0|85t £ IZE HUXH 7|, R4 S, o012 4t Bl ord2 1 ZRE - Weak measurement setup
7|& S Lot S87t5%t At 7|58 Tt 2 AT A2 4y Zoh AXjet ZSHEH| S JHEsto] 483t
A 7| SAIYRE =TI

m.kim@gist.ac.kr
062-715-2772

Materials in nature

Atoms, molecules, ions

http://photonics.gist.ac.kr
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Metamaterial
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Metasurface
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y |7:|| ?_lII ¥ Education H3 Aot

II% ﬁ?*al 2019 Ph.D. in Mechanical & Aerospace Engineering, Seoul National University S0l - RFEFAE LY It HHM Xk 2R E 2It Xsd 37t QIX| AT (SH=ETRT 2024-2029)
R o:';'J'I.x‘“ S| o S| [ o AT —5
2013 B.S. in Mechanical Engineering, Yonsei University ?;:RE}I‘IP"E“) - FarEerEt 714t GNSS 29 2HE L XIsH Xig =2 g7 (FW7|8TIsH A, 2024-2029)
B T - 20| ZHZo| X B 2Ist TR IE 7|2t 9IX| Z9| W 3K PEX|E 7| AT (SHRHTRE, 2021 - 2024)
. . ALHIE 7|8 KF2E ATSIR KRN B 91X] 7 MA] JHE (AN |5, 2023
Machine Perception and O SIT 7R A A il 52 A e G )
Intelligence Laboratory Experience
(MP”-) FR=EE - "San Francisco World: Leveraging Structural Regularities of Slope for 3-DoF Visual Compass", [EEE Robotics and
2023 ~ Assistant Professor, Department of Mechanical and Robotics Engineering, GIST (EHE Jélx-l) Automation Letters (RA-L) 209259 9 P! pass’,
= L),
2020 ~2023 Assistant Professor, Mechanical Engineering, Sookmyung Women's Univ. - "Astrobee ISS Free-Flyer Datasets for Space Intra-Vehicular Robot Navigation Research”, IEEE Robotics and
2019 ~ 2020 Postdoctoral Fellow, School of Computing Science, Simon Fraser Univ. Automation Letters (RA-L), 2024
2018 Graduate Student Intern, Google, Mountain View, CA, USA . ;‘_I;inzeoazrgour-Point LiDAR SLAM for Manhattan World Environments”, IEEE Robotics and Automation Letters (RA-
2016 Graduate Student Intern, NASA Ames Research Center, Moffett Field, CA, USA ' . . ) )
- "Hong Kong World: Leveraging Structural Regularity for Line-based SLAM", IEEE Transactions on Pattern
Analysis and Machine Intelligence (T-PAMI), 2023
- "Single User WiFi Structure from Motion in the Wild", IEEE International Conference on Robotics and Automation
ﬂ_‘ll Al _+_7|.| (ICRA), 2022
i i o ) - "Quasi-globally Optimal and Real-time Visual Compass in Manhattan Structured Environments”, IEEE Robotics
.I_ Our res::?rch andted(;Jcatlonlr‘natlnly‘ foctt:]s on 3Db:2n1tputer VISIO: with atpart|cular f(;cttjs on and Automation Letters (RA-L), 2022
A geometric aspects. Our goalis to give the capability to a computer system (€.g,, robots, - “Linear RGB-D SLAM for Structured Environments", IEEE Transactions on Pattern Analysis and Machine
T autonomous vehicles, and drones) for understanding and interpreting data in a manner that is Intelligence (T-PAMI), 2022
o piinkim@gist.ac.kr similar to the way humans use their senses to relate to the world around them. To achieve this
g goal, we focus on the processing and analysis of various sensor data such as image, video, 3D
= 062-715-2805 0o M
Q point cloud, acceleration, and other sensory data. Our primary research lines are the following: FRAEAAHL p—
= G ) .
> mpil-gist.github.io 3D Computer Vision & Geometry, Urban Scene Understanding, Visual-Inertial Odometry (VIO), T Tumem’“ p \ §
E:' Simultaneous Localization and Mapping (SLAM), Sensor Fusion, and Deep Learning for Robotics. x = _-@""' J\'gi
@ — —— M
o H1
& = o
. v - —Ei’.f’ =
% ’ i’ M — s l l EE TurtleBot 3/4 Crazyflie 2.1
(0] mobility umn}n S Uber LR=s
g Autonomous Vehicles Smart Drone / Air Taxi Intelligent Mobﬂe Robots Motion Capture Room Mobility Test Platforms
_'
(0]
: AN : Z -
=
=3 m—
8 Spatial Intelligence ‘ X
for Smart Mobility CE—p
Q 9 Multi-Sensor based = .7 Autonomous Navigation Mono/Stereo/RGB-D Cameras Smartphones (for VIO) 3D LiDAR
,5 Localization & Mapping ™ & Data-Driven Prediction
Various Camera & LiDAR Sensors with GPU Servers
f_o—'l Vision-based 3D
e Perceptual Computing
gty W upM
Multiple View metr . . .
ultiple Vie Gec? .et v Structural World Modelling Urban Air Mobility
3D Computer Vision e . .
. . . Holistic/Semantic SLAM Space Robotics
Learning for 3D Vision SLAM with Sparse Sensin Endoscopic SLAM
Advanced Kalman Filtering P 9 P
SEEIA TF o) 2 Xhg g oM 7| A

Ciraviey Mrection 4

Sloping Rouds

3D Reconstruction with Effective Structural World Models NASA Astrobee Robot on the ISS
Global Bundle Adjustment
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A 5! Education A7 Ma}
al-l- . h ) - . . AslZ=0|
(-] 2009 PhD in Aerospace Engineering, Seoul National University, Korea ToSL
B = A
2004 BSc in Aerospace Engineering, Korea Aerospace University, Korea = Qb Had
(TRJ-I'x‘“ (=] —l)
Aeroelastic Design and
Structural Dynamics Lab Experience
2025 ~ Professor, Department of Mechanical and Robotics Engineering, GIST
2020 ~ 2024 Professor, Department of Wind and Energy Systems, Technical University of
Denmark, Denmark
2022 ~ 2023 Visiting Professor, Department of Mechanical Engineering, Hanyang University,
Seoul, Korea
2018 ~2021 Professor, School of Mechanical, Electrical and Manufacturing Engineering,
Loughborough University, United Kingdom Fo=3
) ) ) . (CHEAIS)
2012 ~ 2018  Associate Professor, Department of Wind Energy, Technical University of =7
Denmark, Denmark
2009 ~ 2012 Research Scientist, Wind Energy Division, Risg DTU, National Laboratory for

AEeld

A
T

Sustainable Energy, Roskilde, Denmark

tkim@gist.ac.kr ﬂ'—l'l'g -+-7|'|

062-715-2404 £ oMol M 27[2{0] 22{0= Atg3Hz 1HO| 3 SIH0| HEY|, K/HA BALTI| AlAH PE S|

hitps://sites google.com/ S 7SS MBI AIAYS S HTE FHRILICL TR BT FHRE 1) BLF ALY U Soiat

view/adsdl ZaEy| NARIS| BEHY i U A7, 2) ABEE BEHY B4 7| &7, 3) Al T|Etel S5/4S TSH|
Of 71 17, 4) SBH SN WSt K oS U e 71 Y 2P S YLt

SIS BHLUTT| NAR SIS % 4 47

£5 E210|= LxIFo]
K| A A7

Partial Pitch Concept Conventional Pitch Concept

Tower | | e

- NEXT generation of over 25MW offshore wind Turbine rotor design

- Nanometric bio-inspired coating for wind turbine wing ice protection

- Model Uncertainty of Wind Turbine Systems

- Offshore Floating Wind Innovative Rigid Pipe TLP Mooring System

- Development of structure integrated planar heating element using fiber-reinforced composite materials

- Numerical and Experimental studies to analyze the ice accretion shapes for fixed and rotary wing aircraft
- Demonstration of Partial Pitch 2-bladed Wind Turbine

- Design of a 10MW Floating Wind Turbine System

- Development and demonstration of a hybrid 100kw passive-controlled wind turbine smart rotor toward mega-

watt turbine

- "Wind speed vertical extrapolation model validation under uncertainty”, Renewable Energy, 2025.

- "Development of nonlinear flat shell element with nonlinear thickness variation for highly flexible wind turbine

blade” Renewable Energy, 2024

- "Development of an anisotropic co-rotational beam model including variable cross-section”, Mechanics of

Advanced Materials and Structures, 2023

- “Initial structural damage detection approach via FE-based data augmentation and class activation map”,

Structural Health Monitoring, 2023

- "LQG control for hydrodynamic compensation on large floating wind turbines”, Renewable Energy, 2023

- “Numerical analysis and comparison study of the 1:60 scaled DTU 10 MW TLP floating wind turbine Renewable

Energy”, Renewable Energy, 2023

- "Boundary Conditions of Flow Transition Model for Roughened Surface”, AIAA Journal, 2022

- "Sustainable data-driven framework via transfer learning for icing-detection of high aspect ratio blades”, Cold

Regions Science and Technology, 2022

- "Boundary-Layer Transition Model for Icing Simulations of Rotating Wind Turbine Blades"”, Renewable Energy,

2021

- "Development of an icing simulation code for rotating wind turbines”, Journal of Wind Engineering and Industrial

Aerodynamics, 2020

- "Development of a Novel Multi-Channel Thermocouple Array Sensor for In-Situ Monitoring of Ice Accretion”,

Sensors, 2020
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Multi-physics problem

S ol 9l 4| . Solle STEUMTIX] 2A 2 Ao
M BEAL Uncertainty problems .
35 TS . . :En;l‘ri*lﬁ%!
N Fluid-Structure Interaction N
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Eco-Friendly
Combustion and
Propulsion Laboratory

jbae@gist.ac.kr
062-715-2413
https://cwww.gist.ac.kr/ecpl/

Education

2021 Ph.D. in Mechanical and Aerospace Engineering, Seoul Nat'l Univ.
2015 B.S. in Mechanical and Aerospace Engineering, Seoul Nat'l Univ.
Experience

2025 ~ present Assistant Professor, Department of Mechanical and Robotics Engineering, GIST
2023 ~2025 Research Associate, University of Cambridge

2021-2023 Postdoctoral Fellow, University of Toronto

2021-2022 Research Scientist, National Research Council Canada

2021-2022 Visiting Researcher, Seoul National University

2021-2021 Participatory Researcher, Seoul National University

Awards

Best Doctoral Dissertation in Aerospace, Seoul National University (2021)

Excellence Award in 1st KAl Science Technology Thesis Prize, Korea Aerospace Industries, LTD
(2017)

Global Ph.D. Fellowship Poster Presentation Award, Ministry of Education (2017)

97 ¢ih 9 AT Al ARI0| 252 9l Bo] S
HBILICE 20 A7 FR|ZE 1) HAROIY
2 %7, 5) 22 0[Yst U S AR S Y

AIARIO B FH53 o4 o1 Y 22 2l
Agstof 7|oiots 22 SEE BLICt

Afterburner

Aeroengine Combustion Systems — Core Research Area of Our Lab

DP2sP DP3TC  DP4 DPS DP6 DP7 DP8

DP1HWA[E ™ T 7o o £ 7057] (v
if:{," glf,ﬁ; 8 Water Cooling Combustor |
Window
‘T’ ‘.‘\
,L ..............................................
5" Plug Nozzl’e@

458 Combustor Length 1158 (men

Length-variable Model Combustor

Pressure perturbation

e 10 SooustaC I Teairad T

Combustion Instability Analysis

230l
FQ dauH
(FRuHE)

FoEs

(CHEAR)

- 2016~2021 BEAMA| =2t StETEel s EHE S8 22 AA=01F2

7IK| REC| FHABHS FUgt QIHEl S Al B 0]

-2025~2028 tletd A=zol 27 5l A E4 AT (EFelV|S])

+2020~2021 FHH21G FFIAAE A7 (HRAPTEY

- "SimultTaneous imaging of OH and temperature in lean premixed hydrogen/air flames: which marker for

thermodiffusive instability?” Proceedings of the Combustion Institute, 2025.

- "Combustion characteristics of sustainable aviation fuels in a scaled-down afterburner test rig”, The

Aeronautical Journal, 2024.

- “Instability prediction of GO2/GCH4 flames in a single recessed coaxial injector using 1D lumped network

model”, Journal of Mechanical Science and Technology, 2022.

- "Effect of delay time on the combustion instability in a single-element combustor”, Acta Astronautica, 2021.

- "Dynamic characteristics of a coaxial jet-swirl injector with external excitation”, International Journal of

Aeronautical and Space Sciences, 2018.

- "Predicting the frequency of combustion instability using the measured reflection coefficient through acoustic

excitation”, International Journal of Aeronautical and Space Sciences, 2017.

- "Flame Transfer Function Measurement System for Prediction and Reduction of Combustion Instability”, USA

Patent, 12276626, 2025.

o
il

M

0|23t HE] SEH Al W, Chetal= £31, 2078,

IS QIREY ChElaI R S, 2018,

Premixed CH,/H, Flame Structure

£t AgrE £307|8 220/t

A HghE D HAT| 4 22 0| yLE 7
=L T Agh £7I8 @7 25 Sofst oAb B i
o 71 AHMICH $227 S5 AIAH STIAIAR 2[x3t

1¥igul [-]

Jet-A Fuel and Eco-friendly fuels Spray Characteristics Analysis
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Nano Energy & Heat
Transfer Laboratory

jhseol@gist.ac.kr
062-715-2764
https://nheat.gist.ac.kr

Education

2009 Ph.D. in Mechanical Engineering, Univ. of Texas at Austin

2003 M.S. in Aerospace Engineering, Seoul Nat'l Univ.

1999 B.S in Mechanical & Aerospace Engineering, Seoul Nat'l Univ.

Experience

2019 ~ Associate Professor, Department of Mechanical and Robotics Engineering, GIST

2013 ~2019 Assistant Professor, School of Mechanical and Robotics Engineering, GIST
2010 ~ 2012 Postdoctoral Associate, Univ. of California, Berkeley
2010 Postdoctoral Associate, Univ. of Texas at Austin

2003 ~ 2004 Research Engineering, Samsung Electronics Co., LTD

| 9| o2 S (7|0l HEEICt 22 7|&0|

2HSZH0| L A FH7HR] H01X| 12 QAT
[BiA= TXL, Zi=, Bt 20| Like HA0IM2] &

o3 Mz}
S>3 - Sub-THz £BCHS La0|E{IH SATER S4/A/HE C7]s 2912 MXeneX AT 2151712 T (1 7AHE! 27beiat
Z8 Hatw| 7|SAK BEHT, 2024-2028)
(Faamz) X ) L .
- AlATier FHSE T |HE 7|Ho 2 ot 4 010| 32 EY XM 0[0|X| MM 7|& A (HERHE, 7| EH T4, A5,
2023-2026)
- 2x24 ZIIA MY et B DIHTE M7 714 T (FYTSIL, DRHEHIY|S, BEHT, 2022-2025)
- J2HE L 2SN = T E| oftt H oFF Bl 24 FItE E4 o7 (AT SHET R, S 2022-2026)
-CHA Q1A Bl RLIERIE 2[tt IS K5 28 AZI (GIST, GIST-MIT =2A[&s], S5HTF, 2021-2025)
= =
Tﬂ%i'll'—' - "Residue-free fabrication of two-dimensional materials using van der Waals interactions”, Advanced Materials
(CHEAH) (2025)
- "Thermal convective effect on the performance of thermally regenerative electrochemical cycle against self-
discharge”, Applied Thermal Engineering (2023)
-"In situ and operando thermal characterization in agueous electric double layer capacitors using the 3w hot-
wire method", International Journal of Heat and Mass Transfer (2022)
- "Continuous power production using flowable electrodes based on waste-heat assisted capacitive mixing",
Applied Thermal Engineering (2022)
- "Measurement and analysis of ballistic-diffusive phonon heat transport in a constrained silicon film" Applied
Thermal Engineering (2019)
- "Thermal conductivity enhancement in electrospun poly(vinl alcohol) and poly(vinyl alcohol)/cellulose
nanocrystal composite nanofibers", Scientific Report (2019)
=253 iRl M PN ZHE 5B BIZET A T4 MM AIAE (2025)
OIAX] XM &Ko 2 £F &X| 3 2 (2025)
YHT|degel 25T W 5l R R0 ofFHY (2024)
G| 7|8 MM (2023)
- G AEL|of 7|8 HHE{2| S 0| 88t 'lZIEX| (2020)
FRATAY

HRL717] 3 oA K] AR

x| Jfu XA MEMS/NEMS MIA 71

ga2|/gEH
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Distributed Control &

Autonomous Systems
Laboratory

hyosung@gist.ac.kr
062-715-2398
http://dcas.gist.ac.kr

Education

2006 Ph.D in Electrical Engineering, Utah State Univ.

2003 M.S. in Electrical Engineering, Univ. North Dakota

2000 M.S. in Astronomy (Astrodynamics & Space Sci), Yonsei Univ.

1998 B.S. in Astronomy & Atmospheric Sci., Yonsei Univ.

Experience

2016 ~ Professor, Department of Mechanical and Robotics Engineering, GIST (CHtR4=114x)

2012 ~2016 Associate Professor, School of Mechanical and Robotics Engineering, GIST
2007 ~ 2012  Assistant Professor, GIST
2006 ~ 2007 SHEXALSAALRH MUATH

2000 ~2001 BIRYTLFLY FeARY

L0 S AASSIA A AP A2 SSIO|M TH 71271 Bl MOAIA—-E 71222 8l Hofjel 3822
85I AT FOJZ0kol M= E4H|0{0| 22 HIECZ TN BLHR|0], TS %’é*

% o
gy E%@NI’S”"MI?‘JII%$§§¢ Eiﬁ 4015 ?om Ef Mool &
Co S|

—EOFEL%EEH%EO_ 08 Ko, 284 B, =3 591 52 5
HB S FIS14, SISHI0] 75, 44 A15(2] 3 21 70|, 324 59

2O IH 2K X =
HTLE St QUL o AR A M= PAXSKL K0, QIHE/ZAHE] § 25 MMt |7| H|o] Sof| 2
A8 7IX| 10 PES| HAE SHStD UL
= ! g

Giobal posticn

N

iy Locsl pasitian T y—

Gabal position Gilbal pasitiar

Mobile Localization System

Q

Directed Graph
Set of Links

£ rtenen it
Set of Intersactians 7 - |1 o i 1

Ad-hoc Communication Network

Distributed Urban Traffic Control

o3 Mz}
ABHZ=0|
"' SS - - AE0HE EE2| OFEH H|0IS 2ot CESRRIH M X228 7| i
F2 -_|-|-J.|-I‘||
(FuH|1A=) AN A ZIHE (Fulfilment) A EME|(APC) T2 9 Al 7|&oHg
' El 0| 29I0|SH| AlARS| XIS EH JiE AT DEs W SEEALY 7|4 33}
FQED o )
== - A robot learns how to entice a bio-inset, IEEE Intelligent Systems (2015)
(CHEAT)
- Distributed coordination for connectivity adjustment of linear compartmental systems, [EEE TAC (2014)
- Nonlinear control of quadrotor for point tarcking: Actual implementation and experimental tests, IEEE TMech
(2014)
xOE:
FRS %] 4 e 9 OIS ASH= T, Cptel= S
- 20| Al= O|HE| X5 71X U 0[S 0|8t £& 7|7, Cf3IRIR S5
O|E MEk 7 ui 9l ofE DRk ENY| BRI £
EhUSH T 7|IS 0|83t 21X 2w W ALY, TSR 53
FRATAIY (P
‘q—_- Base Anchas
Rover T
RTK-GPS uwB
\
XAt 010 SH .
E = I30|0 =H C3AE
(UGV, E{E% AEt2 2 Folo|SH| (HESH) Stereo Camera
gt WM
B nalE / Hof 0| i Mz o

HIESI3 575 2 Hof XI4/2% 221015 Hof
oI JHH|Zte| ME =t
HE R S HIES13 Hof 75 SAHo] 202IE MF
TR NAH| ST S et e -
= HALHES|T X|XS [=PY| EAA|AHEI
N EE 23 5415708 i
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Bio

A
T

MEMS Laboratory

A
o

syang@gist.ac.kr
062-715-2407

https://biomems.gist.ac.kr

- SOl X|ck iX}(E

- "Improved hematology analysis based on microfluidic impedance spectroscopy: erythrocyte orientation and anisotropic

dielectric properties of flowing blood", Analytical chemistry, 2025, [Selected as the Cover image]

- "One step detection of vancomycin in whole blood using the lateral flow immunoassay”, Biosensors, 2024

- "Microfluidic Label-Free Hydrodynamic Separation of Blood Cells: Recent Developments and Future Perspectives”, Advanced

Materials Technologies, 2023

- "Sensitive electrochemical immunosensor to detect prohibitin 2, a potential blood cancer biomarker”, Talanta, 2022
- "Microfluidic Single-Cell Proteomics Assay Chip: Lung Cancer Cell Line Case Study” MICROMACHINES, 2021

- "Continuous, rapid concentration of foodborne bacteria (Staphylococcus aureus, Salmonella typhimurium, and Listeria

monocytogenes) using magnetophoresis-based microfluidic device”, Food Control, 2020

- "Electrochemical detection of methylated DNA on a microfluidic chip with nanoelectrokinetic pre-concentration”, Biosensors

and Bioelectronics, 2018

- "Improved pillar shape for deterministic lateral displacement separation method to maintain separation efficiency over a long

period of time”, Separation and Purification Technology, 2017

- "On-chip Extraction of Intracellular Molecules in White Blood Cells from Whole Blood", Scientific Reports, 2015

- "A Chemically Synthesized Capture Agent Enables the Selective, Sensitive, and Robust Electrochemical Detection of Anthrax

Protective Antigen”, ACS Nano, 2013

- "Handheld mechanical cell lysis chip with ultra-sharp silicon nano-blade arrays for rapid intracellular protein extraction”, Lab on

a Chip - Miniaturisation for Chemistry and Biology, 2010

0|=, 12,011,718 B2/2024.06.18

=iy o=

),
-CHE 0143 HE AAH(SS), 23, 10-2546143/2023.06.16

| Cifet thed M|ZE 24 E (S5), 01, 11311876/2022.04.26.

- RHGE SIS 0|8 01ME AE T (E5), o=, 10-2388753/2022.04.15.

A2 EIY RARERA X OIS 0|88 A 5= FA| (E5), €&, 7045394/2022.03.23.
- ol LY BiEj|2|oF 22| S I3 O|M| R4l Xt (ES), ot 10-2369140/2022.02.24.

- Antibiotic Reaction Analysis Device (S2), tt=, 10-2352898/2022.01.13.

DM 5% AX}HEER), 82, 10-2244479/2021.04.20.

-EF RO 2Xd g WAIZ 0|8t F LI ZA| H| &= W 8! 1 F LI 72| S Eooh= L 2HI0|2A HE T (55), ot=, 10-

2236900/2021.03.31.

- L2HIO[RA HE WM, 9 0|5 0|83t= T7 |kt MU (E5), &=, 10-2216258/2021.02.09.

. QLo
Education FRe=s
(CHEAX)
2006 Ph.D. in Department of Bioengineering, The Pennsylvania State University
Experience
2018 ~2023 Distinguished Professor, Department of Mechanical and Robotics Engineering,
GIST
2016 ~ Professor, Department of Mechanical and Robotics Engineering, GIST
2012 ~2016 Associate Professor, School of Mechanical and Robotics Engineering,
Department of Medical System Engineering, GIST
2012 ~ 2013  Visiting Professor, Caltech
2007 ~2012 Assistant Professor, School of Mechatronics, Department of Medical System
Engineering, Department of Nanobio Materials and Electronics, GIST
2006 ~ 2007 Postdoctoral Fellow, Department of Bioengineering, The Pennsylvania State
University
AN A4
| N | | FREd
HFO|QHA (BioMEMS) 2t HHEH| 28 0|&3H= MEMS (Micro Electro Mechanical System) 7|&2 Hf
0|2 20}0l| 38Tt ZOFLICE. Oli= Pixl| AOHE HAF|0{0f| CH 2t 3t =27t SItetof W2t =20 Q=
20f0|7| & BiL|ch £E3| & AT A= HIo| 2B A 20k S0l 0|4 |A| HO1E 08¢t 0|2 Fat AlA
ElS JHEsto], ol 8, 2, Al A S Cifot 2OF2 X8 Jtstt 7 gE8 o FSLICH
3 3}
FHz0l A2 o3t A T4 NET 8|4 D|HIQH AXF M (GIST GTI, 2024.03.01.~202412.31)
FRAPHMH  soey soso unz oUERE 91 S8 B0 BAE AEREE,
(FRUMBH) 20210301~ 202602.28)
-CHEOF7|AISS sty 7| 82S 2It 2|2t &7 (GIST, 2023.03.01 ~ 202312.31)
- MPUAT OIS Sz ML ZE G BLIER AAL (MEH A3,
202112.01.~2022.11.30.
Al L HYlY 0[S AE AIARI i (GIST, 2021.02.01.~202112.31)
AZHE TH2| 7|8 T (dFetieta, 2021.01.01.~2021.07.31)
BT Hlol2iA 2% I B4 AT ($4917|2T7IBI2IR, 202009.01-202104.30) s

O|MIgH|=ist (Microfluidics)

- OlM|AHHE 7|t O|A4RE AT

- 2|27 | 7|2t 0| M| FH| et AXt £ F
- CEE2(7|8 0| M RA Fet Xt dA 17 [H
- MAISA| o] AT

re

__I_I.
__I.L

52
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N
>
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ood on a Chip &+
ZE Hio| 4 T

E
- 2RE AU o
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=
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- SR A RHEH(NRF) LGHXt
Pl o I S E DS
Fetfetn gel Hefthota

- ApRIRE BRI
2e|

- California Institute of Technology, U.S.

- Imperial College London, U.K.

- Pennsylvania State University, U.S.

- The University of British Columbia, CANADA
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ﬁl]l-E lI_l |l:-_|' al Education o Mat

x
*E'Iﬂl EIE‘!EI- 2012 Ph.D. in Mechanical Engineering, University of Maryland, USA Az - (BFRHITRTE 2025~2028) LS S2|X|Al 83 O1=X|S 7|8t KEM|CH F47 Xt ZAF A FITh 7| gt
2006 M.S. in Mechanical Engineering, KAIST +8 A7
a|_—'|_JLI . s (FRINIEE) - (BHRITRHEL 2022-2029) OIBXIS 7|t LAIAS DETIEH SR St
] — 2004 B.S. in Mechanical Engineering, Korea University
. . - (SIThRISKE 2025~2027) 7K L SAH DT B! ~HO|ES 95 Al L 12|E JHY
Smart Diagnosis and
Design Optimization - (LGEIR, 2024~2025) ZT 17 ZIgk DS st
Laborator i
y Experience - (BRI, 2022-2026) SHLEHE S AL PHM 2 7Hg
2017 ~ CHet7 |ASe] 7|AIRI3X|s 272 (3)20E
2015 ~ tietr|Aste] M2ldeE (H)2e FR=EF
bl ‘1:;* - "Multi-fidelity Sub-label-guided Transfer Network with Physically Interpretable Synthetic Datasets for Rotor
2016 ~ Associate Professor, Department of Mechanical and Robotics Engineering, GIST (EHEE —-) Fault Diagnosis,” Engineering Applications of Artificial Intelligence, 2025
2019 ~ 2020 Advisory Board Member, Hyundai Motor Company ) ) ) ) ) . " .
-"A Hybrid Fault Diagnostic Approach Using Operational Transfer Path Analysis and Denoising Deep Learning
2012~ 2014 Research Associate, University of Maryland, USA with Remote Sensors: Application to Electric Vehicles,” Expert Systems with Applications, 2025
2006 ~ 2007 Research Engineer, Hyundai MOBIS - “Intelligent Metallic Loose Part Monitoring in Three-Dimensional Structures Using Convolutional Neural
Networks and the Position-Invariant Loss Function,” Nuclear Engineering and Technology, 2025
- "Explainable Artificial Intelligence Based Search Space Reduction for Optimal Sensor Placement in the Pipeline
Award Systems of Naval Ships,” Structural Control and Health Monitoring, 2025
- Research Excellence Award in Experimental Dynamics, KSME (2024)
hsoh@gist.ac.kr ) ) ) ) p—
e - Young Investigator Award in CAE and Applied Mechanics, KSME (2021) FRES] (TS| AN 2 FICHa CiSIRIE (S2)10-2309559
) ) - Promising Young Scientist Award, KSPHM (2020)
https://sddo.gist.ac.kr FX} 0| Ak BT CHSIRIZ (S2)10-2223767 §
N
M| mat mekdhd Bl (52)10-1977861 &

i,
H'|
il

ra
-
nx
b
4

[0}
s
Q
>
Q
=
=3
%]
!
—
C
S
@
o
)
»
.
[0}
]
(@]
@
Q
=}
o
@
(@]
>
=
o
o
«
<

2 ATAOA A1k TSR FI7IA7] A8t 2 e, Wkt B AlA S Tt 7|7 AlAgol of
B X532 SEE BILICE OIS 2IsH Al 7HK| 7142 SHHOR A6t UBLICE 50, HRIBIS 71
2 CO[E] £, THE! Q14], XIH0f X2, 7|A[Skes 3 O|AF 2ES HBIBHLICE S, Z1HA O STIEt 7|22 o]
A I, 2154 TIEH, DE 9101 EAS CHELICE OISO, o415 7|52 it 7]5/858 2t AlAd
Ofl CHfst TARASS RHOMHE HOR A3, HOIXI DIARId 7| S8 BEBLICH 2 A7MoME 2 Satoi ol BiH
2| ofs} X Alofl Chet O[shE: BIEIOE H14) HlOJE{0] QIZ RS 7142 HRORM, 71 AAH X|S8HE 73 sEeT =0

SEX|A, 2IBX|S 715 T S8I& ML 7|A| A AR X|S3t
e Kot RSkt
MHRIEXS 7|&
AlE2{|0|M S A 7| XX Mat
N HHY Rt I
ElY]= = o7 7|2 ADFE LHLbEF TR A|AE
=
°lZxls o X47H53t UHEHE

Physical Laws (A + u)PV - u + uV?u + pf = pii PHM
HE| I|Z|A AlE2|0|M MM HERZ &4 Mz M2l 3 EHRIXt ==
(Multi-physics simulation) (Sensor network design) (Feature extraction) Multi-physics Simulation
t=1.6Tus e b=2.27us i
04 ra 0.5
._ ’/ ot =E:‘..u < 00
© - © | o 2 A s
@ = @ e 5 1 15 % B 10 15 T
% (mm) * (mm’ .
0 ORNOG) O§.0) ! e Sensor Network Design
@) .
(OHORNOS O ® Data Science Machine Learning - Detectability
@ @ .o @ @ 99.7 % 5 Generator
100 % Py /
i @® 4 100 % w o M Battery
ORNO) s 96.5 % ﬁ& ’.—'
Sa|x| A7 |8t QIZX| S oAl JpsB olEX|S e B . 9.2% Switchboard o ey )
. . . . Encodler s ecoder
(Physics-informed neural network) (Interpretable machine learning) Boreheck 100 % .
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Two-Phase Flow
Thermal Management
Laboratory

lees@gist.ac.kr
062-715-2787
https://tpftml.gist.ac.kr

Education

2017 Ph.D. in Mechanical Engineering, Purdue University

2009 M.S. in Mechanical Engineering, KAIST

2007 B.S. in Mechanical Engineering, Pusan National University

Experience

2025 ~ Associate Professor, Department of Mechanical and Robotics Engineering, GIST

2019 ~ 2025 Assistant Professor, Department of Mechanical and Robotics Engineering, GIST

2017 ~2018 Post doc., Boiling and Two-Phase Flow Lab, Purdue University Mechanical
Engineering Department

2010~ 2017 Research Assistant, Boiling and Two-Phase Flow Lab, Purdue University
Mechanical Engineering Department

2009 ~ 2010 Researcher, Dynamics research team, Hankook Tire

2007 ~2009 Research Assistant, Welding and Joining Lab., KAIST
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Ol S83t= 20l £HS StECEL F7IHQ HITIR E/FA| 22E 0|22 HIZC R N SEAI0) LIEILEE Tt
QFph S A0I| Cis A S S Bt MU= OISHS HIEICE A= 2 CIXIRl 710| =5 MIAlSh= Z0|H, 0|4} S
S EHEO| SAAR| 223} CIXIQI0) Ot HEFS DA =X| SIS A0l A oA 5L ZRE Al
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7 pi9l: Dl TS st T2 A TRl

(ORION MPCV of NASA).

- RIS A H7| RSKAte| £ STT|ef HiE 2] 2t

-l M ES K| 20|M 27| H2t RE FA| N,

4 1} OPILIE 7.

DIO|22 A Lo @ 2ot DT BA RF WM 5

40| Chfet 2.

HE MG Suet (o YMsh= RS2 2EFSHA B
oy AT

- IHHZt H| S 4 (Subcooled flow boiling) £ 08% 11
GRE TX|9f A2t

- &4& CFD Ii7|X|E 0|8t gt EX|2| Hs siiA]

o7 Mz}

2az0l
=9 AR
(FERuNZ)

TR

(CHEAIR)

-2024~2029: XS 27| 0|2 201X D&g, NE (0[N 7| (S D2=F=7|& ¢, ADD)
-2023~2025: 00| 2 LH HIHA H|S RS0 =

-2020~2023: 7| XtHHE{2| 'H2tS <I2 CHHA 010|232 1{E 5| E 43 LHRO| 5 SQFEH0| thst 7 (=Tl 24

- 2020~2022: 540kWe Ea% T |XH STA|0|2 &2 AlA= 7 (e

o
HEHE HHUBST =T SHET,NR

B
—

A1 17, NRF)

e
-4
rio
=
m
o)
Q
o

(TTIkE S BT S5 e 2014 fE HE ST 012 "a H|w 27, H.Noh, H.Jung, M.Kwon, S.Lee,

Applied Thermal Engineering, Comparison of subcooled flow boiling in concentric annuli with bare and finned
surfaces, 258 (2025) 124722, JCR Engineering, Mechanical 4| 4.7%

- HZHHISQRSS 0|23 M|k X34 £ AH[0|2 W2t 718 7i2 H.Jung, H.Noh, S.Lee, International

Communications in Heat and Mass Transfer, Experimental and photographic investigation into horizontal
subcooled flow boiling in concentric annuli for cooling system of ultra-fast electric vehicle charging cables, 159
(2024) 108059, JCR Mechanics ¢ 4.4%

- XGBoost 4121 7|#0[& Dryout 6{1Z, H.Noh, S.Lee, S-M.Kim, |. Mudawar, International Journal of Heat and

Mass Transfer, Utilization of XGBoost algorithm to predict dryout incipience quality for saturated flow boiling in
mini/micro-channels, 231 (2024) 125827, JCR Mechanics %] 9.7%

- Gaussian Process Regression 7|0|& Dryout 0%, A. Afzal, S.Lee, S-M.Kim, [.Mudawar, Applied Thermal

Engineering, Gaussian process regression dryout incipience quality of saturated flow boiling in mini/micro-
channels, 256 (2024) 124137, JCR Engineering, Mechanical &%l 4.7%
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Parallel channel instability

Discrete Fourier
Transform
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2 RIg27| ojef 2olx NS, nE elo|Ke 71
Het Sz pxgol Bz 7|s

OIO|2 2/t FX|2| 247 |& 7o

Two-phase loop instability

(Charge Transition Instability] CFD Study for Two-Phase Flow

Vapor Back

L4

Flow

A N Sl e e Transientsignals-during
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Electric Mobility Design
Optimization Laboratory

jaewooklee@gist.ac.kr
062-715-2779

https://sites.google.com/
view/e-mobility-design-opt-
lab/

Education

2010 Ph.D. in Mechanical Engineering, Univ. of Michigan, Ann Arbor, USA

2006 M.S. in Mechanical Engineering, Univ. of Michigan, Ann Arbor, USA

2004 B.S. in Naval Architecture and Ocean Engineering, Seoul National University
Experience

2017 ~ Professor, Department of Mechanical and Robotics Engineering, GIST

2012 ~2017 Assistant Professor, School of Aerospace and Mechanical Engineering, Korea
Aerospace University, Goyang

2010 ~2012 Research Engineer, Toyota Research Institute of North America, Ann Arbor, M,
USA

AFY A7)

1

2|E|(Electric Mobility; O[5t “E-Mobility”)2| M& eAMS 23t CHE
E-Mobilityoll A = M| CHA2 3E S ACl= "AH| L2232 SHS LMAF|= "HE7|"0|H o] HA Cf

F7152] Be2|E] SRS A0S K, 201 8B, HBRIEAT SO
2

ro
x
Y]
N
W n
Mo py
O o
4
ro
i

MBS PE, TP, B, TS S ©f #at0| HAE 2 SET A
2 IPMOIAS Ofelet 212 B 71&2 7|rstol KHHIh H7IS Balelo] H71H0l M5 BaS et

OXFSICH

dl

LPls =8z CHEE2laCiEA3 Y Alg|0|M THetzH=

Multifunctional composites Mutti-physics and multi-scale simulation Structural topology oplimization

=& RIE T MA|5{3 ohplaf

Additive manufacturing Machine learning for design optimization

ol 43}
AsHz=0|
"' oSS - PRE| XA Q| BHE AL M S Moioty| flvt OsH7ts TIEL | &tE|Z{Ste T (St R
F2 -_|-|-J.|-I‘||
(FauHIE=) - EDAS T |RE LS QI3 IS XSS DMITREQ| st A YHE I3 (SHReTRieh
- EiHIXIZRE O E2{o| 5t0|H2|E JAY|& U A 8% (FEWSH)
- HEL Y PR MEQIK| T0 PR-TXP| AN} (SR BLTAHTE)
- TSEE HA| X3} (MRS KT
- PESDE D S (LGHXH
FR=E VI I : . , N , "
ALK - "Multiscale topology optimization for the design of spatially-varying three-dimensional lattice structure”,
(LHE =2%) Computer Methods in Applied Mechanics and Engineering, 2024
- "A Review of Physics Informed Neural Networks for Multiscale Analysis and Inverse Problems” Multiscale
science and engineering, 2024
- "A MATLAB code of node-based topology optimization in 3D arbitrary domain for additive manufacturing”,
Structural and Multidisciplinary Optimization, 2022
- "Inverse design of three-dimensional fiber reinforced composites with spatially-varying fiber size and orientation
using multiscale topology optimization”, Composite Structures, 2022
- "Design of spatially-varying orthotropic infill structures using multiscale topology optimization and explicit
dehomogenization”, Additive Manufacturing, 2021
- "Topology optimization for three-dimensional design of segmented permanent magnet arrays”, Structural and
Multidisciplinary Optimization, 2020
- "Topology optimization of functionally graded anisotropic composite structures using homogenization design
method", Computer Methods in Applied Mechanics and Engineering, 2020
- "Topology optimization of magnetic composite microstructures for electropermanent magnet”, Journal of
Magnetism and Magnetic Materials, 2020
xXOE®S
RS9 -EHUT FAS A AN AE e
(XP2|E A Sot X |IRA Mo 71e
gtldn o bl
aACt
=X 5l A Of|Lx] tHzt e
CrE2a) o A 104 “EEIE TSk
S A0 -l ekt
e A ESE=) -
T - 2olya7]
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E:“O II-' Education H Mt

1] I-ol = | E LI'!I: 1997 Ph.D. in Mechanical Engineering, UC Berkeley *yzel RERA KF2l 2312 9[3t HQFT QIAIO|22 RHH|E SAl 7|S Tt
1988 M.S. in Mechanical Engineering, KAIST 8 A7
} Al > gineering. (FRuNIZ) BB, #l0|x)20F HEI2] QaiAle]
O L — 1986 B.S. in Mechanical Engineering, Kyungbook National University
. -HIZESIX| 28 A3t 7|SHE Al
Laser Micro/Nano
Fabrication Laboratory - BHEX| DEIZHI #0121 M2 201X Tig 2| 7|& 1Y
Experience
1999 ~ Professor, Department of Mechanical and Robotics Engineering, GIST FRo= i i izt i i i i ithi
 Dep 9 g, Ijux-l - “Three-dimensionalization via control of laser-structuring parameters for high energy and high power lithium-
2019 ~2021 Dean, Graduate School, GIST (CHEZR) ion battery under various operating conditions", Journal of Energy Chemistry (2022)
2014 ~2017  Dean, Graduate School of Mechanical and Robotics Engineering, GIST -“New approach for the high electrochemical performance of silicon anode in lithium-ion battery: a rapid and large
2012~2014 Dean of Research GIST surface treatment using a high-energy pulsed laser”, Journal of Power Sources (2021)
- "Direct writing of graphite thin film by laser-assisted chemical vapor deposition”, Carbon (2020)
Fact Sheet xQE3|
THSO - DSl LIBS ZHE 2{0|x HBHEK| (2021)
-CHEE B, 2tetel | (2019)
- -0 E BEHMZ|El 2|F oKX M3 M7 &1t 0|F 0|8%t 2|F O[XFHX| (2021)
- =21 0| X7 +Fet%] 2|F (2017~)
- CHEEY [A[E%] 22]% (2020) -Bi|0|X R S2t=0t 2HHS 0|80 HIZ <4 XtsME A|AH] 3 8 (2021)
o shjeong@gist.ac.kr
S 062-715-2393 - LGTIXtATH/ M A7 | &2 X2 = (2016~2021) - Quantitative analysing method of CIGS film using a laser induced breakdown spectroscopy (012, 2017)
>
E http://laser.gist.ac.kr - Asian LIBS Symposium Chair (2019, 2021) N
>
%] N
= =Ooo M =
< FaATAE - High repetition rate / High power femtosecond laser l{%
(0] iy
o H1
@ ﬁ-_,l ] _+_7|'| - Laser induced breakdown spectroscopy measurement system =
e
§ 2|0|XMO0t0| 22 /LHe 7S A A0l M = 201K 7k RAHE! AXHO) 7%%', 88, 34 Eetxntyd st ze 2 -Nd:YAG / Fiber / CO2 / lasers
g 22Xl oiAlof| CHe O|SHE HIEFQZ 20N E 0|8¢t O|MTEE 7H8 A X, F&2| EHMEZ|E S0t Ui+ d
2 -
7 % 717 S5 31, 20|x B2kx0t 2T 0188 AR 1o 5 24 501 Cit 4 A 9 +Intensified Charge Coupled Detector Spectrometer
Ie) St 2O L k=1 3 L=
g‘ D:i EX-HOHA‘I e °|_ -T'— pfﬂ 7|EE 7H |'|_ 3‘\'2 %EE °|’—T'— %“:f E ﬁjruéloﬂkll_ %E_*_E“OR‘I, L|' - Atomic force/ Near field microscopes
% =2 Nd:YAG 2{|0| A, HA 3! CW IHO[H 2{|0|X], SHA Nd:YAG 2i[0|X, CO2 2i|0|X S22+ Chekst 20|
«Q
= M S E0|XM7ISEH|E ER5tn QOH, Cho| HEX|A 5! AAA| HAINIE Sk QUL
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THEORY Lab.
(Turbulence in Hydro/
Aerodynamics for
Engineering-Oriented
Research & Technology)

sjee@gist.ac.kr
062-715-2773
https://theory.gist.ac.kr

Education

2010 Ph.D. in Mechanical Engineering, Univ. of Texas at Austin, USA

2007 M.S. in Mechanical Engineering, Univ. of Texas at Austin, USA

2004 B.S. in Mechanical Engineering, POSTECH, Korea

Experience

2016 ~ Professor, Department of Mechanical and Robotics Engineering, GIST

2024 ~ 2024 Visiting Professor, Inst. of Aerospace Thermodynamics, U. Stuttgart, Germany
2013 ~2016  Senior Research Engineer, United Technologies Research Center (UTRC), USA
2010 ~ 2013  Postdoctoral Fellow, NASA Ames Research Center, USA

Fact Sheet

Qa=SAL (LHSE | ABH] 2024, SELZES| 2022, HARKZEE| 2021)

i

UTRC Extra Effort Award (2015), Great Job Award (2014)

rf
-4
nx
b
4

RASR2 7|7 23 20ke| Rt RSTUYE HTSh= ofE F00|Ch 2 ST A2 RSHHE 0lsHfstn, 0f
SEHIYCR ST R RS EMolH, ISHOZ RSS Hots L2 Mofgs SER 5t QUL 0]
SEE ?feh o|2 1t X0l 7S 018510 R ZHS JHUHIL RS2 Y| o|S0to] 2aHHel 7S H|
0f 7|HE a5t QUL SEE20k= 14 HIYA|, 3T2l/1Fe, JHAEEI AITIO|T)

Turbulence Modeling and

High-Fidelity Simulation High-Speed AeroThermoDynamics

Gas Turbine Aerodynamics and
Heat Transfer

Multicopter Aerodynamics and
Aeroacoustics

FaE=s
(CHEAR)

-HEEE 7|2t FAS 3 22| /S Hof (HTAE, My, 2026~2031)

Xtg 2a|E| Physical Al H7EH (2H7]8, 2026~2030)
A

3
B2l S2{0|E E /RS 5S4 ol 7 (200 2AH|0|A, 2026~2029)

HEEE Ssld7d (SY7|eTed T4, 2026~2032)

o
k=]
- he Q40| st GlO|E] 7|5t RUYO R ShyZt K5 AT (AT, S4AR-B2H 1, 2024-2027)
|

HEIREE 0|83t RSH|0] 7[EHTA (AT BRL, 2024~2027)

- "Bleeding flow characteristics downstream of isotropic porous square cylinders”, Journal of Fluid Mechanics,

2026

- "Data-Augmented Turbulence Modeling for Separated Compressible Flow around Axisymmetric Bodies”,

Aerospace Science and Technology, 2025

- "High-Fidelity Simulation of Laminar-to-Turbulent Transition in Hypersonic Boundary Layer on a Sharp Cone”,

Physics of Fluids, 2025

- "Eddy-Resolving Simulation Coupled with Stability Analysis for Turbulent Transition in Compressible Boundary

Layer”, Flow, Turbulence and Combustion, 2024

- "Simulation of Supersonic Axisymmetric Base Flow with a Data-Driven Turbulence Model”, Aerospace Science

and Technology, 2024

- "Physical interpretation of neural network-based nonlinear eddy viscosity models", Aerospace Science and

Technology, 2023

- “Numerical study on interactional aerodynamics of a quadcopter in hover with overset mesh in OpenFOAM",

Physics of Fluids, 2023

- "Multi-Fidelity Approach for Transitional Boundary Layer” International Journal of Heat and Fluid Flow, 2023

- “Numerical Investigation on High-Speed Jet Actuation for Transient Control of Flow Separation”, Aerospace

Science and Technology, 2023

- "Effects of Phase Difference between Instability Modes on Boundary Layer Transition”, Journal of Fluid

Mechanics, 2021

Turbulent
Flows

" ,
[ 7x)2 lroheorries 2
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Data-Driven Physics

Simulation and Design
Laboratory

schoil@gist.ac.kr
062-715-2771

https://ddsdol.gist.ac.kr/
ddsdol/

Education ot A3t
2006 Ph. D in Aeronautics and Astronautics, Stanford University ¢acl>l§?—l
1999 M. S. in Aerospace Engineering, Seoul National Universit +8 A7
S p g 9, y (F22HZ=)
1997 B. S.in Aerospace Engineering, Seoul National University
Experience
2025 ~ GIST D2HRFg=E HRME|(GIST Space Technology and Aeronautics Research
Center) MIE{&

2021~ Associate Professor, Department of Mechanical and Robotics Engineering, GIST

L N N QLo
2019 ~2021 Invited Professor, Pusan National University, t=3 X1t 82| D Zatstat g ZEHQJ-IIT';")

=2

2014 ~ 2019  Assistant Professor, Dept. of Aerospace and Ocean Engineering, Virginia Tech
2010~ 2013  Assistant Professor, Dept. of Aerospace Engineering, KAIST
2009 ~ 2010 Research Associate, NASA Ames Research Center
2006 ~ 2009 Research Associate, U.S. Army Aeroflightdynamics Directorate (AFDD)

ra
-1
nz
>
S

2 T2 R Rl HIAA e Kool =SHE Zafet Crafet 3ot Al2-e &7 8l 28 Ao EME A

TOCE OIS I8l 1= CFD/CAE i, HE ngs AL, S=tag 8, Al 7[2H 2|2 2R 8l Hetets

S Chefet AlLhoks WHES 8ol 2 37 A= SET 7|1A Al22el 22| Yilg st nH=:

A 8L 2K Aot S AIAE HEHI2| 2& 2| Hoto|ct. 53| S HS0| SEste 22 S=4H0| A

7|Z oA 5l RERIBO 2= CHR Y| 0212 O|2H IR0l CHel, Zstets S Eald 7|8t Y e 2t 47

Hoi Sl 28 7|HE JNLTICE CHEX M8 20t2E ROl A2 HIAAMe| 2 217t BEE| = 2K 2
A

- EH|O[E 7|8t ot/ Ha3 KoM Ms Sraks 2|0t 50| HR|E S e (St RHE

- 20 St RF ERAIS QB £ U e (ZEarey|2e)

- 258 ARTK| HE A|AH I (Stelof|o{2Am[0|A)

- LNG/LH2 Mgt 23t 2t D2{st StE% LI BOR U 2121t} Of| S (AUXIASMR)

CHOE, MAS 3 He £E|0[ART| 45 i Y YAl M| 7| E(3BYT|eTsHETL)
-ClO|E{SAlat AIZ|H S 0|83t AAIZHCHS 200 WA B ST WE 87[Y AT (BT
-2 KoM of Ch4= =2 nE £|X{3} 7|4 (National Science Foundation)

-8 WEOHAS| &E7| 7HAH o|Z7HE| =& (0|2 EYAR

- SHRIRLEXL 7 |2k THAMOY|LAX| At Bl ook 5 E2 28 A %3 (0]= SeatrecAl)

- Tailless Unmanned Combat Air Vehicle A5 814 3! HIo{H £ M| (0|2 32 H14)

- Lift Fan Aircraft & oA 9l A7 (5h= =28 2kt oA

- Towards Autonomous Operation of UAVs using Data-driven Target Tracking and Dynamic, Distributed Path Planning Methods
(Aerospace, 2024)

- A Point Cloud based Mesh-Independent Convolutional Neural Network Frameworks for Flow Field Prediction on Variable
Geometries (Physics of Fluids, 2025)

- Aerodynamic Flow Analysis using Conditional Convolutional Autoencoder in Various Flow Conditions and Application to CFD-
based Design Optimization (Advances in Aerodynamics, 2025)

- Cfd Analysis and Design of Bypass Dual Throat Nozzle for High-Performance Fluidic Thrust Vectoring (Advances in Engineering
Software, 2025)

- Patent analysis on green hydrogen technology for future promising technologies (International Journal of Hydrogen Energy,
2024)

- Detection of Hydrogen Gas Leak Using Distributed Temperature Sensor in Green Hydrogen System (International Journal of
Hydrogen Energy, 2024)

- Polynomial Chaos Kriging-based Variable-Fidelity Design using Infill-Sampling and Filtering (AIAA Journal, 2020)

- Aerodynamic shape optimization using a time spectral coupled adjoint for nonlinear aeroelastic problems (Aerospace Science
and Technology, 2022)

- Discrete Empirical Interpolation Based Hyper-Reduced Order Model for Steady Hypersonic Flows (AIAA SCITECH, 2022)

- Design by adaptive infill sampling with multi-objective optimization for exploitation and exploration (Probabilistic Engineering
Mechanics, 2022)

- Multiphase-thermal simulation on BOG/BOR estimation due to phase change in cryogenic liquid storage tanks (Applied Thermal
Engineering, 2021)

- Towards the optimal operation of a thermal-recharging float in the ocean (Ocean Engineering, 2017)
- Variable-fidelity aerodynamic analysis of lift fan type aircraft (Aerospace Science and Technology, 2017)

GilolEq 7|t
ATA|S 7|HS
Har

al

ES -

et SX A AH FHl AT AR A4t L
== 5N 28 8 =5 S8 AAH

High-Fidelity Computational
Aerodynamic Simulation

442
a4 T
|

Flow Field Prediction via
Deep Learning-based Surrogate Model

Aerodynamic Shape Optimization
for Performance Enhancement

UAV Autonomous Flight
and Path Planning

GIOJE] AfojiA /it gt

—

<High-Fidelity, Unsteady Multi-
Physics Design and Coupled Adjoint
Sensitivity Analysis>

<Optimal Path for UAM Collision
Avoidance using GMM and LSTM
methods>

2T ofjuAx] /et B VIS

<CFD Analysis of Multiphase Flow
in Cryogenic Hydrogen Storage
Tank>
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Dynamics and
Biomechatronics
Laboratory

pilwonhur@gist.ac.kr
062-715-2408
http://hurgroup.net

Education

2010 Ph.D. in Mechanical Engineering, University of lllinois at Urbana-Champaign, USA
2010 M.S. in Applied Mathematics, University of lllinois at Urbana-Champaign, USA
2006 M.S. in Mechanical Engineering, KAIST

2004 B.S in Mechanical Engineering, Hanyang University

Experience

202012 ~ Associate Professor, Department of Mechanical and Robotics Engineering, GIST

2015 ~2020 Center for Remote Health Technologies and Systems, Texas A&M University,

USA

2014 ~ 2020 Assistant Professor, Mechanical Engineering, Texas A&M University, USA

2010 ~ 2014 Postdoctoral Researcher, University of Wisconsin-Milwaukee

HAE 201

HUR group ultimately seeks to i) understand how the central nervous system controls human

sensorimotor behavior in Bayesian optimal ways, ii) develop and control robots that autonomously

and seamlessly interact with humans for multiple purposes, e.g., assistance, rehabilitation. The

following schematic shows the overall research summary and thrusts.

" Neuromechanics -

Formulate Free Energy Principle

+ Unified principle for perception and action
= Integrate the robot within humans”

hierarchy
Rewiring proprioception

= Combined with sensarimator primﬁrpdes i

Autonomous Control

* Trust metric for Human-Robot Interaction

(HRI)

= Entropy minimization

* Allowing variabiiity (UCM)

= Motar primitives and complexity

= Real-time arror minimizing control
= Enhancing gail symmelry

o /

Dynamics and Contro®

- A It i 3
¥

analysis

* Nonlinear control

= Optimal and robust control

= Impedance control

+ Hierarchicalidistributed control

* Motion/ftrajectory planning

for g

Estimation

Recognize User Intent
Environment State
+ Brain Machine Interface
= Exteroception
+ Intant and state recognition using
maching leaming
= Bayeslan estimation

Mechatronics

= Lightweight
« Mechanically efficient
* Multi-articulated

* Modular

+ Sensory feadback

= User intent aware

("Biomechanical)
Evaluation

* Tast stability, robustness

* Validate trust metric

* Test adaplability of prior

= Validate HRI performance
by Entropy and
blomechanics analysis

o

+ Rehabliitation efficlancy

A gt
AslZ=0| . I . . .
ToS L - Development of Al-based Exoskeleton Robots for the Lower Limb Rehabilitation of Hemiplegic Patients
F8 o
(;I:_ _9_;:_};.“7043_1) - Enhancing Performance of Wearable Lower Limb Assistive Robots using Free Energy Principle

- Development and control of humanoid robots for extreme environments

- Development and control of upper limb rehabilitation robots for hemiplegic patients

- Development of intelligent rehabilitation robots to resolve joint rigidity

- Control of transfemoral prosthetics: robust, optimal, and autonomous control under various uncertainties

- Impedance identification and control of robotic gait for contact-rich environment

- Sensory augmentation for gait and balance rehabilitation
xQ=0 ) o . o ) ) o
T - Piecewise Linear Labeling Method for Speed-Adaptability Enhancement in Human Gait Phase Estimation, I[EEE
(CHEAR) TNSRE, 2023

HPM HS FE
(HUR Group

EYU 71E)

- 0]=: 0|= Top &CH & Harvard Medical School BfAtE A2l Start-up &Y

- Control Framework for Sloped Walking With a Powered Transfemoral Prosthesis, Frontiers in Neurorobotics,

2022

- A phase-shifting based human gait phase estimation for powered transfemoral prostheses, [EEE RA-L, 2021

- Continuous Gait Phase Estimation using LSTM for Robotic Transfemoral Prosthesis Across Walking Speeds,

IEEE TNSRE, 2021

- Physical therapy treatments incorporating equine movement: a pilot study exploring interactions between

children with cerebral palsy and the horse, Journal of NeuroEngineering and Rehabilitation, 2021

- Impedance control of a transfemoral prosthesis, ICRA, 2020

- Free Energy Principle in human postural control system, Scientific Reports, 2019

- Generalized contact constraints of hybrid trajectory optimization for different terrains, IROS, 2019

- Consolidated control framework for a powered transfemoral prosthesis over inclined terrains, ICRA, 2019

- Do walking muscle synergies influence propensity of severe slipping?, Frontiers in Human Neuroscience, 2019
- A portable sensory augmentation device for balance rehabilitation via skin stretch feedback, IEEE TNSRE, 2017

- Unification of locomotion pattern generation and control Lyapunov function-based quadratic programs, ACC,

2016

2L 20 st 2 HESIRA 9 o7 el

1

getI7 QA

Biomechanics
Neuroscience
Motor Control

Control Medical
Optimization Rehabilitation
Geometric View Manufacturing

Operator Military

Dynamics
Robotics
Mechatronics
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