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Research Interests

Principle

- Al-augmented design optimization for mobility systems
- Modeling and simulation of multi-physics problems
Application 1. Mobility routing

- Determination of the shortest path and optimal vehicle routes with given waypoints

- Determination of the energy-efficient path of an electric vehicle

Application 2. Traffic operation

- Traffic signal optimization based on Queue Growth Equalization (QGE)

- Flow management under various traffic conditions

Professional Experience

Assistant Professor

- Dept. of Smart Mobility Engineering (2025.09 — Current)
Postdoctoral Researcher

- PRISM-AI Center, KAIST (2025.08 — 2025.08)

- Institute of Mechanical Technology (2023.09 — 2025.07)

Education

PuKyong National University

KAIST

Korea Advanced Institute of Science and Technology
Ph.D., Cho Chun Shik Graduate School of Mobility

- Thesis: Loop-wise Route Representation-based Route Optimization

- Advisor: Prof. In Gwun Jang

M.S., Cho Chun Shik Graduate School of Green Transportation

- Thesis: Enhanced Queue Growth Equalization for Real-world Applications

+ Advisor: Prof. In Gwun Jang

Sung Kyun Kwan University

Daejeon, Korea
Aug 2023

Feb 2016

Suwon, Korea

B.S., Architecture Engineering & Mechanical Engineering (double major) Feb 2014

Journal papers

International
<Published>

G. Kim, H. Jin, M. Kim, K. Jang, and I. G. Jang, “Loop-Wise Route Representation and lts Optimization Formulation
for Symmetric Traveling Salesman Problems,” IEEE Trans. Intell. Transp. Syst. (IF 8.4, Q1), no. 2, pp. 9490-9500,

2023, doi: 10.1109/TITS.2023.3271313.



G. Kim, S. Kim, and I. G. Jang, “Loopwise Route Representation-Based Topology Optimization for the Shortest Path
Problems,” IEEE Access (IF 3.6, Q2), vol. 10, no. December, pp. 128835-128846, 2022, doi:
10.1109/ACCESS.2022.3227388.

G. Kim, C. Kim, S. Park, J. Kim, and |. G. Jang, “Linear Programming of the Loopwise Route Representation for the

Shortest Path Problems by Introducing the Reference Link Flow,” IEEE Access (IF 3.6, Q2), vol. 13, no. February, pp.
38856-38864, 2025, doi: 10.1109/ACCESS.2025.3546320.

<Submitted>

G. Kim, J. Kim, and |. G. Jang, “Connectivity-guaranteed Deep Learning for Finding a Near-optimal Path with Random
O-D pairs,” Expert Systems with Applications.
C. Kim, G. Kim, and |. G. Jang, “Linearized Loopwise Route Representation for Solving Symmetric Traveling

Salesman Problems without the Origin-Destination Matrix”, IEEE Transactions on Intelligent Transportation Systems.

Domestic

<Published>
A™E, MY, ZolH, A2, M7kt Z2 EXNE A= o 2= Al Z2 HHHo MAx2 HEQA
M st Asts| =28 A, M 48 H H 11 Z, 2024.

Conference

International

G. Kim, |. G. Jang, " Loopwise Route Representation-based Topology Optimization for Vehicle Routing Problems",
WCSMO-16, 2025.

J. Kim, G. Kim, C. Kim, |. G. Jang, "Deep Learning-based Topology Optimization for Shortest Path Problems",
WCSMO-16, 2025.

S. Park, G. Kim, |. G. Jang, "Post-processing of the loop-wise route representation-based topology optimization for
shortest path problems", WCSMO-16, 2025.

G. Kim, |. G. Jang, "Loopwise Route Representation-based Topology Optimization for Vehicle Routing Problem",
ACSMO, 2024.

J. Kim, G. Kim, |. G. Jang, "Deep Learning-based Topology Optimization for Shortest Path Problems", ACSMO, 2024.
S. Kim, G. Kim, |. G. Jang, " Topology Optimization for Vehicle Routing Problems," WCSMO-15, 2023.

S. Kim*, K. Jang, and I. G. Jang, "Study on the Quantitative Effects of New Bridge Construction on Traffic Conditions,"
2nd IEEE APWCE, 2016.

K. Jang, S. Kim*, and |. G. Jang, "Case Study of Queue Growth Equalization for Urban Traffic Signal Optimization,"
23rd ITS World Congress, 2016.

S. Kim*, K. Jang, |. G. Jang, "Traffic Signal Optimization for Oversaturated Traffic Networks and Its Application,"
ISTS&IWTDCS, 2016.

S. Kim*, K. Jang, and I. G. Jang, "Case Study of Queue Growth Equalization for Urban Traffic Signal Optimization,"
ACSMO, 2016.

S. Kim*, J. Byun, K. Jang, and I. G. Jang, "Case Study of Queue Growth Equalization for Urban Traffic Signal
Optimization," WCSMO-11, 2015.
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Patents

Patent (International)
. I. G. Jang, G. Kim, C. Kim, J. Kim, "LEAST COST PATH SELECTION SYSTEM AND METHOD", US Patent,

Application Number: 19/080,596, 2025.

I. G. Jang, G. Kim, J. Kim, K. Jang, “SYSTEM AND METHOD FOR COMPUTING OPTIMAL PATH BASED ON LOOP
VARIABLES WITH POST-PROCESSING APPLIED”, US Patent, Application Number: 18/775,172, 2024.

I. G. Jang, G. Kim, S. Kim, K. Jang, “Loop-wise route representation method for vehicle routing problem and the
corresponding optimization formulation”, PCT Patent, Application Number: PCT/KR2023/000080, 2023.

I. G. Jang, G. Kim, S. Kim, K. Jang, “Loop-wise route representation method for vehicle routing problem and the
corresponding optimization formulation”, US Patent, Application Number: 18/150267, 2023.

I. G. Jang, G. Kim, S. Kim, K. Jang, “Loop-wise route representation method for vehicle routing problem and the

corresponding optimization formulation”, EP Patent, Application Number: 23150607.2, 2023.

Patent (Domestic)
I. G. Jang, G. Kim, S. Kim, K. Jang, "Loop-wise route representation method for vehicle routing problem and the

corresponding optimization formulation", KR Patent, Patent Number: 10-2767125, 2025.

I. G. Jang, G. Kim, C. Kim, J. Kim, " LEAST COST PATH SELECTION SYSTEM AND METHOD", KR Patent,
Application Number: 10-2024-0144119, 2024.

I. G. Jang, G. Kim, S. Kim, "Loop variable-based optimal route calculation system considering transfer", KR Patent,
Application Number: 10-2023-0178257, 2023.

I. G. Jang, G. Kim, J. Kim, K. Jang, "Optimal path calculation system and method based on loop variables with post
processing applied”, KR Patent, Application Number: 10-2023-0157983, 2023.

Award
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Young Scientist Award, Asian Congress of Structural and Multidisciplinary Optimization, 2024.

Best Paper Award, The Korean Society of Mechanical Engineers, 2025.
Outstanding Ph.D Award, Korean Society for Design Optimization, 2024.
Best Paper Award, The Korea Institute of Intelligent Transport Systems, 2024.
Best Paper Award, The Korea Institute of Intelligent Transport Systems, 2023.

Projects
RHEFY Lvaa+ 7|8t SABHBE] AHA 7|E p 2023.04.01. ~ 2025.08.31.
ML B HF(CFIJeju)S 9Ioh W& HIIR 7|8 UNER HS HA 75 2022.04.01. ~ 2023.12.31.
7= N
2312 C Olx| 7|H CA|DE 20 SHA7|E gt 2020.04.01. ~ 2023.12.31.
olmal MAl 7|H X} F=8 M7| RF=AF g A 2019.08.01. ~ 2022.07.31.
A Z(ultra-connected) AOLE EAIE 93t 40 123 AMnE ¢t oA 2018.05.01. ~ 2018.10.31.
vax E4 QIEEtE g8t HEI Mz ¥ ¢12F Y % g5 AF 20154117, ~ 2018.12.16.
CADE YEYT FHSE Et XStH nES Qs 2015.01.01. ~ 2017.03.31.
Military service
Korean Army, Honorable Discharge 2009.09.22. ~ 2011.07.18.



