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■ Current state of the Lab. (in 2025 Spring Semester)

  Postdoctoral Fellows : 0      PhD Students: 0       Master’s Student: 0 
■ Research Areas

[Vehicular Communications]

By linking network elements such as vehicles, pedestrians, roadside units, and base stations, vehicular 

communications enable various applications related to safety, traffic efficiency, and infotainment. Due to the highly 

dynamic nature of these networks, vehicular communications pose significant challenges. Nevertheless, they are 

considered essential for achieving Level 5 autonomous driving. In this research topic, we develop new modeling 

approaches to analyze vehicular networks and use various models to identify and uncover hidden challenges in 

vehicular communications. Applications include safety communications, data harvesting, positioning and localization, 

and multi-hop communications. 

[Satellite Communications]

Providing global-scale connectivity, satellite communications are regarded as one of the most promising areas of 

wireless communication. We model satellite networks using stochastic geometry to address practical challenges 

arising from orbital dynamics, such as ground interference, resource sharing, and data sensing and harvesting 

capabilities. In this research topic, we evaluate the feasibility and potential of this emerging communication 

paradigm by identifying unique challenges resulting from the joint dynamics of satellites, ground infrastructure, and 

Earth's rotation. Application include nonterrestrial and terrestrial joint communications, satellite data harvesting, 

global periodic system through satellites, assessing long-term data communication performance.  

[Point Processes, Stochastic Geometry, and Dynamical Systems]

Point processes have been widely used to model wireless networks, especially cellular and ad hoc networks. With 

the increasing importance of mobility, more advanced stochastic geometry models have been employed to describe 

cell boundaries, communication coverage, and mutual interference through geometric constructs. By extending and 

integrating stochastic geometry models for wireless networks, we aim to advance analytical understanding of 

complex networks, particularly those involving moving entities. Our goal is not only to leverage existing 

mathematical models and frameworks but also to establish entirely new ones tailored to the representation of 

wireless networks and communication links.

■ Recommended courses

Linear algebra, Probability and stochastic processes, Information 

theory, Wireless communications, Optimization, Algorithms, and 

Machine learning

■ Career after graduation

Global researchers, Top-industry innovators,

■ Introduction to other activities besides 

research 

Please visit our website. KR-FR student 

exchange program. 

■ Introduction to the Lab.

Our laboratory focuses on modeling, designing, and optimizing communication technologies for next-generation 

wireless networks. We develop new modeling frameworks for vehicular and satellite communications, and invent 

novel technologies and explore diverse applications in these domains. Our primary interest lies in system modeling 

and design, aiming to optimize current and future networks by advancing wireless communications through 

mathematical approaches. We are committed to fully supporting students in conducting excellent research. 

■ Recent research achievements ('21~'25)

10+ Top-tier Journal papers.


