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ABSTRACT

Development Plan for the Army TIGER Combat System Using Flash LiDAR
~Focused on Multipurpose Unmanned Ground Vehicles (MUGV)-

Jang, Dong—Joon

Major in Defence Project Management
Dept. of Defence Force Power

Graduate School of National Defense Science

Hansung University

This study aims to analyze the technical limitations of rotating
scanning LiDAR currently applied to Multipurpose Unmanned Ground
Vehicles (MUGV), a core component of the Army TIGER combat system,
and to propose Flash LiDAR as an alternative while deriving its applicability
and development directions. The security environment on the Korean
Peninsula faces increasing challenges due to North Korea's advancing nuclear
and missile threats, coupled with a declining military—age population resulting
from low birth rates, making it difficult to maintain the traditional
manpower—centric force structure. In response, the Ministry of National
Defense has established Al-based scientific and technological military
advancement and the construction of manned—unmanned teaming (MUM-T)

combat systems as key objectives through the "Defense Innovation 4.0
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Master Plan." The Army TIGER combat system, characterized by intelligence,
mobility, and network—centricity, is being promoted with the goal of

full-scale deployment across all forces by 2040.

This study reviewed the fundamental principles and developmental
trends of LiDAR technology, conducting a comparative analysis of the
structural characteristics between rotating scanning LIDAR and Flash
LiDAR. While rotating scanning LiDAR provides 360—degree omnidirectional
environmental awareness and long—range detection capabilities, its limitations
were identified during military operational tests and pilot unit operations,
including  vulnerability in  durability due to mechanical rotating
components, increased detection risk from continuous laser emission, and
maintenance constraints resulting from high dependence on foreign
suppliers for core components. In contrast, Flash LiDAR utilizes VCSEL arrays
and SPAD-based detectors to achieve microsecond—level high—speed measurement
and enhanced durability without mechanical rotating parts. Furthermore,
its compact and lightweight design enables selective and instantaneous

laser pulse emission, significantly reducing the risk of detection.

The research findings demonstrate that Flash LiDAR exhibits
significant advantages over conventional LIDAR in terms of instantaneous
three—dimensional information acquisition capability, high—speed data
processing architecture, stability in extreme environments, and navigation
assistance performance in GPS—denied environments. Particularly, when
integrated with artificial intelligence—based recognition algorithms, it was
confirmed that Flash LiIDAR can provide effects directly related to the
core missions of the Army TIGER system, including improved target
recognition accuracy, enhanced autonomous navigation safety, and increased
platform survivability. Additionally, it was verified that domestic
companies such as SOS LAB and LG Innotek possess the manufacturing

technology for core components, enabling supply chain stability through localization.

184



This study proposes a three—phase force development roadmap for
Flash LiDAR application: short—term (by 2027), mid—term (2027-2035),
and long—term (2035-2040). The short—term phase involves verification
of field environment suitability through combat experimentation ; the mid—term
phase prioritizes application to reconnaissance and surveillance missions
with transition to mass production systems; and the long—term phase
presents plans for full-scale deployment across all forces and introduction
of next—generation technologies. Furthermore, policy recommendations were
presented, including standardization and interoperability assurance in
compliance with international standards such as NATO STANAG 4586,
designation of core components as strategic defense items, utilization of
competitive R&D systerrs, and establishment of military—industry—academia—research

collaboration frameworks.

This study holds academic and practical significance in that it
simultaneously examines the technical characteristics and mission
application potential of Flash LiDAR, presenting an integrated development
direction encompassing technological, operational, and policy aspects in

connection with the advancement of the Army TIGER system.

However, as Flash LiDAR has not yet been actually deployed in the
Republic of Korea Armed Forces, a substantial portion of this study
relied on literature review. Accordingly, follow—up research is required,
including quantitative performance verification through pilot operations

and cost—effectiveness analysis.

(Keywords] : Flash LiDAR, Rotating Scanning LiDAR, Army TIGER,
Multipurpose Unmanned Ground Vehicle (MUGV)
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