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Autonomous Vehicles in the Military Field: A Study on
Autonomous Ground Vehicles (AGVs) with Emphasis on Self-
Driving Wheeled Vehicles

Jun-Nan Pan

National Defense University, Army Command and Staff College

Abstract

With the rapid development of Artificial Intelligence (Al) and autonomous driving
technologies, Unmanned Ground Vehicles (UGVs) have become crucial tools in military
operations and logistical support. This paper primarily explores the application of autonomous
driving vehicles, particularly self-driving cars, in modern military fields, including their
potential and challenges in defense operations, military logistics, and battlefield environments.
The study points out that autonomous driving vehicles can enhance battlefield mobility,
strengthen intelligence gathering, reduce personnel risks, and optimize logistics operations,
with significant advantages in the rapidly changing warfare environment due to their
unmanned capabilities.

Through literature analysis, this paper reviews the technological development,
application cases, and strategies of UGVs globally, focusing on the experiences of countries
such as the United States, Russia, and China in UGV combat operations. In particular, the
case studies of the Russia-Ukraine conflict and the US-Irag war highlight the critical role of
autonomous driving vehicles in reconnaissance, fire support, logistics supply, and battlefield
rescue tasks.

However, challenges such as technological maturity, communication security,
autonomous decision-making capabilities, and energy endurance remain significant hurdles.
The paper concludes by emphasizing that with the advancement of Al and automation
technologies, autonomous driving vehicles will become an essential support tool in future
military operations, bringing profound impacts on operational modes and logistics. Future
development should focus on optimizing Al algorithms, enhancing anti-electronic warfare
capabilities, and cross-domain integration to improve their stability and effectiveness on the
modern battlefield.

Key words : Artificial Intelligence (Al), Unmanned Ground Vehicles (UGVSs), Self-Driving
Wheeled Vehicles, Electronic Warfare, Human-Machine Collaborative Combat,
Battlefield Automation.



