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ABSTRACT

A Study on the Design and Operational
Application of Modular Deception Systems for
the Modern Battlefield Environment

Focusing on the Application of 3D Printing
Technologies

JOUNG YONGCHAN

Major in Defence Project Management
Dept. of Defence Force Power
Graduate School of National Defense Science

Hansung University

Advances in multi—sensor surveillance and target identification
have significantly reduced the effectiveness of traditional deception
systems, which typically rely on single—signal emissions and
inflexible, monolithic structures. This study presents a comprehensive
design and operational framework for a Modular Deception System
(MDS) optimized  for contemporary  battlefield environments
characterized by rapid situational changes and multispectral detection
technologies. After analyzing the inherent limitations of legacy decoy

systems—such as fixed -configurations, low adaptability, and high
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maintenance burdens—this research introduces a modular architecture

capable of overcoming these constraints.

Integrating additive manufacturing technologies, the study
develops a hierarchical module structure composed of physical body
modules, multispectral signature modules (radar, infrared, acoustic),
and electronic control modules. This architecture enables rapid
on—site fabrication, mission—tailored module combinations, selective
replacement of damaged components, and dynamic deception effects.
The study also demonstrates methods for achieving multispectral
signature deception, including RCS management, composite infrared
emission profiles, and acoustic pattern replication, while proposing an
operational concept that utilizes real—time reconnaissance assets such
as UAVs to adjust deception effects based on evolving tactical

conditions.

The findings indicate that the proposed MDS significantly
enhances deployability, operational flexibility, maintainability, and cost
efficiency compared with conventional decoy systems. Furthermore,
the modular and adaptive nature of the system aligns with the
principles of Defense Innovation 4.0, offering practical implications for
military deception technologies, K—MOSA—oriented modular design
standards, and field—deployable additive—manufacturing—based

logistics support.

[Keywords] Modular Deception System, Multispectral Signature
Deception, Additive Manufacturing for Field Deployment, Modular

Architecture  Design, Multi—Sensor  Counter—Deception, Korean
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Modular Open Systems Approach (K—MOSA), Military Deception

Concepts, Defense Innovation 4.0
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