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Review of Simulation-Based Evaluation of Weapons and Ammunition

Damage Effectiveness

XU Hengwei, LU Yonggang®, LU Zhengcao, LI Junrun, FENG Xiaowei, LYU Xiao
(Institute of System Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

ABSTRACT: Driven by the demands for intelligent and precision—based warfare, simulation—based evalua-
tion technologies for weapons and ammunition damage effectiveness have become critical support tools in
operational decision—making and equipment system optimization. This study provided a systematic review
of evaluation methodologies, models, and software, tracing the development trajectory and representative
research achievements in these areas. Particular emphasis was placed on simulation—based evaluation meth-
ods, represented by virtual model-based target vulnerability and explosive warhead evaluation methods. A
comprehensive review of the research progress and existing challenges in warhead lethality, target vulnera-
bility, ammunition—target interaction models, as well as overall damage assessment frameworks was pro-
vided. By comparing the technical characteristics of typical domestic simulation evaluation software, the
key technological bottlenecks were identified in terms of adaptability to diversified combat needs and sys-
tem interoperability. In view of future combat evolution trends, the study proposed key research directions
for the standardization of warhead effect field modeling, refinement of damage effect analysis methods, and
deep incorporation of artificial intelligence into evaluation frameworks, aiming to provide theoretical support
and strategic guidance for future technological breakthroughs and system development.

KEYWORDS: weapons and ammunition; damage effectiveness; evaluation methodology; evaluation

model; evaluation software
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