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Improved Lanchester Equations for
the Ships’ Operational Effectiveness Evaluation

WANG Wei, MIN Shaorong , XIE Hongsheng, LUO Wei
China Ship Development and Design Center, Wuhan 430064, China

Abstract: The operational effectiveness is a primary factor to be considered during the design process of
shipboard combat systems. The Lanchester equations, which are widely used in evaluating the operational
effectiveness of air—fights and land battles, can not be directly applied to naval battles. To address this is-
sue, this paper modifies the combat simulation model and the combat unit model in Multi-Lanchester
equations, and establishes a set of improved Lanchester equations, which can be employed to assess the
operational effectiveness of shipboard combat systems. To validate the proposed method, a group of typical
configuration schemes for shipboard combat systems are evaluated using both the Multi-Lanchester equa-
tions and the improved Lanchester equations. The experiment results reveal that the improved Lanchester
equations, compared with the conventional ones, can provide more realistic gaming of the naval engage-
ment process, which can be viewed as theoretical references when designing the operational effectiveness
based shipboard combat system.
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