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Improved ADC model for launch vehicle survivability in typical
combat flow and graded environment

WANG Dong, GAO Qinhe” , HUANG Tong, LIU Zhihao
(College of Missile Engineering, Rocket Force University of Engineering, Xi'an 710025, China)

Abstract; In order to comprehensively evaluate the survivability of launch vehicles in combat, a weapon equipment evaluation space was
established by distinguishing parameters-performance-capability-effectiveness at four levels. In view of the survivability assessment of launch
vehicles, graded five types of natural environment, three levels of threat environment and three kinds of combat flow status, the impact of external
environment was taken as the necessary conditions of effectiveness evaluation, and an evaluation framework of three dimensions of object, content
and level was constructed. The detection probability and damage probability were used to characterize the camouflage ability and anti-damage
protection ability of launch vehicles, and the continuous transfer probability matrix of launch vehicles’ combat status was established. A
comprehensive evaluation model of launch vehicle based on improved availability, dependability, capability model under typical combat flow and
graded environment was proposed. Through simulation analysis, the survivability of various launch vehicles varies significantly in different
environments and combat status, the model can dynamically evaluate the survivability of launch vehicles from multiple dimensions of performance
space, environment space and combat flow space, and put forward optimization and quantitative suggestions for the performance design and
battlefield application of launch vehicles.
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Fig.1 Hierarchical relationship of evaluation indicators
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Fig.2 Parameter space and performance space
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Fig.4 Measure of effectiveness under different mission time
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Tab.2  Ability representation in graded environment
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Fig.6 Typical launch vehicle combat flow
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Tab.3  Survival state and initial availability
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Fig.9 Survivability of three launch vehicles under different

combat status and graded environment
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combat flow and graded environment
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