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A simulation research on casualty prediction based on system dynamics and agent-based modeling

PENG Bo, ZHANG Wen-qin, DU Guo-fu, XU Lei"
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China, Beijing 100850, China

[Abstract] Objective To simulate, predict and analyze the total number, spatial and temporal distribution, and
proportion and composition distribution of combat casualties. Methods System dynamics was used to construct an combat
process simulation and casualty prediction model. Agent-based modeling was used to import macro casualty data from the
prediction model, split the casualty data and assign the combat injury information in a specific proportion. Results The
casualty prediction model based on system dynamics could integrate with specific operational mission and analyze the combat
influencing factors, weapon destruction performance, and level of protection in both Red and Blue sides. The casual-effect
loop and the stock-flow model were constructed on combat process. The degree of damage to the target of the two sides in
the battle was transformed to casualty data. We extracted the macro casualty data from the combat casualty prediction model.
Through constructing the corresponding relationship between the destruction degree of operational objectives and war wound
information of all kinds, we assigned and simulated the traumatic condition of each individual casualty and completed the
conversion from casualty to wounded flow. Conclusion Constructed casualty prediction model based on system dynamics
and the casualty generating model based on agent can scientifically calculate the spatial, temporal distribution and proportion and
composition of casualties.
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Fig1 Causal-effect loop diagram of combat process in Red and Blue forces
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Fig2 Flow chart of war wound occurring
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Fig3 Agent swarm diagrammatic sketch (section)
The agent group of a BARAs/a BCRAs/a BDRAs: The group A in Red force’s injured individual caused by ground troops/artillery/
air force of the Blue force; The event of E BARA/E BCRA/E _BDRA: The functions used to convert the casualty stream into the
injured individual; The stock of BA RA/BC_RA/BD_RA: The casualty stream of group A in Red force caused by ground troops/
artillery/air force of the Blue force; The rate variable V. AA/V_CA/V_DA: The rate of the casualties of group A in Red force caused
by ground troops/artillery/air force of the Blue force; The dynamic variable BAtoRA/BCtoRA/BDtoRA/BtoRA: The combat attrition
equation of combat groups in blue force; The dynamic variable Prop RA pe: The proportion of soldier and equipment of group A in

red force
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Fig4 Graphs of total number of combat casualties (A) and combat casualty rate (B) in Red and Blue forces
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Fig5 Histogram of condition of an injury in Red force
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