Journal of System Simulation

Volume 30 | Issue 8 Article 6
1-8-2019

Construction and Utilization of Simulation Meta-model Based on
Influence Diagram Game

Zhong Lin
1. College of Control Engineering, Xijing University, Xi'an 710123, China;;

Mingan Tong
2. Northwestern Polytechnical University, Xi'an 710072, China;

Li Sheng
1. College of Control Engineering, Xijing University, Xi'an 710123, China;;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial

Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss8
https://dc-china-simulation.researchcommons.org/journal/vol30/iss8/6
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages

Construction and Utilization of Simulation Meta-model Based on Influence
Diagram Game

Abstract

Abstract: To overcome the shortcomings of the meta-model, the dynamic influence diagram game is used
as simulation meta-model. A construction process and the utilization for structured dynamic influence
diagram game (DIDG) are presented. The necessary simulation data are gathered for the construction of
a DIDG that presents the changes in simulation state with chance nodes. The decision alternatives and
objectives of the decision problem are included in the DIDG as decision and utility nodes. The adversary’s
action is represented by an explicit decision node in which case an influence diagram game results. The
constructed DIDG is solved to find the optimal both sides’ decision alternatives that maximize the
expected value of the utility function. The DIDG is also used for studying the evolution of the simulation,
conducting what-if analyses, and solving optimal strategies of the game as well as studying the
strategies’ effects on the evolution of simulation. The simulation results show the construction of DIDG
from simulation data and their utilization in the analysis of decision problems are feasible and effective.
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Abstract: To overcome the shortcomings of the meta-model, the dynamic influence diagram game is used
as simulation meta-model. A construction process and the utilization for structured dynamic influence
diagram game (DIDG) are presented. The necessary simulation data are gathered for the construction of
a DIDG that presents the changes in simulation state with chance nodes. The decision alternatives and
objectives of the decision problem are included in the DIDG as decision and utility nodes. The adversary’s
action is represented by an explicit decision node in which case an influence diagram game results. The
constructed DIDG is solved to find the optimal both sides’ decision alternatives that maximize the
expected value of the utility function. The DIDG is also used for studying the evolution of the simulation,
conducting what-if analyses, and solving optimal strategies of the game as well as studying the strategies’
effects on the evolution of simulation. The simulation results show the construction of DIDG from
simulation data and their utilization in the analysis of decision problems are feasible and effective.
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Fig. 2 Influence diagram game for air combat
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