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Research on the method of target selecting policy based on
the Markov decision process

LEI Ting'* ZHU Cheng' , ZHANG Weiming
(1. Science and Technology on Information Systems Engineering Laboratory, National University of Defense Technology, Changsha 410073, China;
2. Institute of Military Operation Research, Academy of the Military Science, Beijing 100091, China)

Abstract; Target selecting is an important aspect of military operational planning. The Markov Decision Process( MDP) method was used to
solve the multi-phase target selecting problem which has complex relations among targets. Firstly, the and-or tree was used to describe the relations
among the layers of the target system of system(TSoS) , and a Discrete Time Markov Decision Process( DTMDP) method was proposed for modeling
target selecting whose objective was to neutralize the TSoS. Secondly, an LRTDP algorithm based heuristic was proposed to give the estimate value
of the current state of the TSoS, which was calculated by considering the potential resource consumption and failure probability of the evolution
process from the current state to the lapse state of the TSoS, and the heuristic can effectively exclude the intermediate states which cannot be
transferred to the lapse state, in order to reduce the huge search space of the model because of the complex relations among targets. Finally, a case
was proposed to validate the method. The results show that the method is intuitive and practical, and can facilitate the target selecting decision
making when there are complex relations among the targets.
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Fig.1  The relationships among the states of TSoS
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Tab.1 Parameter of the target unit striking action

HAx etz PRI A P B
D 0.8 6 4
M2 0.9 7 5
F 0.75 6 4
c2 0.6 6 6
K 0.85 5 5
G2 0.7 5 5
B 0.8 6 4
T 0.75 6 5
R 0.9 6 4
P 0.8 5 4
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Fig.3  Structure of the TSoS
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Tab.2 Result of different conditions
Fe A Ja & PRRIEAE  TRRYEB RIEER DilRRE FILEFE] ()
1 (0.333,0.333,0.334) " 52.7534 4.9371 0.30054 182600 94
2 (0.333,0.333,0.334) H 54.2762 4.90976 0.24416 109790 44
3 (0.2,0.6,0.2) H 54.4854 4.94935 0.35034 154130 75
4 (0.4,0.4,0.2) A 53.9304 4.90493 0.30855 119137 53
5 (0.5,0.3,0.2) A 53.834 4.92442 0.31335 103229 42
6 (0.2,0.4,0.4) H 54.3292 4.9164 0.22891 121138 52
7 (0.3,0.3,0.4) ) 54.0309 4.97826 0.32397 108033 45
8 (0.4,0.2,0.4) ) 53.9457 4.94509 0.25647 82807 29
9 (0.6,0.2,0.2) A 54.4326 4.9525 0.30684 80039 29
10 (0.4,0.2,0.4) H 53.9457  4.94509  0.25647 82807 29
11 (0.2,0.2,0.6) ) 53.7674 4. 86648 0.19939 77126 28
12 (0.4,0.4,0.2) ¥ 53.9304 4.90493 0.30855 119137 53
13 (0.3,0.4,0.3) e 54.1027 4.88994 0.28864 121659 54
14 (0.2,0.4,0.4) e 54.3292 4.9164 0.22891 121138 52
15 (0.2,0.6,0.2) # 54.4854  4.94935  0.35034, 154130 75
16 (0.2,0.4,0.4) H 54.3292 4.9164 0.22891 121138 52
17 (0.2,0.2,0.6) G 53.7674  4.86648  0.19939 77126 28
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