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5. end for

6. for eache € E;doT, = T, U 8(e)
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Tab.3 The construction method of II type decoupling network
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Tab.4 The precipitation algorithm of simple causal chain
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Tab.5 The recessive state of simple causal chain
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Fig.1 A local certain weapon system model with 16 com-
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Tab.6 The mapping of events and their transition sets

€. o(e) e, 5(e)
€ 1 e, 57
e, 2,3.,4 es 33
ey 23 e 36
e, 13,16 e, 32
e 19 e 35
e 15 e 31
e, 18 e, 27
eg 14 e, 41
e, 17 e, 42
e 11 €y 43
e 20 e, 44
e, 55 €5 38
e 56 [ 34
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Tab.7 Events and their ODDT values
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Fig.2 1 type decoupling network
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Fig.3 Type 1 decoupling network
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Tab.8 The mapping relationship between decoupled
events and their transition sets
e 5(e) e 5(e)
e, 1 e, 57
e, 2,3,4 e 33
e, 13,16 e, 32
e 19 e 35
e 14 e, 41
e, 17 e, 42
e 11 e, 43
e, 20 [ 44
€ 55 €5 38
€3 56 €26 34
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Tab.9 Event triggered matrix element values

t a(te 1 t) t a(te 1 -t)
t 0.908 5 [ 0.993 1
1, 0.489 1 L, 1
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Ly 0.993 1
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A Hierar Chical Decoupling Method of FDES Complex Causality Chain Based on ODDT

ZHU Chunfeng', LIU Qi®, LI Dongkun®, XU Wei’

(1. Zhengzhou Campus of Army Artillery and Air Defense Academy, Zhengzhou 450001, China; 2. School of Software
Technology, Zhengzhou University, Zhengzhou 450000, China; 3.Beijing West Station Equipment and Information Technology
Division, China Railway Beijing Co.Ltd, beijing 100000, China)

Abstract; In order to solve the state explosion problem caused by the coupling of fuzzy causality and inaccu-
rate information in complex system structure, in this paper a hierarchical decoupling method based on ODDT
for FDES composite causal chain was proposed. The method was based on Petri nets model (TC-PPN) for de-
coupling the causal chain under the time constraints. Then based on the merged state information and timing
information, the conception and measurement method of Observable Degree in Dimensionality of Time
(ODDT) of complex systems in FDES were further proposed by constructing the time constrained graph of ob-
servation information. Finally, based on the time information of the global state, the degree of observability was
calculated and a hierarchical decoupling method based on ODDT was proposed.

Key words: FDES; uncertainty; time constraint; causal chain decoupling




