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Optimizing the Military Transportation Paths
Based on Fuzzy Multi-Objective Decision Theory
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Abstract This paper studies the problem of optimal path about military transportation.
The set of decision is built by “ overlapping penalty” algorithm of path. Considering the
factors of time, risk and indemnificatory cost, the optimal algorithm of path is designed
based on fuzzy multi-objective theory. Finally, an experimental calculation is presented.
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Tab.1 Time of passing through roads

2 4 s-1 s-2 1-2 1-3 1-4 2-4 3-4 3-t 4-t

1 /h 2 3 1 2 2 1 1 3 2

Fig.1 Traffic network
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Tab.2 Effects caused by each factor

Ry R2 Rs Ra Rs Re

0 0 0 1 1 2
(0,3,5) (1,2,4) (3,6,10) (3,6,8) (2,5,10) (2,4,10)
(2,3,6) (3,5,8) (2,3,6) (2,4,10) (3,5,9) (3,5,10)
(3,4,8) (1,3,4) (0,1,4) (0,0,2) (0,0,2) (0,1,0)
(0,0,2) (0,0,4) (0,0,0) (0,0,0) (0,0,0) (0,0,0)
(2,4,5) (1,1,4) (2,5,9) (2,4,8) (0,1,2) (0,0,2)
(2,4,10) (4,6,12) (3,4,8) (2,5,10) (1,3,3) (1,3,5)
(1,2,5) (0,3,3) (0,1,3) (1,1,2) (4,5,10) (3,5,10)
(0,0,0) (0,0,2) (0,0,0) (0,0,0) (0,1,5) (1,2,3)

3
3

Tab.3 Membership degree of each factor

Ry Rz Rs Ry Rs Re
1 1 1 0.0 0.0 0.0
0 0 0 0.667 0.667 0.0
0 0 0 0.333 0.333 0.889
0 0 0 0.0 0.0 0.111
0.14 0.2 0.58 0.56 0.45 0.42
0.35 0.53 0.35 0.42 0.54 0.55
0.5 0.23 0.07 0.02 0.01 0.03
0.01 0.04 0.00 0.00 0.00 0.00
0.355 0.16 0.455 0.4 0.07 0.03
0.43 0.66 0.46 0.47 0.225 0.255
0.215 0.165 0.085 0.13 0.59 0.53
0.00 0.015 0.00 0.00 0.115 0.185
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3 |l = 05 03 0.15 0.05
Qk = P x Uk Ckzlek
P= 05 03 0.2 4 5

4

Tab.4 Matrix of fuzzy

Ry R Rs R4 Rs Re
0.613 0.592 0.765 0.248 0.149 0.132
0.191 0.291 0.197 0.553 0.540 0.216
0.193 0.102 0.038 0.199 0.288 0.560
0.003 0.015 0.000 0.000 0.023 0.092

5

Tab.5 Evaluation results

Ry R> Rs R4 Rs Res
0.393 0.399 0.447 0.320 0.281 0.215
R>~R>R>R~R>R,
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