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Air traffic management system performance evaluation based on
linguistic decision map with multi-subnets

MA Yuefei'” | CHEN Feng®, YAO Di*, WU Xiaoyue'
(1. College of Systems Engineering, National University of Defense Technology, Changsha 410073, China;
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Abstract; For evaluating the performance of air traffic management system, a model based on linguistic decision map with multi-subnets was
proposed as well as the indexes. The influences among indexes were analyzed by using a multi-subnets strategy, and the initial judgment matrices
and influence connective matrices were built by multiple experts using linguistic scales. The proposed approach can achieve global priorities of
indexes and evaluation results of alternatives. Finally, the case study illustrates that, in comparison with the independent situation, results of the
model can represent priorities of indexes more objectively and comprehensively, and can present the gap among the alternatives more obviously.
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Fig. 1  Fuzzy cognitive map
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Fig.2 Multiple sub-nets analysis strategy
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Fig.3 Structure of the model
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Tab.3  Index values of A,B and C
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Tab.5 Evaluation results of A,B and C
LA S E c E-1 A-S S-S C-D
A H 0.243 0.372 0.210 0.178 0.208 0.165 0.258 0.191
B 0.364 0.331 0.335 0.369 0.444 0.388 0.367 0. 404
C 0.393 0.297 0.455 0.453 0.348 0.447 0.375 0. 405
x6 FAEEFMXRH AB.CZEZEFRITMHE
Tab.6 Evaluation results of A,B and C without influence relations
LB S E c E-1 A-S S-S C-D
A 0.259 0.358 0.226 0.177 0.210 0.165 0.256 0.191
B 0.357 0.326 0.362 0.365 0.449 0.388 0. 368 0.404
C 0.384 0.316 0.412 0.458 0.341 0.447 0.376 0. 405
5 IO SO T 5 RUBE Bl Bl e SR 40 7 Y DU ] F) 52 i
=A

(L, 5 A 155 o 0 LA DB 1% i) R, 501 58 491
UE T HRERISKR AR ik A 2, X T A B LC = [H
SRR BB 200, A g5 R R B, A LT AS
2 EATUIR K AR B )5 T 15 O, AR R A% 5 B o
T TR A TR A G S P br B EE B
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