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Abstract In view of the Fiber Bragg Grating (FBG) sensor network monitoring the static loading on the aircraft
wing box test piece, self-repairability of the FBG structural health monitoring system based on multi— agent
technology is studied. When partial sensors signal can’t be acquired in certain agent, firstly, the support vector
regression algorithm is used to predict the external loading damage position with the acquired sensor signals in
each agent, and then the cooperative agent is used to cooperate each agent predicting result, so as to
compensate the invalid sensor signals, thus the final predicting results are obtained for the structural health
monitoring system. The research results indicate that the average predicting accuracy of the external loading
position by the multi— agent technique is higher than that of any one agent, the invalid sensor signals can be
compensated to some extent by the multi—agent technology.
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Fig.1 (a) Multi-agent experimental setup; (b) arrangement of FBG sensor network
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Fig.4 Model classification of the SVM in structural health monitoring system
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Table 1 Model training error of the SVM

Model number Modell Model2 Model3 Modeld Model5 Model6 Model7 Model8

Mean square error /mm”® 107.02 50.17 358.96 113.65 88.35 62.95 365.67 102.14
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Table 2 Weighting coefficient of the two agents in different predicting conditions

Combination types Agentl,Agent2 normal Agentl failure, Agent2 normal
Predictiong X Predictiong Y Predictiong X Predictiong Y
Predicting types
position position position position
Agent name Agentl Agent2 Agentl Agent2 Agentl Agent2 Agentl Agent2
Weight 0.452 0.548 0.556 0.444 0.198 0.802 0.356 0.644
Combination types Agentl normal, Agent2 failure Agentl, Agent2 failure
Predictiong X Predictiong Y Predictiong X Predictiong Y
Predicting types . . . .
position position position position
Agent name Agentl Agent2 Agentl Agent2 Agentl Agent2 Agentl Agent2
Weight 0.774 0.226 0.671 0.329 0.505 0.495 0.473 0.527
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Table 3 Predicting distance error of the two agents independent and cooperation

Mean
Predicting serials 1 2 3 4 5 6 7 8
value
Sinal Agentl normal 264 113 145 3.0 68 199 95 144 13.2
mgle .
E ¢ Agentl failure 293 154 101 1.3 589 244 108  20.6 21.3
é agent A 9 1
= gent2 norma 121 112 173 146 176 123 152 149 14.4
o result A 9 fai
=5 gent2 failure 379 202 163 269 239 65 230 341 23.6
£ Agents Agentl,Agent2 normal 55 95 1569 84 75 146 98 147 10.7
= cooper Agentl failure, Agent2 normal g3 107 156 9.2 186 138 109 149 12.5
& ative Agentl normal, Agent2 failure 978 77 149 94 22 162 123 171 135
result Agentl, Agent2 failure 319 7.6 132 154 308 141 17.1 244 19.3
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