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Application of Ant Colony Algorithm in Analyzing of Traverse Uniform

Strain Reflective Spectrum of Fiber Bragg Grating
Wu Fei

(College of Electric Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China)
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Abstract When the transverse force was measured by using fiber Bragg grating (FBG), some parameters, hard to
be measured, influenced severely the reflective spectral model of FBG. Therefore, ant colony algorithm was
proposed in analyzing the traverse uniform strain reflective spectral model of FBG. Base on the traverse uniform
strain sense theory of FBG and ants algorithm, the objective function in analyzing traverse uniform strain reflective
spectrum of FBG is established, meanwhile corresponding experimental system is constructed. Aiming at the
parameters combination from the experimental results, traverse loaded reflective spectrum of FBG is reconstructed
using the ant colony algorithm. Experimental data showed that ant colony algorithm used in analyzing of traverse
uniform strain reflective spectrum expression of FBG, had some advantages, such as high accuracy, stability and fast
convergence rate. And some main parameters influenced the reflective spectrum could obtained easily.
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Table 1 Optimization results of parameter group

M NC NA N o i 8 /107" 7 5,/107"
20 5 4 5 0.7 9.8054 0.13 0.58594 0.13
20 1 1 6 0.6 9. 8572 0.11 0.56308 0.12
30 6 5 4 0.5 9.9339 0.06 0.57184 0.06
30 4 4 5 0.6 9.8984 0.10 0.58322 0.09
10 4 3 5 0.6 9. 9002 0.09 0.56841 0.10
10 5 4 6 0.7 9.9416 0. 04 0.57014 0.05
50 5 4 4 0.6 9.9457 0. 05 0.57168 0.06
50 4 3 5 0.7 9.9305 0. 07 0.57112 0.08
60 4 3 5 0.6 9.9424 0. 06 0.58001 0.06
60 3 2 1 0.7 9.8512 0.11 0.56017 0.10

# 2 BRI S

Table 2 Optimization results of the ant colony algorithm

Real transverse Optimization transverse i 1/ (Result Friction
force /N force /N (Experimental data) of optimization) coefficient p
0 0 0.56176 0.54091 —

5 5.2542 0.57086 0.58614 0. 32005
10 9. 9305 0.57081 0.57112 0.34123
15 15. 2104 0.57076 0.57006 0. 33254
20 19. 2584 0.55947 0.55651 0.31002
25 24.4352 0.57192 0.59673 0. 35021
30 30. 2564 0.56138 0.55020 0.31082
35 35.0244 0.56025 0.56489 0. 32001
40 39.8521 0.55897 0.56007 0.31582
45 45,2361 0.56381 0.59015 0.35214
50 49. 2561 0.57121 0.58208 0. 34025
55 56.0243 0.57018 0.57008 0. 33221
60 60. 2584 0.57003 0.57933 0. 33568
65 64.8527 0.55895 0.56094 0.31025
70 70. 6531 0.56034 0. 55907 0. 32586
75 75.2528 0.56986 0.57864 0.33569
80 81.2105 0.57136 0.58647 0.34012
85 84.7524 0.56325 0.55863 0. 32887
90 90. 1253 0.56677 0.58618 0. 35003
95 95.0256 0.56993 0.56912 0.32618

100 100. 3358 0.56367 0.57137 0. 33564
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