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Table 1 Input and output voltage of CH, sensor, demarcated training samples
B(CH,) X 105 AR @(Co Hy) CHy A& R S th i &/ V a2
50 1 000 3 000 4 500 6 000 7 800
50 16. 537 16. 536 16. 526 16. 485 16. 465 16. 453 0. 084
1 000 16. 501 16. 494 16. 479 16. 449 16. 427 16. 418 0. 083
3700 16. 430 16. 414 16. 384 16. 367 16. 355 16. 343 0. 087
4 500 16. 414 16. 409 16. 409 16. 397 16. 385 16. 356 0. 056
5 500 16. 365 16. 357 16. 345 16. 345 16. 336 16. 313 0. 051
7 000 16. 284 16. 279 16. 259 16. 241 16. 222 16. 201 0. 083
Table 2 Input and output voltage of CH, sensor, demarcated validating samples
. . A ©(C, H)F CHy &R A i i/ V . .
S(CH 0" 0 1520 3 040 4 560 6 080 7 600 THRIIEHH
0 16. 546 16. 538 16. 472 16. 458 16. 431 16. 385 0.161
1520 16. 416 16. 409 16. 381 16. 364 16. 355 16. 317 0. 099
3 040 16. 342 16. 332 16. 320 16. 310 16. 302 16. 275 0. 067
4 560 16. 327 16. 312 16. 287 16. 285 16. 244 16. 239 0. 088
6 080 16. 304 16. 280 16. 266 16. 254 16. 224 16. 226 0.078
7 600 16. 268 16. 264 16. 250 16. 230 16. 196 16. 188 0. 080
Table 3 Fused output voltage of CH, sensor, validating outputs
O(CHy) X 10° Al @(CoH)F CH, &R i i J i /v N
0 1520 3 040 4 560 6 080 7 600
0 16. 546 16. 546 16. 545 16. 545 16. 546 16. 546 0. 001
1520 16. 416 16. 415 16. 415 16. 416 16. 416 16. 415 0. 001
3 040 16. 342 16. 342 16. 342 16. 342 16. 341 16. 344 0. 002
4 560 16. 327 16. 326 16. 327 16. 326 16. 327 16. 325 0. 002
6 080 16. 304 16. 304 16. 304 16. 304 16. 303 16. 304 0. 001
7 600 16. 268 16. 268 16. 268 16. 269 16. 269 16. 270 0. 002
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Support Vector Machine and Optimized Method for Spectral Analysis

LIN Ji-peng” *, LIU Jun-hua'
1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China
2. School of Information Engineering, Chang’an University, Xi’an 710054, China

Abstract According to support vector machine based on the regularization theory, a small scale machine study theory was pro-
posed to solve the problem of multi-gas analysis, which is mainly restricted by the lack of experimental samples. With its well
nonlinear mapping ability, the training error was decided to be zero and global optimal parameters were obtained, hence the
cross-sensitivity of spectrum is preferably eliminated. In multi-component gas analysis, the results show that the cross-sensitivi-
ty decreased to 1/81. A method based on genetic algorithm and cross-validation was proposed to solve the parameters selection of
support vector machine(SVM) , which still lacks theory support. The optimal structure parameters were achieved by genetic ran-
dom search algorithm, the mean square error(MSE)0. 018 of the spectrometer was achieved in 20th generation, and MSE de-
creased by multi-times in the fore generations. This hints that the genetic algorithm SVM is more efficient and has better gener-

alizing ability.
Keywords Support vector machine; Genetic algorithm; Prediction ability; Structure parameter

(Received Jul. 13, 2005; accepted Oct. 20, 2005)





