28 , 10 Vol 28 No 10, pp2278 2281
2008 10 Spectroscopy and Spectral Analysis October, 2008
pl, 2 NARE > 3 T2 > 4 1
B OB EEM, KXE, & OB, NER, RK4
1 s 710049
2 s 710051
3 s 710038
4 . 710049
, 60 s 6 000
SM O s SVM
2 2
; 60 SVM , ,
98 8%,
: TH744 4 A DOI: 10. 3964/ j issn 1000-0593(2008) 16 2278 04
[4]
(artificial neural network, ANN)
(5 d
[-3]
, s (support vec
, , tor machine, SVM) [
R , SVM s
B 1% 2
100 , 7 1007 > ,
R 60 s 6 000
s SMO s
K P
: 2007 10- 18, : 2008 0F26
(60772016)
, 1967 s email: bar peng410@ sohu com



2279

10
[ 14, 15]
1 , )
9 S’ l?
[1o, 1] G m, m< I,
) G
(1)
(2
11 , 1 l >
) (3)
) (4
[12 13]
(5 , (4)
s SVM
12 s
SVM
SVM 14 SVM
SVM >
s SVM
C € SVM SVM
EETES s SVM
(xla X2, e xl) l 5 Yi= (9’1, Y2,
oy Ym)  m , yi= , SVM
(0, 1, 0,0 0) He ,
, SVM ’ , [18. 19]
, SVM >
1
SVM
BAIRA UK WL S
SHEANE || ez
X BOSH | . : ;
{ e : SVM
 RRE
FMRA KK S c
sk || SYMBR ) | g -
WA RFRD =1 G G,
Fig 1 The training and test flow chart (1 G
of SVM calibration mode S,
G., D.
13 (2) Di> D

K (U) B Sy



2280 28

G. ; )
(b) G. )
2
(3) D <D, Table 1 Experimental results of big and
(a) , S, small SVM calibration models
SVM G. 0 0% 0 042
, 0 0 032 Q 021
(b) 0 031 Q 018
(4) . C 0 026 Q 021
a 017 Q 013
D
(5 6 SVM KKT

Table 2 Experimental results of online pattern recognition

120 119 118
’ 270 268 267
500 497 495

2 , SVM

min{ 119/ 120,268/270,497/ 500} = 99. 1%

2 min{ 118/ 120, 267/270, 495/ 500} = 98. 8%
; - - SVM
(1 ; (2)
; (3) ; (4
’ 3
60 SVM ,
. 60 SVM
60 ,
Bruker TENSOR 27 (1 i
s 4 000~ 400 cm™ ',
12 nm, 1866 , 6 000 (2)
, 6000
, 60 60
(Mean i ,
AE) , 1 , KKT
1 SVM , KKT
SVM

[ 1} BlancoM, Villarroya I, Trends in Analytical Chemistry, 2002, 21(4): 240.



10 2281

[ 2] WANG Harshui, WANG Dong mei, XI Shtquan( s s ). Analysis and Testing T echnology and Instruments(
), 2002, 8(3): 136.

[ 31 LIAN Cherrzhou, LU z: an, XU Xu chang( s s ). Environmental Monitoring in China( ), 2004, 20
(2): 17.

[ 4] LU Warzhen, YUAN Hong fu, XU Guang tong, et al( ) s s ). Modern Near Infrared Spectroscopic Analysis
T echniques( ). Beijing: China Petrochemical Press( : ), 2000.

[ 5] SUN Xiwyun, LTI Yan, WANG Jurr de( s s ). Spectroscopy and Spectral Analysis( ), 2003, 23
(4): 739.

[ 6] JIHaryan, YAN Yar lu( s ). Journal of Instrumental Analysis( ), 1999, 18(3): 12.

[ 71 Vapnik V N. The Nature of Statistical Learning. New York: Springer, 1995.

[ 8] Vapnik V N. Statistical Learning Theory. New York: John Wiley & Sons Inc, 1998.

[ 9] CHANG Chikl chung, LIN Chilrjen. http: // www. csie. ntu. edu. tw/ ~ ¢jlin/ papers/ libs vm. pdf.

[10] DU Pet jun, FANG Tao, TANG Hong, et al( s s , ). Acta Photonica Sinica( ), 2005, 34(2): 293.

[ 11] PANG Shrping, ZHENG Xiacling, HE Ying, et al( s s , ). Advances in Marine Science( ), 2007,
25(1): 91.

[12] BAI Peng, XIE Werr jun, LIU Jurr hua( R R ). Opto Electronic Engineering( ), 2006, 33(8): 37.

[13] LIN Jrpeng, LIU Jur hua( s ). Acta Photonica Sinica( ), 2006, 35(3): 408.

[14] SUN Su qin, TANG Jurr ming, YU AN Zi min, et al( R R , ). Spectroscopy and Spectral Analy sis(

), 2003, 23(2): 258.

[15] NIE Lei, LUO Guoan, CAO Jin, et al( s s , ). Acta Pharmaceutica Sinica( ), 2004, 39(2): 136.

[16] YING Wei, WANG Zheng ou, AN Jirrlong( s s ). Computer Engineering( ), 2006, 32(16): 74.

[17] PENG Birmrbin, JIN Xiang yu, XU Xiao-gang, et al( s s s ). Com puter Science( ), 2003, 30(3): 75.

[18] ZENG Wemrhua, MA Jian( R ). Journal of Xiamen U niversity( Natural Science) ( . ), 2002, 41
(6): 687.

[ 19] XIAO Rong, WANG Jrcheng, SUN Zhengxing, et al( s s , ). Journal of NanJing U niversity( Natural S ciences)
( . ), 2002, 38(2): 152.

Method of Infrared Spectrum Omr Line Pattern Recognition of Mixed Gas
Distribution Based on SVM

BAT Peng! 2, JI Juamzao’, ZHANG Fa qi’, LI Yan?, LIU Jur hua', ZHU Chang chun'

1. School of Electronic and Information Engineering, X{ an Jiaotong University, Xi an 710049, China
2. Science Institute, Air Force Engineering University, X7 an 710051, China

3. Engineering Institute, Air Force Engineering University, Xi an 710038, China

4. School of Electrical Engineering, X7 an Jiaotong University, X{ an 710049, China

Abstract In order to solve the difficulties that the spectrum training data samples of the massive mixed gas cannot be actually
obtained, the analysis precision is low and it is not real time online analysis in the analysis of mixed gas component concentra
tion, the support vector machine, a new information processing method, was used in the mixed gas infrared spectrum analysis,
and the concept of mixed gas distribution pattern was proposed in the present paper. Based on the thought that the mixed gas
distribution pattern recognition is carried out first, and then the analysis work of mixed gas component concentration is done,
sixty kinds of mixed gas distribution pattern were determined after investigation and study, and 6 000 mixed gas spectrum data
samples were used for model training and testing. Sequential minimal optimization algorithm was applied to realize the decrement
and the increase of online learning, and finally the model of infrared spectrum online pattern recognition of mixed gas distribution
based on SVM was established. T he model structure is composed of 2 levels, pattern recognition level and result output level
The pattern recognition level completes the task of mixed gas distribution pattern recognition; while the result output level is
composed of 60 SVM calibration models, and it completes the task of mixed gas concentration analysis. Experimental results
show that the correct recognition rate of mixture gas distribution pattern is not lower than 98 8%, and that the method can be
used for online recognition of mixed gas distribution pattern under the conditions of small samples of a mixed gas, and can add

new mixed gas online, and it has the practical application value.
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