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60 45 T CL :
15 , 225 75 Yi(x)= - 13 839 2+ 0. 185x,+ 7 539 8x,+
1, 2,3 4,5 U2 12 333 5x3— 3 637 5x4— 5. 029 5x5— 11 283 9«5
TCL
225 6 Yi(x)= - 48 052 9- 5. 878 6x 1+ 7. 255 3x,+
, , DPS 20 523 5x3— 3 831 Oxs— 6 177 7x5— 13 790 3x,
Ys(x)=— 17 944 8+ 0. 435 1x;1+ & 690 4w, +
u2 : 17 467 Ox3— 10 081 9x4— 4 717 3x5— 4 422 6x¢
Yi(x)=-28 452 6+ 2 898 6x1— 3 427 4x,— 225 ,
2 040 9x5— 11 484x4+ 7 079 5xs+ 22 951 8x¢ , 2
Yo(x)= - 107. 182 5+ 2 250 4x,- 20 220 5x ,— 100%, 100%, 95. 56%, 100% 95 56%,
48 367 6x3+ 28 95x4+ 8 960 lxs+ 5 501 5x6 98 22%,
Table 2 Resubstitution rate using stepwise discriminant analysis
U2 TCL 1%
U2 45 0 0 0 45 100
0 45 0 0 45 100
TCL 0 43 2 45 95 56
0 45 0 45 100
0 0 43 45 95 56
, “3 T CL ; 46
75 75 6 60 49 “p ,
5 s 3 ; 15 61 70
75 , 15 “r , “5 s
u2 ; 16 30 “« 75 4 ,
X ; 31 45 34 95 67%
Table 3 Predicting rate of unknown test samples using stepwise discriminant analysis
U2 TCL 1%
U2 15 0 0 0 0 15 100
0 15 0 0 0 15 100
TCL 0 14 0 1 15 93 33
0 1 14 0 15 93 33
0 2 0 13 15 86 67
s 6 98 55%
3 225 6 ,
R 75
94 67%,

400~ 1 000 nm -



6 1299

[ 17 LI Hongbo( ). Equ pment for Geophys cal Prospect ng( ), 2006, 16(4): 292.

[ 2] SUN Yong-ta( ). Auto Appl cat on( ), 2006, (12): 31.

[ 3] ZHANG H a—shan( ). Road Traff ¢ Managemen ( ), 2006, (6): 56.

[ 4] GUO Y-mng( ). Petroleum Products Applcat on Research( ), 2005, 23(6): 29.

[ 5] BlancoM, V llarroyal. Trends n Analyt cal Chem stry, 2002, 21(4): 240.

[ 6] YAN Yarlu, ZHAO Longl an, HAN Dong ha , et al( s s , ). The Foundat on of Near Infrared Spectroscopy Its
Analys s and Appl cat on( ). Be jng: ChnaL ght Industry Press( : ), 2005. 108.

[ 7] Cen Hayan, He Yong, Huang M n. Journal of Agr cultural and Food Chem stry, 2006, 54(20): 7437.

[ 8] HE Yong, FENG Shu-juan, LI X ae-1, et al( R R , ). Spectroscopy and Spectral Analys s( ),

2006, 26(11): 2021.

[ 91 Fasso A, Cozzolno D. Industr al Crops and Products, 2004, 20: 21.

[ 10] SHAO Yong-n, HE Yong, PAN Jazh, et al( s s , ). Spectroscopy and Spectral Analys s( ),
2007, 27(9): 1739.

[11] Cen Hayan, He Yong, Huang M n. Europen Food Research and T echnology, 2007, 225(56): 699.

[12] HUANG M n, HE Yong, CEN Ha-yan, et al( s s , ). Spectroscopy and Spectral Analys s( ),
2007, 27(5): 916.

[13] Shao Yongn, He Yong, Wang Yanyan. Europen Food Research and Technology, 2007, 224(5): 591.

[14] He Yong, L X ae-l, Deng Xun-fe. Journal of Food Eng neer ng, 2007, 79(4): 1238.

[15] REN Guang-we, WANG Feng-long, GAO Han-je, et al( s s s ). Plant Protecton( ), 2004, 30(4):
57.

Discrimination of Varieties of Brake Fluid Using Visual-Near Infrared
Spectra

JIANG Lwlu', TAN L-hong', QIU Zhengjun’, LU J ang-feng’, HE Yong™
1. Zhej ang T echnology Inst tute of Economy, Hangzhou 310018, Ch na
2. College of B osystems Eng neer ng and Food Sc ence, Zhejang Un versty, Hangzhou 310029, Ch na

Abstract A new method was developed to fast d scr m nate brands of brake flu d by means of v sual near nfrared spectroscopy.
Fve d fferent brands of brake flu d were analyzed us ng a handheld near nfrared spectrograph, manufactured by ASD Company,
and 60 sam ples were gotten from each brand of brake flu d. The samples data were pretreated us ng average smooth ng and
standard normal var able method, and then analyzed us ng pr nc pal component analys s (PCA). A 2-d mens onal plot was drawn
based on thef rst and the second pr nc pal components, and the plot ndcated that the cluster ng character st c of d fferent brake
flud s dstnct. The forego ng 6 prnc pal components were taken as nput var able, and the band of brake flu d as output var a
ble to buld the d scr m nate model by stepw se d scr m nant analys s method. Two hundred twenty f ve samples selected random-
ly were used to create the model, and the rest 75 samples to verfy the model. T he result showed that the d st ngu sh ng rate was
94 67%, nd cat ng that the method proposed n th s paper has good performance n class f cat on and d scr m nat on. It prov des

a new way to fast d scrm nate d fferent brands of brake flu d.
Keywords Brake flu d; Spectral analys s; Pr nc pal component analys s; Stepw se d scrm nant analys s; Brand d scr m nat on
(Rece ved Sep. 16, 2007; accepted Dec. 26, 2007)
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