$10% 553 W Hh DA Vol. 10 No.3
2017 4% 6 H Chinese Optics Jun. 2017

XEHFS 2095-1531(2017)03-0363-07
UL LT 5h e R 2 BE 5 H £ E I REFR 1R

W BT R, T
(ehrBAF AAEHARRE AL, ILHE # 330013)

TR LSS BS —Fh, & W ORI Z , Z BESE T B 23R PR D8 , SRTAE 58 7 546 5 2238 b
AL HE B BT ELAGIT S o ST LA GTE R A S — Pl B AN R 52 I 7 LA W) £ B G il b B B A R0 s o A SCR I 4L
AR AL G e/ N IS I AU T LRSI A B RS B LR LUK T R A PR R PR IE B (R
BT A /I 3 [ U TR /N 3 STARF [ St L ) K 0 B it JBE A9 43 A 80 R[] s, L 2658 17 A [ 3 Ak 3 753k 0 00 A 72
REJTHRE o SEEES SRR, e/ —afe SCap i) SEMLOR T 3 18043 (B VA i e/ > — 3 [l IS A6 Y, JEXT 2 Be S vl 85 B DR B L 2
M S B R e, AR R ERA3A)J2: 0. 995 8 .0.995 7 F10. 995 35 Fi il 247 77 MR 152 2% 43 5124 0. 000 68 0. 011 3 F1 0. 571
4, K% B RN RGE; LB FE R LA S

hE S #5:0657.33; TE626.9  XEERIRFG:A  doi:10.3788/C0.20171003. 0363

Detection of key performance indicators of ethanol
diesel by the infrared spectroscopy method

OUYANG Ai-guo” , TANG Tian-yi, WANG Hai-yang, LIU Yan-de
(Institute of Optics-Mechanics-Electronics Technology and Application( OMETA) ,
East China Jiaotong University ,Nanchang 330013, China)

* Corresponding author , E-mail ; ouyangaiguol968711@ 163. com

Abstract; Ethanol diesel is one of the alternatives for the diesel, which is used more and more widely. Many
indicators reflect the quality of diesel ethanol fuel. It is not only expensive but also time consuming to detect
these indicators with traditional method. Near infrared spectroscopy method is an inexpensive, fast and real
time online test for the quality of ethanol diesel oil. In this paper, the density, viscosity and the quality of the
ethanol content of diesel are detected, and the analysis effect on the quality of ethanol diesel are compared by
linear and non-linear calibration technology, including principal component regression, partial least squares
regression and least squares support vector machines( LSSVM) , and the effects of different pretreatment meth-
ods on the prediction model capabilities are also compared. Experimental results show that LSSVM is better
than the principal component regression and partial least squares regression model, with the optimal modeling
effect on the density of ethanol-diesel, viscosity, alcohol content. The correlation coefficients are 0.995 8,

0.995 7 and 0. 995 3, and the root mean square error of prediction are 0. 000 68, 0.011 3 and 0. 571 4, re-
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Tab.1 Ethanol diesel with 32 kinds of concentration( % ,v/v)

FE W% JFS WEY% FR RE% FE WIE%
1 0.6 9 5.6 17 10.6 25 15.6
2 1.2 10 6.2 18 11.2 26 16.2
3 1.8 11 6.8 19 11.8 27 16.8
4 2.4 12 7.4 20 12.4 28 17.4
5 3.0 13 8.0 21 13.0 29 18.0
6 3.6 14 8.6 22 13.6 30 18.6
7 4.2 15 9.2 23 14.2 31 19.2
8 5.0 16 10.0 24 15.0 32 20.0
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Fig. 1 Near infrared spectra of ethanol diesel

2.5 SRiETALIE

AL FEIYFE Unscrambler ( verion. 10. 1; CAMO
AS, Trondheim, Norway ) fb ¢ 1 4 0 A k44 vh
A, T80 R AN, EA TEASE AL A Ny 2 i, T AL
R AR ISR FEAT AL B . A SO Y Tl sk
A LA 5 Fr: (1) SG ; Savitzky-Golay ; (2 ) MSC-
SG :Mean Scattering correction followed by Savitzky-
Golay; (3) SNV-SG : Standard Normal Variate scaling
plus Savitzky-Golay; (4 ) SGDI1-SG: First-order
Savitzky-Golay Derivative followed by Savitzky-Go-
lay; (5)SGD2-SG: Second-order Savitzky-Golay De-
rivative followed by Savitzky-Golay
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Tab.2 Prediction results of principal component regression( PCR) approach for ethanol diesel

properties including : density, viscosity, ethanol content

LS 5 AL BT % FEisr PC R RMSEP
/(g - em ™) MSC-SG 16 0.909 4 0.001 7
REBE/ (mPa - s) MSC-SG 16 0.902 4 0.038 6

ZE i (AR (%) MSC-SG 14 0.883 0 1.968 7
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Tab.3 Prediction results of partial least squares(PLS) regression approach for ethanol diesel

properties including : density, viscosity, ethanol content

RSP M AL B i FHE T4 R’ RMSEP
BRE/ (g o em ) SG 8 0.9553 0.001 5
KB/ (mPa - s) SG 8 0.9515 0.027 2

R (L) (%) SG 8 0.951 0 1.273 7

18 2 B T — R L TR DR R LA — LR 7]
A /N ISR I AR GE R SVM i T B Rk,
SElIR T I AR UL Tl A D R A
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Tab.4 Prediction results of least squares support vector machine (LSSVM) regression approach for

ethanol diesel properties including : density, viscosity, ethanol content

Z S e Wb H i [ gamma, sig2 ] R RMSEP
WRE/ (g em ) SGD1-SG 131 969,2 047 0.995 8 0.000 68
Ki)E/(mPa - 5) SNV-SG 111 607,5 690 0.995 7 0.011 3

LSRR (%) SG 28 707,5 963 0.995 3 0.571 4
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Fig.3  Predicted results of optimized LSSVM model
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