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GA-LSSVM based near infrared spectroscopy detection of
apple sugar content

LIU Yan-de,ZHOU Yan-rui

(School of Mechatronics Engineering s East China Jiaotong University s Nanchang, Jiangxi 330013, China)

Abstract: [Objective] The objective of the present research was to optimize the detection of sugar con-
tent in apples for improving the detection precision and robustness using near infrared spectroscopy,com-
bined with genetic algorithms and least squares support vector machine (GA-LSSVM). [Method]) In the
process of establishing GA-LSSVM model, GA method was used to select the optimal parameters of LLSS-
VM automatically. [Result] Compared with partial least squares(PLS) model, GA-PLS model and LSSVM
model, GA-LSSVM model was more accurate than others. The correlation of predictive model (R,) was
0. 94,and the root mean square error of prediction(RMSEP) was 0. 32 °Brix. [Conclusion] It was feasible
to improve the precision of near infrared spectroscopy detection of apple sugar content by the combination
GA and LSSVM.
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Fig. 1 Schematic diagram of NIRs acquisition device

1.3 ERBEEHRAEEMNIE

RSP LR B 37 OGS AE S S B 2R
LR TRINE 3 A E o Y = O o 7 S A WIS E R S S
PETE o 2~ 3 T MU R T T B0 S S
(PR-101 Cat. No3442, ATGO, Japan) [ 3T ¢ ¥ 5
T P e, X S SRR R AT I B SRR
ARIE L E 13 AN [l Ar e A W B S 35 (B AR A A v

Y BRI FEE TS KRGS R 5T
FARME M ARIE A E AR R 3 DA E BB IC
VB R IZRE il 2R 2 G305 00 7 AR 2 2 s oE AR 09 132
B OBSERFETEIREE N 15 C UHXHRE R 602
() PREE T i 24 ho BEHCAT 75 RS E AR SE
PG 25 AFESOAE N S UESE
1.2 HEEERKERE

LA IE R E IR R B K 1 K 2 Fis,
FE i 37 O 0 B R B SR 3B M VE A W) 1)
QE65000 S5 A, S6 3% Bk 1 47 A 4k % FH Ot
A B B A : SpectraSuite (Ocean Optics
INC. , USA) . SR 4 S5 00CA] ) I 4 38 6 IR
(12 V,100 W) . 431 2 28 % FR A B 75 B I FE i 1 7
] 3SR B AE 4 OGRS AL R A7 R
m SR B S TREAT . KRR R RICE: 1 A&
3 mm, B2 50 mm {Y B PR B ORI R .0
iﬁ 1 /\E 24 10 mm B BIE AL . 38 5 50 R A S Y
i LB . 7ELer BRI SRR
un*lﬂ'ﬁﬁﬂ&fﬁ§$ri‘(74‘UVaE £ 5 mm, & f#
200~2 000 nm, Ocean Optics INC. , USA), iR
R SERNZS . G FR 53 B (8] % & R 100
ms, I ERE N 15, FIHEBE N 1, 705 R E
SERAETAREN E L 3 DAFRBRIC AL G RS
SRSV S4B AR A iR i (8 6T .

. Apple
FePE~

|

|

!
Lightsource [ i p

|
E ; ~

o
O

I
P l N
. I \ ~
KR I s
: | Rubber pad
Fruit holder I

B2 SRS SRR Al 1 R AL 12
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Table 1 The statistics of sugar content for calibration and prediction sets
§ N, HEEE /( “Brix) Sugar content A5 BB %
HE S A B Ml - £ T
. . FRAE fe/MA A b 22 Coefficient of
Sample set Quantity o
Max Min Mean Standard deviation variation
R4
75 15.8 10. 27 12. 89 1. 06 8. 26
Calibration set
Lioane:S
25 14.6 11.13 12. 83 0.92 7.21

Prediction set
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transmittance wavelength(500—1 050 nm)
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Table 2 Results of GA-LLSSVM model for each parameters optimization

5 IE 4 HIE £ 105 iR IR 4 B R4 1 )5 iR
RIS ¢ , 2 AH G F B %2 / (°Brix) AH G R AL 1% 22/ (Brix)
Optimization time Correlation of Root mean square Correlation of Root mean square error

calibration model  error of calibration prediction model of prediction

1 1451.599 5 40 921.717 9 0.97 0. 26 0. 94 0.32

2 1037.494 1 58 625.336 8 0.97 0.27 0.93 0. 34

3 1443.611 1 78 389.623 0 0.97 0.25 0.93 0. 34

4 1786.991 9 57 572.401 5 0.98 0.24 0.93 0.33

) 1557.482 8 62 853.063 7 0.97 0.24 0.93 0. 35
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LSSVM 0.98 0.59 0.91 0. 39
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