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Block diagram of detection device system
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Fig.2 Sensor response curve of corrupt fish meal
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Table 1 Corresponding relation of sensor serial and each feature number

HHE B # Feature parameter

FFE(E 4 5 Feature number

15 #8495 Sensor number
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Table 2 Comparison of classification accuracy of each normalization method
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Fig.3 Factor loadings distribution diagram
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Table 3 Relationship between the removed distance

and the number of original feature variables

S0 5% 1 B SRR R = A E
Removed distance Number of original feature variables
<20.004 6 5
<20.006 5 8
<20.008 4 19
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<0.012 2 28
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rates and removed different original feature numbers
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Table 4 Cumulative absolute value of correlation coefficients for each sensor

R AIE B 4 5 Bl FHAE{E % 5 HE FEAE{E % 5 e FEAEAE % 5 HfH
Feature number Value Feature number Value Feature number Value Feature number Value
I3 37.433 1 M, 36.878 5 As 36.287 7 Vi 35.536 4
Is 37.402 7 M; 36.851 3 As 35.623 4 Vv, 36.398 3
Is 37.364 4 M 36.814 8 Ag 35.469 3 Vs 35.353 5
Iy 37.478 5 My 35.185 9 Ao 36.211 3 Vs 34.399 9
Lo 37.267 5 Mg 36.653 7 Ry 36.240 9 Vs 34.147 4
W, 34.429 8 M, 36.982 0 R, 33.093 0 \'% 34.934 7
W; 37.493 6 Ay 35.988 1 Ry 35.792 4 Vs 36.155 6
W 37.111 5 A, 31.105 7 R; 35.876 0 Vio 36.633 6
W, 37.484 8 As 36.433 5 Rs 36.965 6
M, 35.738 0 Ay 34.894 9 Ry 37.427 8
M; 36.364 7 As 35.223 5 Rio 36.730 3
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Table 5 Relation of each sensor serial and feature number in optimized sensor array
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Sample type combination
1.M12; 2.M13; 3.Ml4; 4.M15; 5.M16; 6.M23; 7.M24; 8.M25;
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Fig.6 Value of M-distance between
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Table 6 Misclassification results of MLP neural network
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A2 W53 28K BRI EHL B oy a5 R NREE S BRI B i aE R
Sample type Correct classified Misclassified Misclassified Correct classified Misclassified Misclassified
numbers numbers results numbers numbers results
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5 128 Fifth kind 21 0 / 8 1 P42 Fourth kind
557524 Sixth kind 19 0 / 11 0 /
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Detecting fishmeal quality based on multi-feature

optimization fusion of sensor array

LI Pei’ TAN Hequn'? ZHANG Weijian® HUANGFU Jixuan' NIU Zhiyou'*

1.College of Engineering s Huazhong Agricultural University ,Wuhan 430070,China ;
2.Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River ,
Ministry of Agriculture and Rural Affairs sWuhan 430070,China

Abstract In order to improve the identification ability of the fish meal quality detection device, the
response characteristic information (10X 6) of the fish meal sample is extracted to form the original fea-
ture matrix,and the multi-feature data fusion optimization of the sensor array is carried out by taking the
identification accuracy of the multi-layer perceptron neural network as the evaluation index. Firstly,
through different normalization processing, the best normalization processing method is obtained. Sec-
ondly,1 770 characteristic distances are calculated by factor load analysis results,and 1 770 distances are
sorted according to the order from small to large. According to the Euclidean distance between the eigen-
values and the origin, 19 eigenvalues with smaller Euclidean distance are eliminated to obtain the highest
discriminant accuracy. The original eigenvalues optimized by load analysis are correlated and sorted ac-
cording to the absolute sum and size of correlation coefficients. When 8 eigenvalues are removed when
the absolute sum of correlation coefficients is greater than 37.2,the recognition accuracy is 98.3% ,and
the feature subset is more compact. The results showed that the characterization characteristics of the
sensor signals changed obviously before and after feature optimization. 33 eigenvalues were used to char-
acterize the sensor characteristic signals of fish meal samples. At the same time, the reliability of MLP
neural network identification results is explained by Mahalanobis distance, which further explains the ra-
tionality of feature optimization method.

Keywords fish meal; olfactory sensor; sensor array; multilayer perceptron neural network; nonde-

structive testing; normalization; load analysis
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