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Research on quality and safety early warning of
fresh agricultural products based on SVM algorithm
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(1 School of Modern Posts, Xi'an University of Posts and Telecommunications, Xi'an 710061, China;

2 Technology Research and Development Center of Postal Industry, Xi’an 710061, China)

[ Abstract] In order to effectively warn the quality emergencies of fresh agricultural products, the quality and safety management of

fresh agricultural products could be strengthened to the greatest extent, and the cold chain benefits of agricultural products could be

improved. From the perspective of supply chain, this paper establishes the quality and safety early warning index system of fresh

agricultural products, constructs the early warning model based on support vector machine algorithm, and optimizes the parameters

of support vector machine by using LIBSVM toolbox under Matlab software. Thereafter, an example is given to verify the feasibility

and effectiveness of the quality and safety early warning model of fresh agricultural products for agricultural product quality early

warning.
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Tab. 1  Quality and safety early warning index system of fresh

agricultural products

— AR A Y AR bR HE LA AGE
AFERE 0.084 PRAF S 0.667 0.056
I T4 0.333 0.028
WHEHEZE  0.164 izt S 0.750 0.123
fiTaEs 0.250 0.041
Y ER 0485 PR % 0.570 0.276
B 0.430 0.209
WS 0267 BRI AR 0.670 0.179
VL5 deikay 0.330 0.088
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% Ff W i ML ( Support Vector Machine,
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Tab. 2 Raw data of all links of apple cold chain logistics

A HER 25 NS L/ RARIHSN WA o R
RS gy T WEE/ WY/ 1% & RSN AR5k
JAA/ A R % % % Wi/ % R/ %  GWE/ % EWHFE/ %
1 5 54 3.5 88 8 88 91 94
2 23 40 5.1 86 5 76 88 79
3 12 37 4.8 96 7 97 90 90
4 15 43 5.3 94 3 88 94 78
5 13 51 5.2 96 6 76 87 90
6 14 48 6.1 89 8 131 78 97
7 21 50 4.4 77 7 76 86 78
8 8 54 3.5 94 5 88 88 86
9 15 34 5.3 88 3 97 87 87
10 22 56 5.3 96 3 88 90 88
=3 MELLELER
Tab. 3 Standarization results
Eizta
A

1 2 3 4 5 6 7 8

1 0 0.909 1 0 0.578 9 1.000 0 0.218 2 0.8125 0.842 1

2 1.000 0 0.272 7 0.615 4 0.473 7 0.400 0 0 0.625 0 0.052 6

3 0.388 9 0.136 4 0.500 0 1.000 0 0.800 0 0.381 8 0.750 0 0.631 6
4 0.555 6 0.409 1 0.692 3 0.894 7 0 0.218 2 1.000 0 0

5 0.444 4 0.772 7 0.653 8 1.000 0 0.600 0 0 0.562 5 0.631 6

6 0.500 0 0.636 4 1.000 0 0.631 6 1.000 0 1.000 0 0 1.000 0
7 0.888 9 0.727 3 0.346 2 0 0.800 0 0 0.500 0 0

8 0.166 7 0.909 1 0 0.894 7 0.400 0 0.218 2 0.625 0 0.4211

9 0.555 6 0 0.692 3 0.578 9 0 0.381 8 0.562 5 0.473 7

10 0.944 4 1.000 0 0.692 3 1.000 0 0 0.218 2 0.750 0 0.526 3
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Tab. 4 Optimal parameters Bestc and Bestg of each link obtained

by K-CV method

K-CV 3%k

[AE
Bestc Bestg
HPRER 8 0.031 3
W2 8 0.031 3
LYRRFNSN 16 0.031 3
WA 32 0.031 3
SRR 8 0.031 3
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Fig. 1 Regression prediction results of production factors
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Fig. 2 Regression prediction results of environmental factors
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Fig. 3 Regression prediction results of logistics information
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Fig. 4 Regression prediction results of supervision process
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Fig. 5 Overall regression prediction results
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Tab. 5 Classification of alarm level

WmiEE  0~02  0.2~03 0.3~04 0.4~0.5 0.5~1.0
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Tab. 6 Alarm results

WWRA  ATRE  OREEE PR MR
: 0.625 8 0.727 5 0.605 9 0.764 7

) 0.635 6 0.345 4 0.929 2 0.6317
PR s K PR

3 0.363 3 0.672 8 0.688 0 0.576 0

‘ s o o s
4 0.460 9 0.432 2 0.559 2 0.599 8
s e s Fs
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