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Early-warning Model for Agricultural Products Quality and Safety of
Cold Chain Logistics Based on AHPSO-SVM

YANG Wei, OU Ya-nan, YUE Ting, YANG Tian, LI Qin
(Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to monitor the agricultural products always under such conditions as low temperature and
appropriate humidity in real time to achieve the timely feedback and early warning of the information on the agricultural
product quality. With respect to the problem of quality and safety of agricultural products during the cold-chain logistics,
first, the factors that affected the quality and safety were analyzed, and the retroactive and monitoring information on the
supply chain was integrated to construct the early-warning indicator system for the quality and safety of the agricultural
products. Then, an adaptive hybrid particle swarm optimization (AHPSO) algorithm combined with the crossover and
mutation operator was designed to optimize support vector machine (SVM) parameters so that the AHPSO-SVM ear-
ly-warning model of agricultural products' quality and safety during cold-chain logistics was built. With the early-warning
indicator system of apples as an example, after the model training and prediction, the predicted output curve and the ex-
pected output curve could be better fitted, and the error value was small. Compared with the traditional BP neural network
and SVM, in solving practical problems by the proposed method, the prediction accuracy is higher and the quality and
safety early-warning accuracy during the cold-chain logistics of agricultural products can be effectively improved.

KEY WORDS: cold-chain logistics; agricultural product; quality and safety; early-warning; adaptive hybrid particle
swarm algorithm; support vector machine
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Tab.1 The early-warning indicators for quality and safety
of agricultural products' cold-chain logistics
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Tab.2 Index normalization results

B At b

1 2 3 4 5 6 7 8
1 0.9692 0.751 0.8519 0.2256 0.9642 0.9122 0.2271 0.356
2 0.4520 0.3163 0.8035 0.9710 0.8919 0.9500 0.3655 0.457
3 0.5480 0.8234 0.591 0.9399 0.8949 0.9730 0.9500 0.943
4 0.2610 0.2314 0.9978 0.5615 0.9803 0.9061 0.1746 0.675
5 1 0.1677 0.7658 0.9010 0.9012 0.9348 0.6892 0.960
6 0.4818 0.6171 0.2548 0.9335 0.9449 0.9684 0.1737 1
7 0.7501 0.0560 0.4535 0.8618 0.5093 0.9851 0.1367 0.837
8 0.571 0.7393 0.9757 0.7869 0.9372 1 0 0.756
9 0.4532 0 0.8813 0.7515 0.9812 0.9354 0.9568 0.971
10 0.9972 0.8832 0.9280 0 0.8992 0.9641 0.9779 0.953
11 0.5157 0.6881 0.5471 0.0592 0.9298 0.9453 0.7850 0.871
12 0.9839 0.7584 0.6961 0.5077 0.9786 0.9295 0.6269 0.896
13 0.8920 0.0862 0.9233 0.4307 0.9307 0.9309 0.112 0.883
14 0.7015 0.8994 0.5862 0.6872 0.9328 0.9557 0.0105 0.916
15 0.5863 0.1326 0.5259 0.2943 0.9578 0.9906 0.9402 0.670
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Fig.1 Flow chart of optimization algorithm
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Tab.3 Alarm prediction results for test sets

o - ‘AHPSO-SVM
A B

1 0.4178 0.4180 e
2 0.6952 0.6953 JoE
3 0.7371 0.7373 JoE
4 0.7821 0.7821 JoE
5 0.4246 0.4242 e
6 0.5926 0.5926 JoE
7 0.5272 0.5270 JoE
8 0.7327 0.7325 JoE
9 0.6403 0.6402 JoE
10 0.5423 0.5427 JoE
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Tab.4 Fitting errors of three algorithms for test sets

Bk ¥Rz e sE ZE0°
BPHI £ (] 2% 1.7068x10~* 0.966420

SVM 4.2430x10°° 0.998625
AHPSO-SVM 6.5123x10° 0.999824
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Tab.5 Raw data of apple cold-chain logistics indicators

AR IR TR 646 928 Rk &
A Jn T i1 Ty SRR R25% i P iz st FE
EERR/%  IRHE]/ /T /% BAE % BAE % B % HER /%
1 15 16 48 90 79 85 121 89
2 42 12 4.8 93 92 75 86 76
3 27 25 6.1 88 81 41 130 90
4 55 5 53 9 80 83 82 96
5 36 23 4.9 86 95 86 108 87
6 48 4 3.4 90 91 96 86 98
7 23 19 5.3 95 36 91 75 84
8 30 13 5.2 77 92 75 97 95
9 39 22 33 90 86 88 95 93
10 29 6 4.4 84 94 89 88 89
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