
Accepted Manuscript

Early warning modeling and analysis based on a deep radial basis function neural 
network integrating an analytic hierarchy process: A case study for food safety

Zhiqiang Geng, Dirui Shang, Yongming Han, Yanhua Zhong

PII: S0956-7135(18)30488-2

DOI: 10.1016/j.foodcont.2018.09.027

Reference: JFCO 6327

To appear in: Food Control

Received Date: 11 May 2018

Accepted Date: 24 September 2018

Please cite this article as: Zhiqiang Geng, Dirui Shang, Yongming Han, Yanhua Zhong, Early 
warning modeling and analysis based on a deep radial basis function neural network integrating an 
analytic hierarchy process: A case study for food safety,  (2018), doi: 10.1016/j.Food Control
foodcont.2018.09.027

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

1 Early warning modeling and analysis based on a deep radial basis function neural 

2 network integrating an analytic hierarchy process: A case study for food safety

3 Zhiqiang Geng a, b, Dirui Shang a, b, Yongming Han a, b, , Yanhua Zhongc

4 a College of Information Science & Technology, Beijing University of Chemical 

5 Technology, Beijing 100029, China;   

6 b Engineering Research Center of Intelligent PSE, Ministry of Education in China, 

7 Beijing 100029, China

8 cJiangmen Polytechnic, Jiangmen, Guangdong, China

9 Abstract: Food safety is vital to the national economy and livelihood of people. 

10 Therefore, effective food safety warnings are helpful to the healthy and sustainable 

11 development of society. Focused on the early warning modeling for a certain scale of 

12 complex food safety inspection data, this paper proposes a novel early warning 

13 modeling method based on the deep radial basis function (DRBF) neural network that 

14 integrates an analytic hierarchy process (AHP). First, the AHP based on the entropy 

15 weight is used to obtain the risk fusion results of the inspection data as the expected 

16 output of the DRBF. Then, the DRBF model based on the autoencoder is used to 

17 build the early warning model, implementing feature learning to acquire the high-

18 level representation of the food inspection data. Finally, the category data of sterilized 

19 milk from the food safety inspection data of a province in China is taken as a case 

20 study. Comparing the experimental results of the radial basis function (RBF) neural 
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