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Design and Implementation of Packing Machine Fault Diagnosis System
Based on Human Machine Integrated Approach

ZHANG Mingyan', SONG Zhen’, FANG Shijie’
(1. Henan Zhongyan Gold Leal Production and Manufacturing Center. Zhengzhou 450000, China;
2. Hangzhou First State IoT Technology, Hangzhou 311199, China)

Abstract; With the advent of Industry 4. 0 and the Internet of Things era, the methods of equipment maintenance based on expe-
rience and manuals can no longer meet the requirements of complex equipment maintenance. However, the systems of traditional e-
quipment diagnosis often only focus on collecting data from physical sensors, lacking the experience of introducing the human factors,
and it is difficult to have self-learning capabilities. Taking ZB45 tobacco packaging machine as an example, a new man-machine inte-
grated fault diagnosis system with self-learning ability is proposed. The system uses Bayesian network to realize the automatic reason-
ing from the sensor data. Through the natural language processing module to interact with the user, learn the user's maintenance ex-
perience, and it is used to improve the diagnosis effect. A label selection method based on convex optimization is proposed, and the
suitable labels are recommended according to the observed phenomena to quickly determine the most probable faults, and to quickly

find the fault source corresponding to the alarm number. The measured data on the producing spot shows that the system can effec-

tively reduce the number of faults for every 10 000 boxes, can effectively improve the accuracy of fault diagnosis and reduce the trou-

bleshooting time.

Keywords: man-machine integration; Bayesian network; fault diagnosis; convex optimization; label selection
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