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Tobacco Equipment Operation Fault Diagnosis System Based on a
Laser Sensing Technology

YANG Dingcheng, LIU Sheng, LIU Xiaoyu, PAN Zhuliang

(Guangdong China Tobacco Industry Co. , Ltd. , Shaoguan Cigarette Factory, Shaoguan 512026, China)

Abstract; With the development of the global economy, tobacco industry plays an important role in improving production
efficiency and product quality. An automatic monitoring system for tobacco equipment operation faults based on laser sensing
technology is proposed. The purpose is to address the needs and challenges of tobacco equipment operation fault monitoring.
In the system framework design, the Internet of Things technology is used to build a multi-level data acquisition network to
achieve the real-time synchronous transmission of multi-source signals, and the protective design of the system hardware is
suitable for high dust and complex electromagnetic interference environments. In terms of signal acquisition and optimization,
the system uses a laser Doppler vibration measurement technology to accurately measure three-dimensional vibration signals,
selects data synchronization optimization scheme, and reduces the processing delay of large data volumes through cyclic re-
dundancy check and multi-thread parallel processing technology, thus ensuring the real-time and stability of the system. In
order to enhance the fault characteristics, the system introduces an empirical wavelet transform to decompose vibration sig-
nals, extract the frequency band related to the fault and filter out noise. Meanwhile, the Otsu method is used to optimize the
division of frequency band, and a minimum entropy convolution technology is used to further suppress environmental noise.
Experimental results show that the method has significant advantages in measurement accuracy, with an average difference of
0. 02 mm from the measured values of standard vibration signals. In terms of maintaining the vibration mode of the equip-
ment, the difference between its vibration amplitude and the vibration amplitude in the sensorless state does not exceed
0. 15 mm. The method has a maximum accuracy in detecting specific types of faults, with an average of 98.27%. The re-

search method can effectively improve the accuracy and response speed of fault detection, reduce maintenance costs, which is
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of great significance to improve the production efficiency of the tobacco industry.

Keywords: laser sensing; automatic detection; fault diagnosis; tobacco equipment; data synchronization
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