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Design of pedestrian monitoring and protection system of continuous shearer

HUANG Limin', LIU Xudong', CAO Lianmin®, YAN Mingwei’
(1.Shennan Industry Development Co., Ltd., Shaanxi Coal Chemical Industry Group Co., Ltd.,
Yulin 719300, China; 2.College of Mechanical and Electronic Engineering,
Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: In view of potential safety hazards of accidentally injuring pedestrians during operation
process of conveyor at the back of continuous shearer, a pedestrian monitoring and protection system of
continuous shearer based on infrared thermal imaging was designed. Firstly, long-wave infrared probe was
used to monitor sensitive areas of the conveyor at the back of continuous shearer and real-timely collect
infrared image information in the sensitive areas. Then, microprocessor was used to process the infrared
image information, and pedestrians were detected; when pedestrians were detected entering the sensitive
area, the pedestrian information would be rapidly judged by microprocessor within 1 s, meanwhile an early
warning protection strategy would be triggered; when the pedestrians exited the sensitive area, the early
warning protection mechanism would stop automatically; when the pedestrians passed over the sensitive
area, at that time, an emergency stop control strategy would be triggered by microprocessor, so as to
make the conveyor at the back of continuous shearer stop urgently to protect safety of crossing

pedestrians. The site test results show that the system is stable and reliable with high recognition
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accuracy, and can effectively monitor pedestrians within the range of 1 to 2 meters on the front left area of

the conveyor at the back of the continuous shearer, which effectively guaranteed life safety of pedestrians

nearby the continuous shearer.

Key words: coal mining; continuous shearer; conveyor; pedestrian detection; sensitive areas; infrared

thermal imaging; early warning protection
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Fig. 1 Integrated encapsulation structure of
pedestrian monitoring and protection system of

continuous shearer
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Fig. 2 Software window of pedestrian monitoring and

protection system of continuous shearer
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Fig. 3 Flow of pedestrians detection
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Fig. 4 Image processing results of using inter-frame difference method and background difference method
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Fig.5 Detection screen of system when shuttle is

closed to continuous shearer
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