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Real Time Forklift Driving Operation Behavior Recognition Method
Based on YOLOVS Visual Perception

Chen Yousheng! Zhou Jieqi'! Liang Minjian>® Zhang Dawei® Liu Guixiong'
(1.School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou
510640, China 2.Guangdong Institute of Special Equipment Inspection and Research Zhuhai Branch, Zhuhai
519002, China 3. Alxa Special Equipment Inspection Institute, Alxa 750306, China)

Abstract: Driver operation information can reflect the driving situation and operation level, which is helpful to driving safety
detection. Taking forklift as an example, a real-time forklift driving behavior recognition method based on YOLOVS visual
perception is studied. Firstly, the overall framework of the method is proposed; Then, the real-time forklift driving behavior
recognition method based on operation characteristics is studied; Finally, a test platform is built on a Heli K30 diesel forklift for
testing. The test results show that the recognition rate of operation features is 100% and the correct rate of operation behavior
recognition is 98%, which has the characteristics of good accuracy and real-time recognition, and can be extended to other vehicle
operation detection.

Key words: deep learning; objection detection; behavior recognition; driving operation
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Abstract: In view of the problem that the vision system of the automatic fruit picker in the natural environment of the
orchard is affected by the light, occlusion and other factors, which leads to the low detection accuracy of mature bayberry, An
automatic detection method of mature bayberry based on machine vision is proposed. First of all, RGB camera is used to collect
bayberry image in orchard environment. The input image is processed by contrast limited adaptive histogram equalization (CLAHE)
based on Y component of YUV color space to compensate the influence of light on image quality. Then, the "G-R" and "2R-G-B"
color difference methods are used to extract the background region and foreground region respectively. Based on the operations of
morphology and region growth, the set of control points of foreground and background regions is established, and the region of
mature bayberry fruit in natural environment is segmented automatically by OneCut segmentation algorithm. Finally, the watershed
transform method and convex hull theory are used to segment the overlapped fruit, so that each arbutus fruit area can be located
accurately. The experiment results show that the method can accurately detect the mature bayberry fruit in orchard environment, with
an average precision of 93.5% and an average recall rate of 90.6%, which has a certain practical value.

Key words: orchard natural environment; mature bayberry detection, CLAHE; OneCut; watershed transformation
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