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Moving Obstacle Detection Based on Panoramic Vision for
Intelligent Agricultural Vehicle

Li Shenghui Zhou Jun Ji Changying Tian Guangzhao Gu Baoxing Wang Haiqing
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; In order to satisfy the safety and normal operation for intelligent agricultural vehicle, a method
of detecting moving obstacles was proposed based on panoramic vision. Compared with the traditional
monocular and binocular vision, panoramic vision possessed the advantages of 360° non-blind area
detection. Firstly, multi-thread technology was used to acquire multi-vision images. The improved
RANSAC — SIFT algorithm was used to extract and match feature points, and then stitch panoramic
images. Secondly, improved CLG optical flow algorithm was used to detect moving obstacles based on
panoramic images. Compared with the traditional SIFT algorithm , experiments showed that the accuracy
of feature points matching was increased by 25. 6% and the arithmetic speed was increased by 25. 0% .
Moving obstacle detection using improved CLG optical flow algorithm could take averagely 1. 55 s to detect
moving obstacles, and the accuracy was 95.0% .
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Fig.1 Structure of panoramic vision system
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Tab.1 Key parameters of panoramic vision camera
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Fig.2 Camera images of panoramic vision system
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Fig.3 Camera calibration images
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Fig.6 Panorama stitching image
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Fig.7 Moving obstacle detection images
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Tab.2 Experiment result of panorama stitching
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Tab.3 Experiment result of moving obstacle detection
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