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Fast Edge Detection Method for Wheat Field Based on Visual Recognition

Zhao Teng'®>  Noboru Noguchi’ Yang Liangliang’ Kazunobu Ishii® Chen Jun'
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Vehicle Robotics Laboratory, Graduate School of Agriculture, Hokkaido University, Hokkaido 060 — 8589, Japan)

Abstract: To overcome the shortages of the developed method for edge detection system based on laser
rangefinder ( LF ), a vision based fast edge information acquiring algorithm for the LF system was
proposed. Inverse perspective mapping (IPM) geometrical transform was used to remove the perspective
effect on original mature wheat field. The image after ITPM transformation was then processed by
illumination reduction and contrast enhancement to make the difference between cut and uncut wheat field
more evidently, and then transferred into grayscale image. Threshold segmentation method based on
histogram was used to convert grayscale image into a binary image, so as to distinguish the cut and uncut
wheat. The target points were clustered by adopting cross correlation method on each horizontal scan line
in the binary image, and then Hough transform was used to detect the edge line between cut and uncut
wheat. The proposed method extended the field of view of the edge detection system based on LF, and
owing to the LF system the region of interest area for image processing was well restricted. The results
showed an average deviation of 2. 35 ¢m, with standard deviation of 3.26. This edge detector providing
satisfied performance under different conditions, was an effective edge detection method, and met the
demand of recognition for navigation path in wheat harvesting.

Key words: wheat; harvesting; visual recognition; navigation line; crop edge detection system based on

laser rangefinder; cross correlation function method
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Fig.1 Conditions of low accuracy on edge

detection by LF system
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Fig.2 Camera installation and coordinate systems
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color space
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Fig.8 Crop edge detection under different conditions
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detection method
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