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Design and Experiment on Hoe-crop-positioning Optimization
System for Intra-row Weeding Robot

Chen Ziwen Zhang Chunlong Li Wei Li Tao Li Nan Zhang Bin
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; The accurate location information of crop and grass provides the basis for intelligent intra-row
weeding robot and influences the effects of weeding directly. This work describes the development of hoe-
crop-positioning optimization system based on the fusion of machine vision and accurate odometry sensing
techniques for intra-row weeding robot. The hoe-crop-positioning optimization system consists of two
subsystems: machine vision system and information optimization system. The machine vision system is
able to identify a single crop among weeds based on color camera. The information optimization system is
able to calculate the accurate distance from crop seedling to weeding actuator. The optimization principle
was analyzed. C8051F020 microcomputer was used as the core processor of hoe-crop-positioning system.
In order to improve the accuracy of velocity measurement and anti-vibration interference, an accurate
odometry collecting logical circuit was designed for frequency multiplication, phase demodulation and the
other logic processing of the speed pulses. A double threshold optimization algorithm was used to judge
the weights of real-time odometry data and forward distance from vision system, and to predict the discrete
forward displacement of the machine in time. System assessment experiment was carried out based on a
mobile hydraulic power pack platform. The experiment results show that the hoe-crop-positioning
optimization system can effectively filter the error and instability information of machine vision. Under the
static experiment the crop-positioning error was 6.7 mm, 10.3% less than that in earlier time. The
weeding simulation experiment showed that the system can reduce the possibility of redundant rotation of
hoe and improve the stability of weeding system.
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Fig.1 Diagram of fade zone about intra-row weeding machine
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Fig.3 Hardware and interface of hoe-crop-positioning

optimization system
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Tab.1 Range error from crop seeding to weeding actuator

mm

¥ L D D, ep €p
1 264 275 271 11 7
2 127 141 133 14 6
3 202 197 195 5 8
4 248 259 261 11 13
5 270 165 270 5 0
6 85 93 90 8
7 140 156 152 16 12
8 235 234 234 1 1
9 87 85 83 3 5
10 125 138 136 13 11
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Tab.2 Results of weeding simulation experiment
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