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Fig.3 Flow chart of farm machinery navigation line detection
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Fig.6  Flow chart of crop line detection based on

improved genetic algorithm
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Navigation Line Detection for Farm Machinery Based on
Improved Genetic Algorithm

Meng Qingkuan' Zhang Man' Qiu Ruicheng' He Jie' Si Yongsheng’ Liu Gang'
(1. Key Laboratory of Modern Precision Agriculture System Integration Research, Minisiry of Education,
China Agricultural University, Beijing 100083, China
2. College of Information Science and Technology, Agricultural University of Hebei, Baoding 071001, China)

Abstract; Aimed at the problem of low processing speed and poor anti-interference in existing algorithms
for the visual navigation, an algorithm based on improved genetic algorithm (IGA) was designed for
navigation line detection. Since the trend of crop row in image was approximate to a line, two points from
the bottom and top sides of image were randomly selected to code as chromosome. By multiple genetic
evolutions, the highest fitness individual was chosen as the crop row line, so as to obtain the navigation
line. To increase search efficiency and accuracy, IGA adopted the method of combination of probability
preservation and optimal preservation strategy as the selection operator. The probabilities of crossover and
mutation were adjusted automatically to improve the convergence speed and global search ability. The
experimental results showed that, compared with Hough transform and Generic algorithm, IGA had the
advantages of rapid detection and strong anti-interference. When the velocity of the vehicle was 0. 6m/s,
the maximum lateral deviation and average lateral deviation were 76 mm and 33. 1 mm respectively, which
could meet the requirement of farm machinery navigation.

Key words: Farm machinery Improved genetic algorithm Visual navigation Line detection



