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Weed Reverse Positioning Method and Experiment Based on Multi-feature

Chen Yajun' Zhao Bo’ Li Shujun® Liu Lei’ Yuan Yanwei’ Zhang Yanli’
(1. Department of Information and Science, Xi’ an University of Technology, Xi’ an 710048, China
2. State Key Laboratory of Soil — Plant — Machine System ,

Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract. Field weed is the big enemy of agricultural production, and also is one of the key problems
that blocked the crop growth in Chinese agriculture. Accurate positioning weeds and realizing the variable
precision applying pesticide or herbicide are particularly important. To solve various field weeds
positioning difficult problems, a multi-feature based weed reverse positioning method was proposed. By
taking the field crops as the research object, the multi-objective weed positioning issue was transformed
into single objective crop recognition problem. Firstly, seven moment invariants and eight shape feature
parameters were extracted from many of the individual soybean crop leaves, and the mean value of
moment invariants and shape features were taken as standard soybean leave feature value. Secondly, after
a series of image preprocessing such as image segmentation, regional feature match and connected
component analysis, multi-feature recognition method with HU invariant moments and shape features of
crops were utilized to accurately locate each crop plant. Finally, based on color feature, the green plants
outside of the crops region were treated as weeds. Furthermore, a small weed positioning device was
designed based on this method, which was applied to wide pesticide spraying machine. Field experiment
results showed that weed recognition accuracy of this system for weed in soybean field was more than 90%
when the spraying machine working speed was 5 km/h, hence weed positioning and pesticide accurate
spraying problems could be well settled.
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Fig.1 Samples of soybean leaves
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Fig.2 Schematic diagram for main feature

parameters of soybean leaf
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Tab.1 Shape characteristics of soybean leaf

SR YA E FEIE T A L JA Y b FRARTE [ 1 Bt 0> JEAR R 8
Bufi 2. 805 0. 621 0. 898 1.123 0.358 0.204 2.569 0. 506
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Tab.2 Invariant moments of soybean leaf

ﬁigﬁ“ Bi B> B B Bs Bs
1 0.896 0.165 0.613 0.964 0.824 1.576
2 0.850 0.152 0.635 0.959 0.782 1.289
3 0.825 0.144 0.664 0.943 0.749 1.268
4 0.808 0.139 0.688 0.923 0.722 1.281
5 0.802 0.136 0.694 0.922 0.716 1. 305
6 0.791 0.134 0.710 0.902 0.692 1.487
7 0.786 0.134 0.713 0.896  0.683 1.349
8 0.781 0.133 0.719 0.889 0.674 1.412
9 0.777  0.131 0.727  0.882  0.666 1.279
10 0.773  0.131 0.733  0.875 0.658 1. 468
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Fig.3 Flow chart of weed reverse positioning method
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Fig.4 Result of each step weed reverse positioning
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Fig.5 Working principle of weed positioning

and intelligent spraying system
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