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Abstract: The light conditions are different in the natural environment of orchard, and different light conditions will
have different effects on the path navigation of the picking robot. In response to this environment, a method of classifying road
centerlines based on illumination intensity and extracting road centerlines using different algorithms was proposed. Firstly, the
image brightness component and light intensity were studied, and the light intensity was divided into three levels: low light,
normal light and high light. The S channel was separated under low light condition, then K-means and Ncut algorithm were

used to segment it. The S channel was segmented by Otsu algorithm under normal illumination condition. Under the high-light

condition, K-means and Ncut algorithm were used to
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segment images after differential operation in Cg, Cb and Cr

channels. The segmented image was used for edge detection

(estc2018jeyiAX0071) 5 T B 17 BERIEL 2% 15 37 1 B A B 5% and road contour extraction, and the road center line was
T B ( estc2016jcyjA0444) acquired by the least squares method. Finally, 150 images
VEEGA . X W (1991-) 5B bk A BB B Tl under different light conditions were selected for static ex-
FREALIL AR ML, (E-mail ) 865845736@ qq.com periment verification, and the dynamic experiments were

BiEE . £ %, (E-mail) wangyi_cqut@ 163.com verified by the picking robot developed by the research
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team. The static experimental verification results showed that the average coincidence degree between the image segmentation

region and the real road region under the three light conditions was 96.74% , the average segmentation error was 2.01%, and

the average deviation of average road centerline was 2.71 pixels, the average time was 0.182 s. The dynamic experimental veri-

fication results showed that the average lateral offset distance under three light conditions was 3.1 em. These results indicate

that the method has high precision and real-time, performance under different light condictions and can meet the path recogni-

tion and navigation requirements of the picking robot under natural light condition.
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Fig.1 Schematic map of orchard environment
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Fig.2 Real orchard environment after treatment
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Fig.3 Picking robots marching on orchard road
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Fig.4 Schematic diagram for collecting images of orchard
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Fig.5 Images of orchard road under different light conditions
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Fig.6 Relationship between image brightness and illuminance
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Fig.8 Flow chart of road center line acquisition
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Fig.10 Secondary segmentation of orchard road

under low light condition by Ncut
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Fig.16 Extraction result of road centerline
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Fig.17 Dynamic and static experiments
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Fig.19 Statistical curve of coincidence degree
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Fig.20 Statistical curve of segmentation error
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Fig.22 Statistical curve of deviation distance
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Table 1 Statistical results of average coincidence degree

JEHR PR B () HEBE(%)
o 50 96.34
EH LR 50 98.23
=B 50 95.66

R2 FHHABREFITER

Table 2 Statistical results of average segmentation error

JeH A SEES Q) GyEIRZE (%)
ot 50 1.98
IEHROLM 50 1.36
[EBL 50 2.67
R3 FHREFITER
Table 3 Statistical results of average deviation
JEHR A SEES Q) B 22 (18 %)
ot 50 2.58
IEHF LR 50 2.12
[EBL 50 3.43
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Table 4 Statistical results of average time-consuming
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