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Research on autonomous navigation system for safflower picking robot based on

machine vision
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Abstract: Aiming at the safflower picking robot’s low precision of navigation line extraction and slow running speed caused
by the influence of plant growth disorder and complex field environment, a machine vision-based autonomous navigation
method is proposed to improve the autonomous walking precision and efficiency of the picking robot. Firstly, the monocular
camera was used to collect the crop row information in front of the robot, the image was grayscale processed by exceed-green
features, and the SUSAN corner point method was used to extract the feature points after binarization and morphological
filtering, and the safflower crop row feature points were clustered by the improved K—means clustering algorithm, and the
least squares method was used to fit the crop row lines to extract the navigation lines. Secondly, the improved pure pursuit
control algorithm was used to track the navigation line to complete the navigation operation process. The model was built by

using MATLAB for algorithm simulation. The experimental results showed that the overall navigation line extraction
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accuracy of the saffron picking robot was 95.8%, the average processing time is 68.2 ms, and the navigation line could be

extracted accurately. In the test field setting, the average tracking error of linear navigation is 3. 32 cm, and the average

tracking error of curve navigation is 5. 18 cm. The autonomous navigation method based on machine vision proposed in this

paper can quickly and effectively extract navigation lines, with high accuracy and good navigation effect.

Keywords: safflower picking; autonomous navigation in the field; machine vision; crop row detection; path tracing
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Fig. 1 Chassis structure of safflower picking robot
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Fig. 2 Working principle of the navigation control system
2 EMITRNSSMERNT X

2.1 AHHBEARE

PRI 5 SR B M i Ry BT SR AE 5 7R LA DX I IX e R
Bar 65 W, BGCR ENT LT AR AR R A, — B
A7, 8RE R 25 em A7 HE N 40 em 228N 60 cm, E1y
BRE R 50 em HEH R YRR 35 em. REY R A
B R R B O IR AN [] A B 2% B R — K Y A [m] I
BCF M2 W R . A i R R Tl A PR 4R
FIG ML ZE R A = AR IE |G 07, &l 3 i, BE
M R L om, B 30°, R R/ 1920 R X
108014 % ., Wi N 12 FPS, ML AVI k& X AR-AE

3 AEBEEMITHERSE
Fig. 3 Image acquisition of crop rows in safflower fields
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Fig. 4 Preprocessing of image data in safflower fields
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Fig. 5 Extraction of feature points from safflower field images
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Fig. 7 Clustering of feature points in safflower field images
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Fig. 8 Safflower field navigation line detection
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Fig. 9 Schematic diagram of the movement of the picking robot
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Fig. 10 Schematic diagram of a pure pursuit geometry algorithm
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Fig. 11 Picking robot motion model at adjacent moments
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Tab. 1 Data set categories and test results
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