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The compensation mechanism of spatial position error of fruit
picking points based on SVM
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Abstract: With continuous advancements in agricultural automation technology, fruit-picking robots are playing an increasingly vital role in
boosting agricultural productivity, emerging as a key driver of agricultural modernization. However, in real-world harvesting scenarios,
complex environmental factors present significant challenges. Unstable lighting conditions, fruit shading, and limited positioning accuracy of
the robots all lead to spatial positioning errors at picking points, severely impacting harvesting precision and efficiency. These issues become a
major bottleneck hindering the widespread adoption of fruit-picking robots. For this problem, this paper proposes a spatial position error
compensation mechanism based on support vector machine(SVM). This mechanism constructs the SVM model to predict and compensate the
spatial position error in the picking process, so as to improve the positioning accuracy and picking success rate of the picking robot. The
experimental results show that the compensation mechanism is feasible and can effectively reduce the spatial location error of fruit picking point.
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Fig. 1 Experimental platform for spatial position error

compensation of fruit picking points
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Fig.2 3D spatial position error compensation of fruit picking

points based on support vector machine
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Fig.3 Three-dimensional spatial position calculation

and error compensation system for fruit picking point

based on support vector machine
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Tab. 1 Experimental results of spatial position error compensation of fruit picking points in 10 groups

@5 (uy,vp) (u,,v,) (X,Y,2) (X',Y',2")
1 (298,32) (106,32) (5.39,-79.10,382.11) (-17.88,-104.5,449.77)
2 (300,58) (222,58) (7.38,-74.45,428.99) (—15.88,-99. 83,496.65)
3 (312,79) (245,79) (15.82,-69.30,473. 05) (=7.40,-94. 47,545. 49)
4 (313,86) (257,86) (18.77,-72.27,525.56) (-4.45,-97.44,598.00)
5 (287,105) (240,105) (1.55,-65.10,577.40) (=21.71,-90.48,645.06)
6 (302,112) (263,112) (14.70,-64.90,625.47) (-8.53,-90.07,697.92)
7 (301,120) (270,120) (16.14,-63.18,676.63) (-7.08,-88.35,749.07)
8 (289,126) (266,126) (7.68,-61.88,723.33) (-15.54,-87.05,795.77)
9 (325,104) (312,104) (46.98,-85.47,746.87) (23.90,-110.4,847.80)
10 (240,138) (228,138) (-35.39,-52.09,776.91) (-58.65,-77.47,895.57)

oy (uy,0y) BARLEBEEER, (u,,v,) BRFEELER, (X,Y,Z) FREMERTHTE AT/ mm, (X', V', 2") FmiMe)a
A B A8 B/ mm,
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Tab.2 Calculation results of Z-coordinate error of fruit picking points in 10 groups mm

. R HOEIEEL AT 7 4415 MRS Z 555
WA 2 At WOMIEALH) Z BFRIOIE  BOEIIBIN Z bR 2%

1 450 -67.89 -0.23
2 500 -71.01 -3.35
3 550 -76.95 -4.51
4 600 -74.44 -2.00
5 650 -72.60 -4.94
6 700 -74.53 -2.08
7 750 =73.37 -0.93
8 800 -76.67 -4.23
9 850 -103. 13 -2.2

10 900 -123.09 -4.43
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Fig. 4 Comparison of Z-coordinate error at fruit picking points for 10 groups
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