202347 H Z?ﬂkfﬂ Wﬁi;}ﬁ BS54 5 ETH

doi:10.6041/j. issn. 1000-1298.2023. 07. 006

TEARFHHREFEZI I AN BEILTTE

ho R oAFE o ox B OM f

(VLI R A G B TR B, ST 212013)

/IlT-'l'

FEEE R 5T 55 B AR A AR 030 MR R i LA AT B 2 B 2 AN AT B R O TR AP AR . ) A TR [
T 55 AL A AR ML T A A B 2 b 2 2 I AN S i L SRR AT BN PR A IR, R T — R TR W g
HLas N8 82 2 2R 2R AF 9 W50 B AR % il 2 2R el 155 55 LA A0S O A0 7 vk o 3 el 5 36 3 [ R IR A7 437
{7 X AT (] 5 A2 5 AT 4005 A L R 2R Pl I 25 BIL i A AT B AE A A7 v 0 b A5 5 S5 MR TR 2R 5 IR /D i
WA A S LY B 1) LA SIE IR 2 O ) R L A 2 2 TR 2% 1 A AR it 3R /b H A e B, O O 2 R 1 Ak
SRR UE A I 26 2 80, 2R 0T 5 2R Bl 5 25 Bt A AT B B 0K A 4 Ja) B A, d3 Jr SR T 400 R B8 B 0k R AT BR B R
KIS UEAL A AT BRSO B RS 2 R, B A U B B R R 0.31 m T PR 0. 15 m T KA
R 15 25 BIL gk A BR AT B 25K 5 B0k 2 U0 B AT B ) S S B 1 1R 22 O 0. 225 m, BRifiE 22 0 0. 031 m, 3 2 SR e 15 55° L
e N T SR Frel P 58 25 AR Ml I ) A7 SRORE R 0 0K

KR CRENSA AR =) B RS Bulii f
RESZES: TP242.6 XEkARIZAD: A NXEHS: 1000-1298(2023)07-0056-12 OSID . |'§| :

Orchard Spray Robot Planning Algorithm Based on
Multiple Constraints

SHEN Yue LIU Zihan LIU Hui DU Wei
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract. The path trajectory planning of orchard spray robot affects the smooth line of robot driving route
and the reliability and smoothness of the driving process which needs more comprehensive consideration
and more comprehensive planning. Aiming at the problems that the reference trajectory at the turn is not
smooth enough and the curvature is large in the path planning of orchard spray robot, a trajectory
optimization method of cubic non-uniform B-spline curve for orchard spray robot based on kinematics
multiple constraints of orchard spray robot was proposed. The prior map was used to obtain the position
information of the tree rows, and the path points between the rows were fitted to ensure that the orchard
spray robot driving on the center line of the tree row met the requirements of the spray operation. The
objective function of minimizing the path curvature was constructed by considering the minimum turning
radius, the constraint of the first and end points, the delay constraint of the steering mechanism, and the
continuity of curvature. The curve parameters to be optimized were solved by the optimization algorithm
and the global path that met the driving requirements of the orchard spray robot was generated. Finally,
the pure tracking algorithm was used to verify the driving accuracy of the robot. The simulation and test
results showed that the maximum curvature of the planned trajectory was 0.31 m ™', and the average
curvature was 0. 15 m ™', which met the driving requirements of the orchard spray robot. The average
error of the trajectory tracking driving was 0. 225 m, and the mean square error was 0. 031 m, which met
the requirements of the orchard spray robot for driving accuracy when spraying in the orchard.
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