FOOD & MACHINERY F41HEIH BEWIH | 2025F 3 A | ARSHUM

DOI:10.13652/j.spjx.1003.5788.2024.60150

ETHHARBEAUEZNRAIHINFA
WA B B 18] B A 3328 J &

Baemk' #EZX x#H#E' KK
CLOE M Tl B 3 AR Be 7T 9 B M 2131645 2. VLR RS, VT2 ST 212013;
3G REILH W 213022)

HE (BN S R R0 HEIEAVARA = R A R HE AR K R fetE ik [ iR E —F A TR m i F
H AR S TR AP B A AR LX) 7 k. S URS N B B AR A, R A 3-5-3 £ R AGME 7 ki
PUAR A 1B Zh Bt AR KR F I 4 A B I F xR AR AR AL B ok AT R, R R Bt B 0 R AR AR AL S A AL R R LR A S
TR P, EHEAE ARE AR EAREEORNATRGEXTEHHE [ERIGAZRAN, 510
3 B A SR AR BT AL R 5 R AR ML, BT 3R O ik A AR 4T R ) AR T 14.58%,21.20%,4.18% . [ B8 18 1 P 4% 7 ik AR 45 45 42 A
AR B AT ) A AR B AU AR R

KB R b 4 H MU 5 50 REAL AL ok s B AL %)

Time-optimal trajectory planning for food sorting robot arms

based on improved coati optimization algorithm
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Abstract: [Objective] To improve the efficiency and stability of spatial optimal time trajectory planning for food sorting robot arms.
[Methods] A time-optimal trajectory planning method for food sorting robot arms based on an improved coati optimization algorithm
(COA) was proposed. A URS5 six-degree-of-freedom robot arm model was established, and the 3-5-3 polynomial interpolation method was
used to construct the motion trajectory of the robot arms. Drawing inspiration from the physical phenomenon of optical refraction, the COA
was improved. The improved COA (ICOA) was then applied to optimize and solve the trajectory planning problem of robotic arms while
satisfying constraints on angle, angular velocity, and angular acceleration, aiming to minimize joint motion time as much as possible.
[Results] Simulation results showed that, compared with three other time-optimal trajectory planning methods, the proposed method
reduced trajectory execution time by 14.58%, 21.20%, and 4.18%, respectively. [ Conclusion] The proposed method effectively shortens the
robot arms' operating time and significantly improves their working efficiency.
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Figure 1 URS model and D-H coordinate system
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refraction evolution update
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Figure 3 Flow chart of ICOA optimization solution for
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