FOOD & MACHINERY FE415EH BE 286 | 2025F 8 A | AMRSHU

DOI:10.13652/j.spjx.1003.5788.2025.60098

E F it MOPSO #1% H#r B SCARA H EX
g AR MmO HHIBMRL

& b Fad gL

CL. KRN 2k B PO AR B T e KB 4514605 2. VT g TR 2# % TR #RM 451191,
3.9dE Toalk KR2%, R 300401

HWE:[BER]4 3 SCARA B FHRMBALRE S HER PETPEL RAEA RGP A, 8 P d A7 k42
FFRLGEME, BRERIHEI TR MENETER[NAERIESEACR KR Z AR IToMO AR E BT
—F AR A G ERBHELEF S B ARG SCARA ik FHEMBAR Ko HTHALF . @it K% 25
NI AR EARACIE 4 Bk B A 4515 7 ik M3 SCARA Bk FF AL BAR & o il |, vUiE 478 R B AT %
SRAEA S B ARSI RALR A B R AR EEET R ERNY S B AL TR FRBEAY, 2R
SCARA % i JF B AL B AIERAC . 38 3 5K 3o % PT IR ST AR AL T ik 09 3B AT b & Fo A AL BEAT A7 [ 45 R ] FF 32 38 1R AL
Tk THKEILSCARA HEFBABAR Ky Hid R FE 70 £ 5RAEG LKA, TP H ML ik Rk
BRRFRIA, ST BT E B TRABIKS0% AL, RRA S HEETHEEZALE I mm, [Figldd
BHRKENIERBHESLE S AFERGIERLT X, TEANBALERT R, HIREFE/F P E i msd
-

ERA: HRABEMBAR DS HF TR ERBHELA; S AAETHLE

Trajectory optimization for food sorting based on improved MOPSO
and multi-objective SCARA parallel robots
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Abstract: [ Objective] To balance the impact and energy consumption of SCARA high-speed parallel robots during food sorting, trajectory
optimization methods are used to improve their comprehensive performance and meet the practical needs of smooth and low-energy-
consumption food sorting. [ Methods] Based on the analysis of the entire food sorting system, a trajectory optimization method for food
sorting is proposed, combining an improved non-uniform quintic B-spline interpolation with multi-objective SCARA high-speed parallel
robots. By introducing virtual path points into the starting and ending paths, a non-uniform quintic B-spline interpolation is used to construct
the food sorting trajectory of SCARA high-speed parallel robots. The multi-objective trajectory optimization model is based on the
simultaneous minimization of operational impact and energy consumption. The model is solved by a multi-objective particle swarm
algorithm integrating external archives, global optimal particles, and inertia weight to achieve the trajectory optimization of SCARA high-

speed parallel robots. The operational impact and energy consumption of the proposed method are analyzed through experiments. [ Results]
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The proposed method effectively achieves comprehensive optimization of operational impact and energy consumption in the food sorting of

SCARA high-speed parallel robots, and significantly improves trajectory smoothness and algorithm solving performance. Compared with

the pre-optimization method, the operational impact and energy consumption are reduced by more than 50%, and the error at different

sorting speeds does not exceed 1 mm. [Conclusion] The combination of the improved non-uniform quintic B-spline and multi-objective

trajectory optimization achieves the comprehensive optimization of operational impact and energy consumption for robots in food sorting.
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Figure 1 Food sorting system of SCARA parallel robots
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Figure 2 Robot platform
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Figure 3 End-point trajectory planning based on improved

non-uniform quintic B-spline
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Figure 4 Algorithm solving process
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Figure 5 Test platform
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