FOOD & MACHINERY FEA1HE 108 BE 2888 | 20255F 10 A | ARGRSNM

DOI:10.13652/j.spjx.1003.5788.2025.60112

HEF¥i#EMOEADEEFHN B RETZ%
Delta #1288 A ¥ £ 4

A OED BRI Fwk® x| ®°

CLLBEBH B2 2 A LRl A, T IEBH 4570005 2. i b4l R 4t {2 0710015
3. RN Tl K2 i Rg AR 4500000

WE [ BH 18 T4 A Delta #L 35 A 89 5 R UIE | £ AR IE 5 AT E 0 AT T , B BF 4K 42 & A8 AL | 45 4212 47 A 18] 5F o
EAYE(FRIEA RSB AHNE FRBAT O GLEME R E—HEESSKRENHGHEBHE LWL . S B IRt A
AT HMe % B4R E R0 5 % Delta bl B ABIERA T ik, AL AR BT A feid 70 £ AL S A
AR, ABGAT M S AR AR R S REHNIAEBHFHRBETHRAFRIE[ER]IZFERITT
Bd R0 TAR R (GEAT R 4K 5.00%) , 2E K T R & A F e (GEAT P E K 17.32%) 5 Y T R[4
WISKEAGAEBH LA MEL 5 A ARG LES, LG H T4 Delta L B AR B ik b 5547 A8

@A Delta L BEA RSB AE S LN AAEBHL WAL TH MY % B AR %; 3 B Rk

Research on trajectory optimization of Delta robot in food

production lines based on improved MOEA/D algorithm
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Abstract: [ Objective] By optimizing the sorting trajectory of Delta robots, while ensuring sorting accuracy, this paper aims to reduce
comprehensive energy consumption, shorten operating time, and minimize operational impact. [Methods] Based on the analysis of
automated food production lines, a trajectory optimization method for food sorting-oriented Delta robots was proposed, which combined 5-
order non-uniform rational B-spline curves, multi-objective optimization, and multi-objective evolutionary algorithms based on
decomposition. By taking comprehensive energy consumption, operating time, and operational impact as optimization objectives, an
improved multi-objective evolutionary algorithm based on decomposition was used to solve and verify 5-order non-uniform rational B-
spline curves. [ Results] This method has improved the efficiency of the food production line (reducing operating time by 5.00%), extended
the service life of equipment (reducing operational impact by 17.32%), and reduced food loss. [ Conclusion] The combination of 5-order
non-uniform rational B-spline curves and multi-objective optimization can effectively balance the high-speed and smooth operation of Delta
robots.
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Figure 1  Structure of automated food production line
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Figure 2 Curve sample
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