FOOD & MACHINERY FAEE2H BE 2028 | 202652 A | ARSHIM

DOI:10.13652/j.spjx.1003.5788.2025.60162

I [ ] f B 3140 2 #5180 Delta L35 A
BT IR ER B RE R HI T AR

RAEE BRAF M &R X R g’
CLOE N TRRERAMD R 20 V08 B M 2130015 2. 40 TR 2 p% V008 4 221018,
3.LE R IR B8 2141000

BE (BB 4 IA Delta bl BEATREZIEH 7R ER T AL E TR P HEGRIZAERL 3 AwEiKEF
P, RSB HOSHE SR EELER RE—FIALFTE(FERIESRAHNAE T RGAME BB —Fas
BORAE ) BB AR ) e B 1€ B AR Delta LB A MR Iz 42 ) 7 ik . @it B iE m AR T R AME R AR
FHEIFTFH, R BN EERLZAD S AR SR FEHNE BRI B RAE AR I SERIZA TR, 3
ARG SHRBE T ESBIERE T EOR [ER]E & %RTIEH 5 kA, K & o St R IF R £ 3 5 R K g4
50%, 2 A ik FAR I 8% A L ERE R L TS TR RAFOAEE M, T A 20H R R b o 4o Sk E AR b &
RAER] % 7m0 1Eh Kok ZH R AT Delta b BA LR QS E T P ey FLth B LA ik B

K4 Delta #L B AT IR IZ ;A% B 1L 5 45 BRI R AE B4

An intelligent trajectory tracking control method of Delta robots
for automated food sorting
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Abstract: [Objective] To address the limitations of existing trajectory tracking control methods for Delta robots in automated food
production, such as insufficient tracking accuracy and delayed dynamic response, this study proposes an optimized control scheme to meet
the high-precision and high-speed operational requirements of food sorting. [Methods] On the basis of an automated food production
system, this paper proposes a trajectory tracking control method for Delta robots by integrating backstepping control, fractional order theory,
sliding mode control, and adaptation law. Adaptation law provides real-time compensation for system parameter variations and external
disturbances. Fractional order theory optimizes the dynamic response characteristics of the system, while backstepping control and sliding
mode control cooperate to improve the stability of trajectory tracking. Additionally, a food sorting test platform is constructed to verify the
performance of the proposed method. [ Results] Compared with traditional trajectory control methods, the proposed method reduces the
root-mean-square error of trajectory tracking by more than 50% and improves dynamic response speed by more than 8%. Meanwhile, it
maintains high stability under varying load and disturbance conditions, effectively meeting the high-precision operation requirements of
food sorting. [ Conclusion] The integrated multi-method control strategy significantly improves both operational accuracy and response
speed of Delta robots in automated food production.
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Figure 1 Delta robot sorting system for food automation

production
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Figure 2 System diagram of fusion control method
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Figure 4 Angular velocity tracking curves before and after optimization
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