539 55 6 1 R N A R N S A Vol. 39 No. 6
2022 46 H Control Theory & Applications Jun. 2022

SRABHUIRIE I 3 40 AT R 5

XEEEL ) GRERRIT, 45 R, iR
(1. LA RE PLEs ¥R, Jhat 100101;
2. AR A RS I HUE RSB S YR, LA 100101)

TEE: KA 75 e 1 S 2R 285 12 0 SR S, ST 48 A i (0 i s 3 (A5 SR SEAE RS s i R b 7= A 423, 5
GI s, DTS BRI R AT LLAAPELLARE 9 58, R R ZZIE RUOR SR MERT. T RSL MR R AR
0, BRI, SRS HURES STUBCAT 22 Ak 57 388 sl i R v B IR B4 1) A, St 1 1 E R N BB AZ 1 7 1. 2 R G RY
HI T SR A ANH R kA 2R AR IR, A G R N BT S0 T A ) MRS E AT AR B R v 7 A IR 3D PRIBESR A S
by N RE TR S0, SR TSI ek X)W R0 ST TR0 A3 — R BE AR B bR B, S s AL B % ) B e FE2 R 67 A R 48 A 5
I B AT IS AB I, IR B R AAR RSN B ). 07 L SLIR A R, fEAR ORI OU Y, HE RN BT SE A RAFIY
AR §E 77, FAF R D2 1 R

KBIA): SRAMHUBE, wI AR SR 08 RBhiz ] B E M A AT

SRR RITER, SRR, 20k, 5. RAPNUMET 5 3& B N BRI 07T, B8 5 8, 2022, 39(6): 1043 —
1050

DOI: 10.7641/CTA.2021.10692

Research on adaptive input shaping control of
fruits and vegetable harvesting robot arm

LIU De-xin', ZHANG Jian-cheng'f, LI Yuan', FANG Jian-jun?

(1. College of Robotics, Beijing Union University, Beijing 100101, China;
2. College of Urban Rail Transit and Logistics, Beijing Union University, Beijing 100101, China)

Abstract: The acceleration and deceleration motion of the end of the actuator causes the fruit swing during the movement
after vegetable harvesting robot arm clamp the stem, which is easy to lead to fruit falling and failure of picking. In this paper,
a single tomato is treated as a payload and stem as flexible link. An adaptive input shaping algorithm for vibration control
of variable flexible load of the fruits and vegetable harvesting robot arm was proposed as the mass of each fruit is different.
Traditional input shaping algorithm could not restrain vibration of flexible link in the process of movement while the system
model changed during load varied. Then an adaptive input shaping algorithm where amplitude and timing of impulses are
tuned during operation to match the system under control. Solutions giving zero residual vibration are formulated in terms
of a quadratic cost function and constructed by iterative operations on measured sets of robot arm and slant angle of load
data. The adaptive input shaping algorithm is tested on a one-dimensional numerical control slide rail, and the results show
the adaptive input shaping algorithm can solve load-varying vibration control problem. Simulations are carried out and tail
vibration suppressing ability is qualified.
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