Y53 % 4o MoR BTk R e Rk Vol. 53 No.9
2021497 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Sep. 2021

DOI:10.11918/202002089

— BT M ELER SN RIEFHPIT K FE

ﬁiml,z,*é&g‘m’% ﬁ_lz ﬁ% 4912
(1.9 K% ZlE i TR, KU 410075; 2. 908 5838 % 2 S B R FE R A 1EBC G S0 = (PR R2) , K1 410075)

W OE: v MREA BENR RENENREEEHRET N R FE A0 E A, %Jm%fﬁxﬁrﬂﬂ@%ﬂ@%fﬁ
BRENEBRNSAREH L HESAEBLEREMIPBE S, £ R — M EME 2 5 M E L0 KA KB s i (HCP-
PMT) , i it il % HCPPMT a@fra%%;& A A R By BB AR E AT B B oK E f’mkﬂﬂﬁl A RE A
o A R ARG TERE A EREETE ANERATHE,RD T B RAEMENAR L &N E BT 2T
M, BLA Lyapunov 7 3% 3E 81 7 HCPPMT B U 8k %, 3F 37 HCPPMT B A 0 — b 3B M RS AT 7 AR 09 3 b o], @t 5 &
fto, T A0 B A e, DA RAE = 8 EAUARE AR AT R B K] B R RLRL B T HCPPMT 8948 st

K, AXEE AR N E LS B &

hESES: TP273 MERERES: A XEHS: 0367-6234(2021)09-0135-09

A novel high-order continuous point-to-point motion
trajectory planning algorithm

XIAO Yougang'*,ZHU Chengzhen"* LI Wei'* HAN Kun'?

(1. School of Traffic and Transportation Engineering, Central South University, Changsha 410075, China; 2. Joint International
Research Laboratory of Key Technology for Rail Traffic Safety ( Central South University) , Changsha 410075, China)

Abstract; In order to solve the problem of excessive impact on the system due to the movement state changes in
robots, CNC machine tools, lifting machinery, and other equipment, two hyperbolic tangent functions were used to
construct the S-type velocity curve with the junction point at uniform motion stage. Combined the S-type velocity
curve with tracking differentiator, a high-order continuous point-to-point motion trajectory ( HCPPMT ) was
obtained. By adjusting the relevant parameters of HCPPMT, the speed at acceleration and deceleration stages, as
well as the maximum speed and operation time at constant speed stage could be adjusted, so that the smoothness
and impact strength during the acceleration, constant speed, and deceleration processes could be controlled, and
the states of each stage could be adjusted in the process of point-to-point motion. Therefore, the impact of motion
state switching on the mechanical equipment could be reduced and the stability of the motion could be enhanced.
The convergence of HCPPMT was proved by Lyapunov method, and the physical properties of HCPPMT were
mathematically proved. The superiority of HCPPMT was illustrated by comparing with two other trajectories and the
application of trajectory planning for end-effector of three-degree-of-freedom manipulator.
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Fig.5 Structure of three-degree-of-freedom manipulator
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Tab.2  End-effector coordinates of desired path points and
displacements m
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Fig.6 End-effector trajectories in x-axis direction
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Fig.7 End-effector trajectories in y-axis direction
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Fig.8 End-effector trajectories in z-axis direction
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Tab.3 Maximum values of acceleration, jerk, and snap of end-effector on each coordinates
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