% 37 5.4 8 M 2] T =2 Vol. 37 No.8
2020 58 A Journal of Mechanical & Electrical Engineering Aug. 2020

DOI:10. 3969/j. issn. 1001 —4551.2020. 08. 023

ETEBERMEHIPNILNFZAZSES
P 18] B 0 B 328 AR X A 33

x| 2 sl Ef

— =

(L YT S PO B Be LB T REAR VIV 1 5 3300952, T TR~ BE ALK TRES2Be , @il Tk 315336)

=2
¥zl

FE AR e B RS R E T LS N AR IR, Beit 1 — ok TP 08 S iz sl i Tk e A 2222 B i (] d 010 8 L
7595 %50 AT AT RGE T TR R ARZS o WFFE 1 M G RUALAR A B3z Bk , I AR I 5 8 < C AT 55 1) 2R AL 2% 5619
HIPERE , KT T B 22 A8 AU A 7 % AT R R SR ARS O DI T I ) 45 B e R R P S 20 D 00 6 1 gk i ], S 3 1 AT 803 10
Pl FEE R AT RIBEER AL 6 [ h B (DoF) MLas A EiiAT T BRI, SCaa 45 SRR U A T HoAt fe (L AT 32 sh L) 07 1%, %05
TEAE LS AR TP ) 2 B2 5 39% , RV IR A OGBS AT BAT B i) AR AL PR RE

KRR PRI s Tl LR A R s 228 Ak

& 4> 35 THI6;TP242 XHERFRIZAD A XEHHS 1001 —4551(2020)08 - 0983 - 06

Research on multivariable time optimal trajectory planning of
industrial robot based on smooth reflection motion

LIU Lan-lan', QIU Lei’

(1. Department of Mechanical Engineering, Jiangxi Manufacturing Vocational College, Nanchang 330095,
China; 2. School of Mechanical Engineering, Ningho Institute of Technology, Ningbo 315336, China)

Abstract: Aiming at the problem of how to improve the work efficiency of high-precision assembly industrial robots, a multivariable time-op-
timal trajectory planning method for industrial robots based on smooth reflection motion was designed, which can be effectively applied to
health and degraded states. The kinematic chain of the industrial articulated robot was studied, and according to the requirements of precise
assembly tasks and the performance of the robot’s joints, a novel multivariable optimization method was used to shorten the execution time of
any specific path to the shortest. The acceleration time was adjusted asynchronously, and the execution efficiency was optimized. Specific
tests were performed on a modular 6-degree-of-freedom ( DoF ) robot in the optoelectronic industry. The experimental results indicate that
compared with other optimal execution motion planning methods, the proposed method improves the robot’s execution trajectory speed by
39% , and has better optimization performance even in degenerate joint mode.

Key words: trajectory planning; industrial robot; time optimization; multivariate optimization
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