HSTHH 2
201743 H

X % ® L K ¥ ¥ R
Journal of Dalian University of Technology

Vol. 57, No. 2
Mar. 2 0 1 7

XEHES: 1000-8608(2017)02-0177-07

— Rl N dpe 0 nadt JE i B R S0 E o8

AR GO | =~ > SN R 2R

(1. A#EBIAY BFEESRAIREH, U7 K%
2. A FHARER AT, TH FM 215000 )

116024

WE: s ARt R BR BRI R T — RS A RN EERGE T
Bkl Smd ke AR AAE R T AR EAN hFEw, R TIEART
AXEEN AL ZHEAREZH FROAED L. RO X ETRIA TR R 5
HREEBENALEN TR EHARHABEAT NEANBEHRRAGEATHENR

=3

.

KGR : ARAE N30 I F AR A A E

hE 4 &S . TH16;TP242

MERFRIRAD A

doi.10. 7511/dllgxb201702010

0o 9

BLas NS0 B30 FLR  BAR 38 25 78 1 B 42
ML) 38 2 T 4 i I T AL 10 5 2SR A RO Y
B 32 Bl B, 2 T B AR N B A0 15 ) TR) R 2
— L RGBT 2 UL TN T R AR
AE R AT 9 e /N L g A 14 3l 1 s e
SRS B b, e A 0t S Tl 7 AP AR Y
PERE R b, D&Y 23 ] B3k ML S 3o AL 4 A iz 3 i
HRRR RIS A A SR UL E ) K R Y
(LY AEXSHLAR AN HEAT I8 By il i 4% AL 5 24
R EE 2O R 2 RO Y O i TR
L LA Nz 2l A PR, B gl 5 R A
B R S R S BOIR B R R K A e 22
L Y BRA SE R RRL DR, AR X AL AR N R AT B
8 ML) I 6 20T 25 45 7 RS JEE RN T JRE 4 2 R 2%

=

K A AR A BB S A R A R T R4
347 A TR K B 22 20 %) 2% 03 B Bk 47 4
b o LS BRI 0 34 22 1) 1 S B R R AR
M BR A % BB S A AT §E T L KAML &7 Nz 3t
T R A S B ] 5 I S A 5 3 i = Wk 22 0 X4

Wi B . 2016-07-31; {EEBH . 2017-02-16.

HEAT BB % e i HTIMAS, oR Bl s SUARAN R &R
W5E Hoig gh i . Saravanan 55 7E % 815 ) 2
WHYHTAR T 8 ] NURBS fh £ 9 %1 WL %% A iz 3
BT, T8 AT PR Ak B DA 4 e B AR N B AR R R
Piazzi S TEWFFEHL A Nz s i F2 rhwhags 7 Homidi
e/ ) AR R B N AT B0 IR i 32 1AL
i N3 1 PERES . Zlajpah S5 RS B £ 57 T HLAR
N 357 R BRAT 10 3B Bl 24 SR I ) A
(938 S, O 7E SEBR W ek T AT AT
EwE.

3 o G F Y B0 ) R DAL A8 Nz 3h i
BRI R B AL AR SC LI A e R TR K A Mk
UIRE PN EEIROE SO T U 52 VA X IR N
(132 ) 2 IR WY A B R L 43 i S Bl ) 2E Pk
fil, $ th —Fh 5 F il 2 42 2 2 AR dee p
TR B L LLAE GRUE ML 38 N 32 3l A 8 BR i i 2
T B R AR KB 0T 19 9K B P RE.

1 W3R PLER A 3h ) A0

WAL e AR Bl F7 2 PERE -5 4% AT 1 4 3
JE FF AR A0 oA AR AT B9 e sl B LA S AL 1Y

EE&TB . EEAREFILE BT E (61472062) ; H S @ 4 IEAEMIF L 45 9% & 500 9% 4 ¥ By 35 H (DUT15ZD230, DUT16RC(4)20) ;

FRHE S PRI 9 B H (2015BAF20B02).

EHEBAN: & 2 (1983, 8 4, 0fi, E-mail:zliang@dlut. edu. cn.



178 K #

B I X

TR VIR DG, 2 T £ = HLAS %) e 1 28 5 AT
PE 5T H 3l Ty 2E e Re X ALER AN AT Bl )24 o bt
B2 B AF 58 T AR FBSE T A0 B Y A S B AL
i N S B o8 3 A R v i B Y RN X AL A
P14 2 il S8R 5 e R T DA 4R — B B G hn
Bl A HEZEE X

BEXTHE BB & N & A SR F A B 0 AT DY 3% AT
(R AL 445 4 3 TR A B H 3k ST A ML AR Y
B 12 R R 1 BT R R i B AL A N R 4G A
(112 2l fa] ], KR 5 sl 0 61 BE 2R o /N 6 B0 1 £
FER B AERRGER) SCA bR, AT IR IZ — H BB
A8 AFF CE AP F BC A AD J#F#F DF &K
FEAY IR Ly Lo Lo 1 LA Lo FFTF 0 AS AT T
IMLER N, HPLA% B H R A IR 0 R 8 1% 07
=N

Ly IL
Q; 75(%) Iq; (1)
Hrf L APiAs B H G Q FRaRERIFES i A%

U IR SR = 1.2,
) 4 1 8 95 FLAT 5 4 W 5 50 O 1 S 1 28 ik
G NI SLASHR . XD ¢ BO— B S BV
PSR

a3 q (i=1,2,0,

.
Z
D, i Fy
Iy
I
F
3
a L
T ?
'%” ey |
A b
A(—d C%)(o,om
9

W1 Al AE SN

Fig. 1 Palletizing robot arm structure
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Fig. 2 Speed constraint representation
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Fig. 3 Acceleration constraint
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Fig.4 The optimal acceleration diagram under

the constraint of acceleration
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Fig. 5 Velocity and acceleration constraints
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Fig. 6 The optimal acceleration diagram under the

constraint of velocity and acceleration
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types of velocity curves
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Fig. 9 Robot end action graph
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shaft group
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Research on robot trajectory planning algorithm
with optimal acceleration

ZHAO Liang”', ZHONG Chongquan', ZHENG Feixiang’

( 1.Faculty of Electronic Information and Electrical Engineering, Dalian University of Technology. Dalian 116024, China;
2. HUAWEI Digital Technology Co. , Ltd., Suzhou 215000, China )

Abstract: In order to solve the problem of overrun in the process of robot debugging, a control
method with optimal acceleration is proposed based on T type velocity curve under motion constraint.
The dynamics performance of the palletizing robot is analyzed by using Lagrange method and the
realization process of robot trajectory planning algorithm is discussed. This algorithm makes full use
of the driving performance of the driving joint on the basis of smooth and stable movements.
Compared with the traditional velocity curves, the control effect of the robot is significantly improved

both in the single axis mode and the axis group mode.

Key words: palletizing robot; dynamics; trajectory planning; optimal acceleration



