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Kinematical analysis and simulation of industrial robot based on Matlab

WANG Zhi-xing, FAN Wen-xin, ZHANG Bao-cheng,SHI Yuan-yuan
(School of Mechanical Engineering & Automation, North University of China, Taiyuan 030051 ,China)

Abstract; For the purpose of making kinematic researsh on industrial robot more effective, Stanford arm was studied. Structure and link pa-
rameters were analyzed , modified form of Denavit-Hartenberg notation was applied in establishing link coordinates and kinematical equation.
Matlab and Robotics Toolbox were utilized to configure the arm’ s kinematic model as the software are excellent in drawing and matrix manup-
ulation, validity of kinematical equation was verified. The results show that, it can visualize motion process by means of manual driving and
trajectory planning simulation.

Key words: industrial robot; Matlab; kinematics;trajectory; simulation

box t4 i1z Sl AT ATz B 2= B .

1 Stanford LK T 1 45 ¥4 S A S 5L
Stanford HLHKE T 1Y 32 L FH S EHMERL, O 45

0 5 7

Tl AL A 2 A L — A7 i, % 52
PEATRITTEROIT S AFAE A 85 A Sk o (I FLA

ARFFH 2R GE RN 52 b a5 A8 1) R G AT I T 5
H R E &4 K™ s ih il i 4 A, A48 5 S8k
BT AR ) S A A B B . Matlab & —Ffa] 4
A HA SRR B3R RE 0 i e A iE S, 7 LT
PR BUE S B FRF e A TR MR T T Y
Her SR — AR LA,

ABFFELL Stanford HLAKT1E N WFIEXT G, & 5600
PrH G FIEFT S50, 3B R G R D-H iz
R, f 5 7E Matlab 355 T, iz Fl Robotics Tool-

Wi B HF 2011 - 07 -05

Hey ey 1m0 A R A IR A JL R o AL, R
RABAARIE A A 2 DR AR 1 AR,
BEERA 3 AN B 5T LASEBLT R R | BHIR A 5%
BALEIA 6 MATAER 6 AT, A 6 A~5K1 A
FEE NP 1 R o 3R 6 AN FFR 2 T AR X
BRGEES  ABFIOR A D-H 3k #5764 FF1F
O AR AR TN 2 7 o

SR D-H YLD D-H 32 19 X075 T 2 7 AL AR &
I st R A Ao B ) 2 B R F R AT 0 S ST AR bR AR
Vil R AR HERY D-H 3%, il 9 2 55677 i + 1 f %l

EERA: FR 1971 - ), B IWE KA N, FENFEVI R G AR Ir2) 5075 121 55 97 1H I AFE. E-mail : sxtlwzx@ sina. com
BISBERN SRR, B, #0872, 4, W14 S, E-mail; ncitzbc@ nuc. edu. cn


http://www.a-pdf.com/?product-split-demo

.34 . Bl H

29

K

EEE

K 1 Stanford HLAK T %54

K2 Stanford FLBKTF-AHTCHII AR R

LEA M EMNLT i +1 50+2 IR AEL,
TS B A R y Bl e A T DR A 5 R T G Y
D-H 35, il 19z S 0 IR E A, il 19 « Bhiy
HWXRT i 5 i+ 1 B WAL,y R S e 7
VERIARMER D-H 37 0 WIRh 7 W 228 T S M40 %
FFHEIP ERAB R 4 DS EFFwWE d A 6 .
A o LM « , o Fl o FOREF H BFHE, d .0
FORFHEB PR Z R KRR o

Stanford HLAETFMIFFAFSEANE | s, X Ti%
FIRTME 0 B X W ER, HREZEXWTSH(REA
AR) MR R d 2R E, Al d,
H I NS BT B R I ORI ZE 3K, A5 5 (8
Wd, =0.15m,

2 Stanford HLAKT 115 2% 0 A

WETEHUR T A 25 M TN AT 2 8 3 2 s B~ oy
P, iz =2 oA R AL A gh 27 B Sk Az
L A SR, IS A AR A AT R B 2 AS TEE

FUIRBESC R B 4 AU S WU TR S 4R A T 25
(JEFF 6) FEFARPR AR 10| P B LS 584 R A
WUE ISR AR o 3z Bl (Al R I A AU [ L« 1 7]
Rt sraz shaeJr e, W R R i Bl 2 7 R iR i AE
W2 KT Stanford HLAKFAY SCHkH, FEEA A D-H 3%
EALIB TR, TR O ) D-H AR S 8 Ik
[IEHEAT 70 #
%1 Stanford HHFHIEFEHESH

A M K B T ey .
T TR
1 0 0 0 6, 6, 0 ~ 360"
2 -90° 0 d, 0, 6, -180" ~ 180
3 90° 0 d, 0 d, 0 ~20 mm
4 0 0 0 0, 6, -180" ~ 180
5 -90° 0 0 05 05 -90" ~ 90
6  90° 0 0 65 65 0 ~ 360"

Pl Niz sl I e, 45 7 Hlas NS AFFR L
TSRO ST AL B, SR A i 2 AT AL b AR AN T A
PRAIIALSE o DAL as B 2 O A, 57 U He A
O T ORFTRIERT | AR RAEIERT 0 — 1 AR R £
AR ARG SO A D-H L Sr A b 28 14 0 T 45

cos0, — sing, 0 a;_,
it _ sinf,cosq,_; cosf,cosq,_; — sinq,_; — d;sinq;_
sinf;sinq;_; cosf;sina,_; coswq;_, d;cosq;_
0 0 0 1
(D)
AL PUED 1 ~6 AR £t
re, —-s 0 0 c, -s, 0 O
o = s; ¢ 00 T - 0 0 1 d,
0 0O 1 0 -s, —¢, 0 0
-0 0 1 0 0 0 1
1 0 O 0 ¢, -5, 00
T - 00 -1 -4 T - s ¢ 00
0 1 0 0 1 0
0 0 1 0 0 1
res —-ss 00 g —S¢ 0 0
‘= 0O o0 1 0 S - 0 0 -1 0
-ss —¢s 00 s ¢ 0 0
-0 0 0 1 0 0 0 1
(2)

A2 PR A E AR AR,



%513 FERDE, 5 ST Matlab (9 Tl ALaR Niz 3l #r 5 07 1 =35

R[5 Stanford HUAKE 112 327 7 4 :
n, o, a, P,
n, o, a, p,
o =\T T T, TT;T=|" "~ " "
n 0 a, p.

0 0 0 1
A (3) s TCR AR RIE AN -

(3)

n, = ¢ ley(eyeses = s456) = $y85¢5] = 51 (s4¢5¢5 +
0436)

n, = s, [c,(cie5¢5 = 5455) = 5,856 ] + ¢, (546565 +
€48)

n. == 504056 = 8486) — €385¢

0, = ;[ —ey(eyesss +5,66) + 858555 ) + 5, (5,658 =
€46 )

0, =8 [ —cy(cyessg +5,06) + 838580 ] +¢; (= 54658
+ cy06)

0, = $,04C58g + C,858¢ + $,8,Cq

a, = ¢, (00,85 +55¢5) = 518,55

a, = 5,(¢,0,85 + 5,¢5) + ¢;5,55

@, = — $,¢,85 + C5C5

p. = ¢18dy = 5,d,

p, = $:5,dy + ¢d,

p. = 6d; (4)

3 Stanford HLHETF 12 3h F15 E

3.1 #|H Link #0 Robot FH#EITH LA

K 3 Stanford HLK T A 1

Link pRZCHIE M L = LINK( [ alpha A theta
D Sigma], ‘modified’ ), . alpha A  theta D 4 ~%
oo B n HLA AT BE O A A (R
*Sigma’ fRFICTTIA .0 FIRFL KT, 1 FoRB Kk
75 “ modified” {3 R F et i) D-H 24 ; Robot PR
H) R FA#5 2  ROBOT (LINK, ... ), Bl A LINK &4
HE—AHLER ARG, %] Stanford BB T AH B 1 4> 40
I

LI =LINK([0 000 0], modified) ;
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12 = LINK( [ -pi/2 0 0 0. 15 0] , modified") ;

L3 = LINK([pi/2 00 0 1], modified’) ;% #5577
14 =LINK([00000],modified) ;

L5 = LINK( [ -pi/2 0 0 0 0], modified”) ;

L6 =LINK([pi/2 00 0 0], modified’) ;

r = robot( {LI 12 L3 14 15 16} );

r. name = Stanford”

drivebot(r)
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