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Fundamental Studies on Robot

Manipulator Motion

Masaaki KoBavasHi, Hikaru SHIMIZU

and Haruyuki SUGANUMA

ABSTRACT

This paper studies some basic problems of the five link manipulator motion.
At first, by using A matrix we compute the position and the configration of
manipulator. Secondly, the Computation method of joint variables from the
position of end effector is shown by the flow chart. The tracking accuracy
for motion trajectory is also discussed with respect to the acceleration of
manipulator. Finally, the effective inertias, the coupling inertias and the gravity
loadings, which are required for the trajectory control of manipulator, are
computed based on the manipulator dynamics equation.
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Fig.1 Link Parameters ¢ ,d,a and ¢
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Fig.2 The Revolute Joint Five Link Manipulator
(MITSUBISHI RM—501 MOVEMASTER II)
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Fig.3 Coordinates and Joint Variables of Five
Link Manipulator
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Fig.4 Flow Diagram Computing The Joint
Variables from The Position and The
Configration of Manipulator
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Fig.5 Motion,Position and Configration of
End Effector

0 BRI T

Fig.6 Path Transition

—— T acc=T/5

———— T acc=T/2

Fig.7 Motion Trajectory

a b c d e
ZiTh o =
Fig.8 Computation Results of Transition

Velocity
JBn
pii:d
B
(mm/s 22
2007
1 T acc=T/5
1001
T acc=T/2
2 : e i
R c d &
miTh oS E
-100
-200

Fig.9 Computation Results of Transition
Acceleration



R, BIFHEDBITEE & INEE I DWW TRD I8
% Fig.8 & Fig.91R T, Fig.8 & b Tace=T/2, Tacc=
T/5 3E1 S E D B/IME282.84(mm/S) T P, AR %58
BLTB, Fio, Fig.9 X b Tace=T/2 DHAIMEE
TLDPNE BT ERbh B, £LT, P,»bP, ¥ To
LSBT, Tace=T/2°C, 185.58(mm), Tacc=T/
5T, 149.22(mm)ERES, ¥=E ol — XL, P
RTCEIERED DEMET 2 D TLBTRENT, Tace=T/
2C, 0.63(sec.), Tace=T/5 T, 0.55(sec.)& 5,
Lhl, T=€aV— 2P, A CEENE L It 58H
ZBABE, P P ¥ TOBTRMIZ, Tacc=T/2
T, 0.88(sec.), Tacc=T/5Ti¥, 0.65(sec.) &% b,
Wth b Fig TIOR LcBE R BT LA, BfERS
PN EDFEND b, BB, ROT-BIFHLED
L& « BB LD, FIETRREFER X HBaEs
THOERBEMBER ZRD Iz, (Fig.10~Fig.13) = h
bOK XD, Tace=T/2 D4 & Tace=T/5 DL+ T
BESiREDOZEI NI EBbh ot i L, IRE
DL D& Tace=T/2DBADHH, BEMHECLE
T L DEOLNTH S,

5. EfFEATES
2T, T=Ea U— 2 %483 5 O AEE S
HIOWTT T T VY - DEBHBRAEAWTEE L,
SYSvOTVLIE, VATAOEBIZRXNLVFKES
Brx i FPDELLT

L=K—P (5-1)

TEHIND, Thil, BPRONEILVFEERLL

BEI RO EL bR S,
d oL oL
= o eg | o 62

DI, o BEBROMET R ¥ pED LK, g
R, PRI AL M2 Th B
roHBER v . VA CHEATA L

n=éD@ﬁg@+éépm§@+m (5+3)
®

#/5. L
Djj P-—-xi:nx:r]race( BT? Jp aath) (5-4)
Dz, 2, Jpece <§q§§k% = (55)
D; =p)iii_m g i\?p_p (5+6)

ZZT, Traceld b V—ABRT, J,7Y v 7 POEHK

FiT 9 o hrE

27

R a b ¢ d e P,

T acc=T/2 -

-60
=

)=-
(deg.?

5,

Fig.10 Computation Results of 8,

b |

B
(deg.) 92

120
T ace=T/2

// T acec=T/5

60

P a b cd e R
' =17 R o i E

Fig.11 Computation Results of 4,
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