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Fundamental Studies on the Kinematics and
Dynamics of Robot Manipulator

Masaaki Kobayashi, Hikaru Shimizu and Haruyuki Suganuma

ABSTRACT

In this paper, we describe the algorithm for solving the inverse kinematic prob -

lem and the computation methods of joint torques of the revolute joint type mani -

pulator.

At first, the computation methods of joint variables from the position and the

configration of end effector are considered in the case of the revolute joint type 6

link manipulator. Secondly, the manipulator dynamics equation of the revolute

joint type 3 link manipulator is derived, and then, the effective inertia force, coup-

ling inertia force, centripetal force, Coriolis force and gravity are computed in

detail. Finally, using the digital simulation the variations of joint torque with re-

- spect to joint angular velocity and acceleration of 3 link manipulator are studied

when it moves along a straight line.
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Fig.2 Revolute Joint Type Six Link Mani -

pulator
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Table 1 Comparison for the computation re-
sults with respect to four computa-

tion methods
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Fig. 4 Flowchart Deriving the Joint Angles

from the Position and Configuration
of the Manipulator End Effector
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Fig.5 Revolute Joint Type Three Link Ma-

nipulator

Table 2 Link length, Mass and Actuator for
the Revolute Joint Type Three Link

Manipulator
Yoy |BEE 2i () |EHE mi Ge) | 7ofar-s8e Ly (egom)
1 0.0 20.0 5. 654609
0.4 6.6 2.004699
3 0.336 1.5 0.8237586
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Fig.9 Joint Torques acted at Joint 2 when
the Maximum Speed of End Effector
is 0.5 m/sec.
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