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Real-Time Direct Kinematics of a Double Parallel Robot Arm
Min Ki, Lee and Kun Woo, Park
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Abstract

The determination of the direct kinematics of the parallel mechanism is a difficult problem but
has to be solved for any practical use. This paper presents the efficient formulation of the direct
kinematics for double parallel robot arm. The robot arm consists of two parallel mechanism,
which generate positional and orientational motions, respectively. These motions are decoupled
by a passive central axis which is composed of four revolute joints and one prismatic joint. For
a set of given lengths of linear actuators, the direct kinematics will find the joint displacements
of the central axis from geometric constraints in each parallel mechanism. Then the joint
displacements will be converted into the position and the orientation of the end effector of the
robot arm. The proposed formulation is decoupled and compacted so that it will be implemented
as a real-time direct kinematics. With the proposed formulation, we analyze the motion of the
double parallel robot and show its characteristics. Specially, we investigate the workspace in
terms of positional space as well as orientational space.
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Platform 2

,v —Platfore 1

oy

Flg. 5 Double parallel robot system
(Constructed in changwon national university)

Table 4 Analysis of joint motion

Joint motion of A,(i=1, 2, 3)

—=
NO l 013 023 033 ( 011.12,15,16) ( 621,22.25.26) ( 631.32.35,36)
1 o . o 11.0, 6.5, ~11.0, 6.5, 0. —13.0,
? > ‘ ~11.0, ~6.5 | 11.0, ~6.5 0, 13.0
) 1128 1198 1128 7.4, 4.4, 7.4, 4.4, 0, —8.6,
~7.4, =43 | —7.4, =43 0, 8.7
) o 198 gs | 35 C20.9. [ <735 <209, | 74.0, ~36.7,
? 0.5, —8.8 —0.5, —8.8 0, 7.0
) 1128 - 118 27.4, 74.6, | 74.8, -32.28, | 74.0, —36.7,
0 “7.0, 0.7 ~0.7, 2.6 0, 7.0
. 1128 118 o 27.4, T4.6, | —27.4, T4.6, 0.78.7.
~7.0, 0.7 7.0, 0.7 0. —1.8
Joint motion of A;(i=4, 5)
N() 043 853 ( 641,42.45.,46) ( 651,52,55,56)
1 620 620 3.8, 7.3, —5.5 —7.0 20 0 7689
~5.3
2 820 620 28.8, 5.5, 68.9, —5.3|—3.8, 7.3, 75.5, —7.0
3 620 820 2.7, 1.7, 5.9, 62.9 | 2.7, 1.7, —5.9, 62.9
~1.9, —0.7, 16.4,1.91, -0.7, —10.4,
82 820
4 0 ~79.4 ~79.4
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Rangz of Pirth-Motion

Orivntatronal Fpaca for Fitet-Motion

Fig. 6 Positional Workspace
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