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A Study on Orientations Interpolation of 6-Axis Articulated Robot using Quaternion

Jin-Su Ahn*, Won-Jee Chung"

Abstract

RecurDyn®.

This paper presents the study on orientations interpolation of 6-axis articulated robot using quaternion. In this paper, we
propose a control algorithm between given two orientations of 6-axis articulated robot by using a quaternion with spherical
linear interpolation. In order to study the quaternion interpolation, We created Inverse kinematics program and Interpolation
program using LabVIEW®. The rotation angle of each axis were calculated using both euler orientations interpolation
program and quaternion orientations interpolation program. The proposed control algorithm is shown to be effective in terms
of motor angles and torques when compared to a conventional Euler angle interpolation, by using both LabVIEW® and
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Table 1 Denevit-Hartenberg parameter

Joint 6 d a a
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2 0,-m/2 0 a 4
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Fig. 2 Robot control system 6 s ds 0 0
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(b) Block diagram
Fig. 4 Forward kinematics program
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Fig. 5 Inverse kinematics program

g a4 e =R Boldt 35 uigez za2ady
ik

2 =AM 9743 Z2a9e oy AR
SLERPZ W) W7VEl A3} 38 wol 239] 2+ 939 2%
€ AXRI o] ZR I v B 29 Qtof| 3¢ =
2ag02 ALEAZE HT Aol Z Ellvie) Aoz 2y

(o]

o 7 wdel A=8 AN Ak 7]t L2
Fig. 59} Ztt.

rl

4, we| w7t oy

4.1 Linear Euler Interpolation

gutroz 2 WY Hi2 o4 25 AREt] ¥4
B 3k 29 &4 2RA HHE B3] Ahe
L4 4 AR E Bite ’HOF ). o9 7 HIPHE AN
sto] SAZE AL 4 298 7 282 ¥ 7N EA1A
o] A Hrt. WA £ wge] AFRE J557] oA
g Hx5o] AR Aol Adg o] G

]

=i A AMEEE 998 W9 B7H-2 Linear Euler
Interpolationo| ] Z-Y-X @z 2 ARg3ich dutaog



B AR TAIAH

[&t5|X] Vol.20 No.6 2011,

Fig. 6 Linear euler interpolation program block diagram
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Table 2 Motor max torque data Table 3 Motor max torque data
Joint Euler SLERP Joint Euler SLERP
1 2,209 520 1 0.17 0.15
2 147,578 146,293 2 0.59 0.50
3 -42 895 -50,393 3 0.64 0.57
4 -4,723 -4,577 4 0.80 0.75
5 2,025 871 5 0.16 0.15
6 -4,591 978 6 0.35 0.34
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