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A Development of a Teleoperation System Using
an Universal Master Arm

Dong Hyuk Cha

Hyung Suck Cho

Dept. of Precision Engineering KAIST

ABSTRACT

In this paper, an unilateral teleoperation system using an
developed. This
composed of an universal master arm, a slave arm and a
telerobot controller.
vertically articulated type link structure, while an industrial
robot is used as a slave arm. As the shapes of master arm

universal master arm is system is

The universal master arm has a

and slave arm are different, the workspace mapping is
needed, which maps the workspace of master arm to that
of slave arm. Experimental results show that the slave arm
of the developed system effectively follows the operator’s
motion.
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Work spoce of master arm
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(e) Reference Lrajectory for slave arm

7 coordinate (m)

7 coordinate (m)}

ez A7 AAE APl 64 5L BF EQNF
+ & 48 viaE oo AUt Az A 3ol o) F
oA ol ¥WH AP VAol uish o W2 AN FRE Y
0.2 0.3
£ Eoes |
o 0.15 /| o
2 P
g 2 o2 |
o ©
s 0.1 =
8 2015
13 L3
- >
0.05 . . 0.1 . . .
0.2 026 03 0235 0.3 0.35 0.4 0.45 05
X coordinate (m) X coordinate (m)
(a) Master arm trejectory (b) Reference trajectory for slave arm
6.3 0.3
E 0.25 \E./
o v 0.25 ]
El El
% o2 | E
o ksl
4 5 0.2
8 0.15 | 8
(8] o
- -
0.1 0.15 T T
0.3 0.35 0.4 0.45 0.5 0.1 0.15 0.2 025
X coordinate (m) X coordinate (m)
(c) Actual trajectory of slave arm {d) Master arm trajectory
0.45 0.45
E 04 | E 04 |
2035 2035 |
© ©
£ £
- 03 o 0.3 ]
S 9
3 S
8025 | 3025
- >
0.2 T T T 0.2 T T

0.150.20.250.30.350.4

X coordinate (m)

0.150.20.250.30.350.4
X coordinate (m)

(f) Actual trajectory of slave arm

0.15 0.35
E
~ 03
0.1 | o
E
£o025 | Q
<
0.05 | s
g 02 |
Q
o N
T T 0.15 T T T
025 03 035 04 0.35 0.4 0.45 0.5 0.55

X coordinate (m} X coordinate (m)

(g) Master arm trajectory  (h) Reference trajectory for slave arm

o
w
<3

0.3 |

——

0.256

0.2

Iy 7. miAH - &doln ¢

3% A¥

e
-
o

T T T
0.35 0.4 0.45 0.5 0.55

X coordinate (m)

(i) Actual trajectory of slave arm



S3lol gdolR ¢dofl XY A Y FAEF FoAdle

2 §elrh
Hagel

[1] J. Vertut and P. Coiffet, "Robot Technology,
Vol.3A, Teleoperation and Robotics”, Prentice Hall
Inc., 1986,

[2] C. Vibet, “Emerging Methods for Master-Slave
Manipulator Design™, Int, J. of Robotics and
Automation, Vol.l, No.2, 1986.

[3] Y. S. Park, et. al,, "An Extended Workspace Mapping
Algorithm amd Its Implementation in a Nuclear
Telerobotic Control Sytem”, IFAC Sym. on Algorithm
and Architecture for Real Time Control, 1992,

[4] K. C. Koh and H. S, Cho, "Development of a PC-based
Scara Robot Controller”, KACC, 1990.

[5] "James & James Mathematics Dictionary”, Van
Nostrand Reinhold Company, New York, 1968.

347



