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Design of Teleoperation System of KUKA Industrial Robot and
the Control Algorithm with Heterogeneous Master/Slave Structure
TANG Qing'* LIU Sisi' ,SHANG Liuji' ,LI Yong'
(1. Dongfang Electric Co. ,R & D Center, Chengdu 611731, China;
2. School of Manufacturing Sci. and Eng. ,Sichuan Univ. ,Chengdu 610065, China)

Abstract : The design method of the teleoperation control system using industrial robot KUKA for was introduced the hazard environment
and the control algorithm with heterogeneous master/slave structure. Using the Eth. KRLXML software package,a communication based
on TCP/IP was connected between the robot controller and the remote computer. The joint angles and positions of the endpoint of the
KUKA robot were sent periodically to the remote computer and commands from the remote computer were received and executed by the
KUKA robot. Teleoperation control algorithm with relative scale transformation was adopted in the teleoperation system. Motions of the
master manipulator was transformed to the slave manipulator’ s coordinate. By implementing the scaled relative position and pose trans-
formation, the proposed control algorithm not only could be used in the designed heterogeneous master/slave structure, but also could
satisfied different operation space requirements with high accuracy. Physical experiments verified the proposed teleoperation system and
the proposed master/slave control algorithm.

Key words : KUKA industrial robot; heterogeneous teleoperation ; master/slave control ; scale transformation ; homeomorphic transfor-
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Fig.1 Composition of tele-operation system
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Fig.2 Control strategy of teleoperation system
3.1 HANGERAERERTITE
RS A7 28 ) o A5 A2 1 D7 1% 2 g R S >
FH/IN R 0 TAE 25 ) 2B S R 8 A T AR X
], H 32 25 vk A 18 T 44 T 10z 2 5 BV L
ZAE R RIATT R FRE T B — R

NRERETT G, LU i B A P il 18 4 o g Ab
T IREHT , RGERERE BRAEE ], AT 4%
il LAz i 77 3058 MR 5 S AL TR
TRCIRAS I, S P APl , e 2 A T 1) a2 sl o
HLES AAS=AATATRZ R . PR 5 4R TTR 2 )
18 BB S AR 15 fi RS R (0 28 AN TR I, 42 ) T4
23 (L ANFH ] o 38 A Y AS RORIIRE B 37 5 A A [ gl

i s W NEET MR (SO IE NI S:IPOPN
PVEF 2 (0] WA 55, W B RIS e TAE =S
B8] _I Y 78 A8 1

B N SR B T892 30 MR Loy i
o sh M F#iz sl , th T ek iz sh F-F- 5812 s 4Rl
AR Ay it P2 72 48 64 ) R e S, DR ke S 44
(432 B ] DUR R S TE 4R TR R T i — Il
ARG B T, , AHRT A2 Bl 0T I 1) JE i 728 460 4 [ T,
M EARRBDE A (1) P

-
0 1

Hrp, R, F1P, S35 0ARNIEE) Ty, (e BT
i, R AT R e s sh SRR s )

AR 1 E AR 2R AR T BT 315 1 A i
B3N Ty, Feffe LR NALR 2T B R Sz 3 T, , 52
IAEBLBALALR 2T B g A disiz shACR 5 B
N AR 2R 8938 SRR A5 ) o I e 25 230 3 4>
N3 s .

THEF iU "*F’?i‘ﬂm
AR 7 AR F MARR R

(1)

HIESIN
LY T

Foe e~

3 EREF BREARBEEANSNSALTREER
S

Fig.3 Coordinate transformation among the master ma-

nipulator, the operator, the camera and the slave

robot
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