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ABSTRACT

This work proposes a controller tuning method of a Hyundai 8608 robot in order to improve its performance. For this, we

analyzed the control structure of the robot, and the functions of all the adjustable parameters in the robot cdntroller with a
reference B ACHI Technical Report? Through the analysis, we found out that 3 important parameters(VRRL, VRF, VRGIN)
act like a conventional PID gains and other parameters are closely related to these 3 parameters. Conclusively, parameter

tuning of these 3 parameters is enough in most cases of applications with other parameters fixed. The conventional PID

tuning is performed to each joint of the test robot with Robot Performance Evaluation System(shown in our companion

paper) so that the acceptable gain ranges for each joint are determined and then the robot performance tests are repeatedly

done with the combination of the acceptable gains. Finally, the best combination is selected for its best performance. For the

effectiveness of the proposed method, it was implemented on a Hyundai 8608 robot and its results are compared with the
results of NACHI'BSemi-Auto Tuning Method and the results which are done by a tuning expert with his eyes. \
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4 Wb, a Hyundai 8608 Robot Controller(@ T 8608 22 o] 7))

Robot Performance Evaluation System(Z2% A% H7} Al&H), Each Joint Motion(Z& %53, the
allowable combination of controller gains(&-%7}+5% gain & 2 ).
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Fig. 1 Block Diagram of NACHI 8608 AM 11 Controller
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Fig. 2 A Power Amp Unit and Six Servo Amp Units in
NACHI 8608 AM 11 Controller.
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Fig. 3 A Model of the the Robot Controller with the Gain
Kp(VRRL), Kvi{VRGIN), Kvp(VRF).
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Fig. 4 Result for VRRL=100, VRGIN=10, VRF=10
(Left) Load=0.002 , (Right) Load=0.01
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Fig.5 (Lefty Result for Load=0.01, VRRL=100,
VRGIN=10, VRF=100, (Right) Result for
Load=0.01, VRRL=120, VRGIN=10, VRF=100

VRRL=120,
Result  for

Load=0.01,
(Right)
Load=0.01, VRRL=125, VRGIN=80, VRF=100

Fig. 6 (Left) Result for
VRGIN=80, VRF=100
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Table 1 Command Pose PO, P1, P2 for each joint motion
(unit: degree)
S PO 0
S Pl 0
S P2 0
H PO 0 0
H P 0 0
H P2 0 0
V_ PO 0 0
V_P1 0 0
VvV P2 0 0
R2_P0 0 9 |- 0 0
R2_PI 0 90 0 0
R2 P2 0 90 0 | 0
B PO 0 90 0 -90 9
B _P1 0 90 0 -90
B P2 0 90 0 -90
R1 Po 0 90 0§90
R1_P1 0 90 0 -90
RIP2| 0 90 0 90

Table 2 Selected Volume Set for each Joint(Joint-VRRL-

VRGIN-VRF).
R2-7.5-9-8
V- [Casel]
5.0-9-
10 R2-7.5-7-9
H- [Case2}
45-7-
10 R2-7.5-9-8
V- | [Case3]
5.0-9-
8 R2-7.5-7-9
o [Cased] | 570 | R1-7.5-
9-9 R2-759-8 | 99 9-9
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10 R2-7.5-7-9
H- {Case6]
5.0-7-
8 R2-7.5-9-8
\'E [CaseT}
5.0-9-
8 R2-7.5-7-9
[Case8)
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Fig. 7 (Lett) Joint Motion and Command Pose for Joint S,
(Right) Joint Motion and Command Pose for Joint
H.
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