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Table 3 The specification of motor of

a left arm
% z 1% 2% 3 4%
2] A kg) 1.9 12 0.5 0.5
AZEA(Nm) 127 0.64 0.159 0.159
A
2AE (kenr) 0.36x10° | 0.20x10™ [0.026x10*(0.026 10
4 0.04 0.04 0.03
sgaanm | ' ' 0.03
AAYA¢(pm} | 3000 3000 3000 3000
1A%
Fig. 3 Coordinates frame of Dual-Arm robot AlA4(ms) 05 07 10 1.0
with 8 axes
Ficat]
Table 1 The specification of a left arm 3.1.1 AIS[0}M BhY
7} g9 7y g A9 RARE L Ate Aoj719) AeS HQAs7 Haio] 48 o)
Ake) Zol(m) vl 22 (Nms) A9l 27be} 2R (SMB)ol B asted 28] 2 BY
ml [ 15067 | 4 0.35 f1 2.21
m2 | 8.994 b 0.26 2 0.7 Table 4 Fuzzy control rule
m3 3.0 )| 0.2506 3 0.7
md| 10 | & | 005 | 4 | 0.0003 | NB (NM| NS | ZO | PS|PM | PB
NB NB | NM
Table 2 The specification of a left arm NM NM
NS NS | ZO PM
2+ & 7] FIE-R “Rad ZO0 |INBINM|NS|ZO| PS|PM|PB
o = o = {*’%‘E'{ﬂ_‘é(kgmz)
Harmonic Driver | nl | 1/50 | 11 { 0.821 PS |NM Z0 | P8
Harmonic Driver | n2 | 1/50 | 12 | 0.136 M PS | PM
Ball screw and PB PM | PB
o n3 | 1/45 | 13 | 0.045
Timing belt, 71
71 A
Timing belt nd | 1/12 | 14 | 0.0014 '
NB : Negative Big, NM : Negative Medium

NS : Negative Small,  PS : Positive Small

AHEEl A4 Table 1 ~ Table 3¢ 314 glon, PM : Positive Medium, PB : Positive Big
Fig. 3& 4942 %9 718 725 Yeiiz it 70 : Zero
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Table 5 Membership for linguistic variable

NB|NM|NS|ZO | PS | PM| FB
-6 1 103 0 0 4] 0 0
-5 10707 0 0 4] 0 ]
-4 103 1 (03] 0 0 0 ]
-3 0 07107| 0 0 0 0
-2 ¢ 031 ]03( 0 0 0
-1 0 0 |07107] 0 0 0
Q 0 0 (03] 1 |03 0O 0
1 0 0 0 |07107] 0 0
2 0 0 003 1 1037 0
3 Q 0 0 0 1071074 0
4 0 0 0 0 (03] 1 |03
5 0 0 0 0 ¢ | 0707
6 0 0 0 0 03] 1

o Z7]9) 7L Table 49 Uehigich. Az )
Al o7t 2719 249 Aol YA 2¥L
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Fig. 5 Simulation results of position trajectory
tracking for link 1.(4 kg payload)
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Fig. 16 The experimental results of SOFC
for position and velocity trajectory
tracking of link 3.(2.0kg payload)
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Fig. 17 The experimental results of SOFC for
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Fig. 18 The experimental results of PID con-
troller for position and velocity trajec-
tory tracking of link 1.(2.0kg payload)
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Fig. 19 The experimental results of PID con-
troller for position and velocity trajec-
tory tracking of link 2.(2.0kg payload)
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Fig. 20 The experimental results of PID con-
troller for position and velocity trajec-
tory tracking of link 3.(2.0kg payload)
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Fig. 21 The experimental results of PID con-
troller for position and velocity trajec-
tory tracking of link 1.(2.0kg payload)
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