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Learning Control of Indoor Balloon Robot for Docking to Recharging station
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Tablel Control decision of blimp robot

Name Condition Control
Control No3 Areal XY Z
Control No4 Area2 Z
Control No5 Area3 XY
Control No6 Aread
Control No7 Aread VZ
ID6] 06 Fig3 Experimental environment
Control No3 P1 P1 Control No7
P2 4 1 2
Control No4 3
NoS> No6 Area? Areal
Area2 Area3 Aread z 130
Z 200
2 1 X Y Z Area
3 2 Table3 Control area configuration
51 Area Condition
Areal Area2
Area2 X2+ (Y -187)% <80°
Area3 X2+(Y—187)2S(%Z—24%)2
Aread X 2 + (Y —187)2 < (zy Z _ 25y)2
70 7
Pv 00 0.2
DX DVX t 4 1 3
XY Zz2 06 VzZ \74
c1o Dx_, >0ADx <0 coo DVx,_, >0ADVx <0 41
~|Dx_, <0ADX >0 ~ |DVx_, <O0ADVX >0 X Y Z 8 41x 41
2 0 1
Table2 Update rule of learning table 300[sec]
Cl C2
Pv<Dvx
Pv>Dvx 4 1 4
Pv>Dvx
Pv<Dvx
4
4 1
4 11 DX DY DO
3 50cm 7 7
75cm 3
- DX, + DY, <102
200 X 200 -50 Y 350 100 Z 300 |D8, 0.2
S=(0 0 200) Z,,2130 A Z, <130
P2=(0 187 130) P2 4 2
P1=(0 187 200)
z

302



FlIT2006(0 5000 00000O0O0O0O0O)

z Table4 Comparison of Leaning Control with PID Control
-5[cm/s] Value Learning Control PID Control
F2 R 1528.79 2198.33
F2 z 863.47 1728.79
F2 0 0.875 2.492
P T F3 R [cn] 5.956 7.157
F3 6 [rad] 0.039 0.079
4 FL F2
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Figd X-Y Trajectory of balloon robot
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Fig5 Z coordinate transition of balloon robot
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