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Learning Control of Indoor Balloon Robot for Docking to Recharging station
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Fig1. Hardware Configuration of Indoor balloon robot
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Fig2. Control decision area diagram (Left), Control decision
flow diagram(Right)
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Table1. Control decision of blimp robot

Name Condition Control
Control No3 Area1 X, Y,Z 3—H
Control No4 Area2 Z (ER)
Control No5 Areal XY
Control No6 Aread I—-£
Control No7 Aread VZ (TE)

|DO| =06

Control No3 (& P1 (#8689 5. P1I% %k, Control No7
IZ&Y P2AOTEREEA#5. LHAL, RERBICIUYREES
PR TeERWEEandH5.
No5, No6 TlZ Fy ¥V IchBELRERZAL-THBZET
TS5, £k, HEATYTICIISEOBERSHL-H, HD
TYTICVEVMASEESOEVHENRIRE WS,

2OKSCH@TY 7, Ffoo—%EIL, 10
FIWAERET I LICKY, ERLIA-=DDEREZER
THIEHNHFShS.

3.2 FETHIE

Nib—=>roRy FOFBARICEFERWBGIZEANS.
CTOFTHEME HMCBEMREORE, #MICEE
BEOREZLOFEF—TLEEHFLTWVWL L TES
TS, FBT—TNCRK, MPT—TLELTTFHE
FLLHAZRBSETH L. &, OHT—TLICHE
BWEREL, COFMMETILIBTNCILTEEETT
ToTWL. OFELIEQEMH: LI-REDEESE Pv & LT
BRI D, Ff-, x [FIBEORE, Dix ITEERE, t (36
wHEERT.

Dx_ >0ADx,<0® DVx, ,>0ADVx,<0®
{Dx,_l <0ADx,>0® {DVX,_, <0ADVx,>0@

FENBOBRME, BREESLCEREEEZRERT D

—D1=&, Control No4,

CEILHD FET-ILOEHE, & 2 0FHTEZS.

Table2. Update rule of learning table

c1 c2 F—TINOEH il g
0) ® Pv<Dvx DF— T ILEH E~BE
@ @ Pv>Dvx DF—TILEH AE~EE
® ® PvsDvx DF—JILESR E~BE)
® @ Pv<Dvx DF—TIVEH E~BE
4. EBE
4. 1 REBHTE

4. 1. 1 EEBEXTF

REABIBEN 3 ITFRY. S FT—2&LT, EE 50cm
OA%EEY, ARLOEME 75cm & LTRETS. B30
S5 ICRELE-BSO/AL—20Ry FORTEEIE, -
200=X<200, -50=SY=350, 100=Z=300 TH5. NIL—>
0Ky b S=(0, 0, 200)EMPLEE LT, FuyFo ik
BTHS P2=(0, 187, 130)~B&T 5. P2 DLEDMBRE
LT, P1=(0, 187, 200)%8ET 5. ABHBEROLENST

BEEETLES LT, RBBREDFYF LT EEAS.

302

X

Fig3. Experimental environment
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Table3. Control area configuration
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Fig4. X-Y Trajectory of balloon robot
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Fig5. Z coordinate transition of balloon robot
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Table4. Comparison of Leaning Control with PID Control

Value Learning Control PID Control
F2 (R) 1528.79 2198.33
F2 (D 863.47 1728.79
F2 (8) 0.875 2.492
F3 (R) [cm] 5.956 7.157
F3 (6) [rad] 0.039 0.079
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