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Autonomous Wall-Following of Wheeled Mobile Robots
using Hybrid Control Approach
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Abstract-in this paper, we propose @ new approach to
autonomous  wall-following  of  wheeled mobile robots  using  hybrid
control system. The hybrid control approach is introduced to the
mation control of nonholonomic mobile robots in the indoor navigation
problems. In hybrid control architecture, the discrete states are defined
by the user-defined constraints, and the reference motion commands
are specified in the abstracted motions. The hybrid control system
applied to motion planning and autonomous navigation with obstacle
avoidance in indoor navigation problem. Simulation results show that it
is an effective method for the autonomous navigation in indoor
environments.
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Fig.1: Configuration of two
wheel driven  mobile
robot.
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Fig.2: Wallfollowing within the boundaries by the
user—-defined constraints.

a3 29 #HYGBFRANA AR FE2A C, Gl 94?}
AA WAAM 28o] o]5&%E ¢, 00S FX5H FP3o] ¥
799 R0 ¥ & A% F, 223 quRg A wﬂ
27V Zztel F£2A9 Cd A AR #FF pl(HS G
o 98 A #§4 HAH7F ZHEG. B o) Fzio] ¥H
# FE glo] <HHsA FPE7] 4T FY FHdL pe
< p < iR AREY AR, o)FaR WY FyAle
Thee AGZAE $A6) BEaF g}
i) FAG oMY A}EA-Be FEFH G, Gl 4% AA
Wl H WEe FRscl o,
ii) AW BET v, 50S §AF o} F).

42 2o, G : pih=a C,: pD=b a,beR,2 8
& w28 33 Fae
p(=1[0,a], if p(H < Cy, (7)
p{H=[a,b], if C, < p(d < Cy, (8)
p(D=[b1, if p{d > C,. (9)
E2 FEE 5 do A(7-9)9 BF FAEL o4y WL
ge Q={1,2,..., Nt 9714 Qv ol4idH Floz gz
B elsr

1) °1AH3® ¢=1< Receding Motion22 p; < pid o
Cioll o3 Ho2RE HAARE 3t o4t 35 Aon
= (control mode)elt},

2) ol A g=2%  Straightening
P < b < P FFEE WelN F9 @ e
Aol R ot}

3) o|A}e]l ¢=23& Approach Motion©2 p; { pid w
C;ol oJ3 o1 B 2ol Yoz JARA e o4 FF

Aol rzoldt,
Ao Helg olabde] MELEL AEH Hd FHL Y3 o
T229 ¥ F&(basic behavior)& Uehd Roz ztzte)

Motion
N B

ol e e 2R zEH HHEFHPL AF NE B3I
(reference motion)°] Btt. F, YA ZE glo] FoiF
TE2AE TEIAAN 2] A48 LIe T (desired

motion)E°lct, o] A=GSE pd - ) Al uE}4 dp/dt
£ 9FA (multi-valued) T2 Folad

. 4, b: < i’i
pio=| 0, p<p < (10)
-4, bi > A

2 2937 Zo] 43t} 97 4 € Relt}.

a3 3 2239 yuizte) A W
Aol £ 3,

Fig. 3: Multi-valued function
with respect to distance
function.
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using by digital automaton.
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Fig. 6: Result of autonomous wall following.
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