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Odometry and Navigation of an Omni-directional
Mobile Robot with Active Caster Wheels

Mol d ol F

(Eui-jung Jung and Byung-Ju Yi)

Abstract: This work deals with navigation of an omni-directional mobile robot with active caster wheels. Initially, the posture of the
omni-directional mobile robot is calculated by using the odometry information. Next, the position accuracy of the mobile robot is
measured through comparison of the odometry information and the external sensor measurement. Finally, for successful navigation
of the mobile robot, a motion planning algorithm that employs kinematic redundancy resolution method is proposed. Through
experiments for multiple obstacles and multiple moving obstacles, the feasibility of the proposed navigation algorithm was verified.
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Fig. 1. Modeling of omni-directional mobile robot.
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Fig. 3. The omni-directional mobile robot with active caster wheels.
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Fig. 4. Parameters determined by encoders.

MO - 22 - AAERSES =X M 15 &, M 10 & 2009. 10

G x Xg

=ik 230 71548 ohf W
Fig. 5. Geometric parameters of the omni-directional mobile robot.

a9 5. A8

X
&=y 15)
¢
o] ®utel 2ol 919} AMlE I 59 o] F A
Al = dIZr] BH(g & 6,)F o83 L& F AT
2 7o 3 AAE Al A7 g, = ol 2
o AN BE & 4 k.

=g =4 (16)

g g7} FONT olefsl 2e AR T 2l
229 9A9% 402 248 + Ak
Step 1: v}F <] #X|9} 3Hzke] 271gks A7tk
O, : (%01, ¥01) O, : (X035 Y02)
771'[0] = (91[0] = 91[0] =
Xn[0]=d =112,  y,[0]=-a
Xpal0l=d+1/2,  y,[0]1=-a

Step 2: vl YRS ANz

Xp [ +1]1=x,[1n] + rA8 cos(n,[n])

Yoln+1]= Yorln] - rA@sin(r[n])
Xpo[n +1] = x,,[n] + rAG cos(n,[n])

Voaln +11= ¥ 1]~ rAGsin, )
Az uA B0E 40 AN,

4,3 A ()
X, = Xo —dcos(), ¥, = Yo, +dsin(r) 19
X, = Xy, —d c0s(11,), ¥, = Vo, +dsin(n,)

Apkaict

an

18)

Step 3:

Step 4: Entd 239 A&
Ci(x,y,)

X, =X +bcos[%+¢)
20)
y. =y, +bsin(£+¢j
6
$= amnz((yz = ¥h(x, = xl))

oHE HAL BEY B BEHoR APsA T



Journal of Institute of Control, Robotics and Systems Vol. 15, No. 10, October 2009 1017

& NEEE o8 AN muid 2Ro] 9XE P £
°l7ﬂ QE}.
2.
%‘ ASEE o187 Ad mopd 2R o xwvEg)
BRE A7) A B =olA Aot
A ALY H2E wet g4ole
ollA mnked 23e] A 91X 8 E783] S8 19 6
3 o] 2= AR T ol AH e #HolA A Al
ME ARSI I8 62 oA Ad AME o4 mn}
o B AA qu }\])\Eﬂo qu_rtq X 1L go
AX ] AFARRS RS itk I7 6ollM Eole AR
H oEakd 23 FAld FHos $E AYFaL, 2io
BE2E w2t 24 W gold Az ANZ Sl ge
HlolBl= 29 73} Atk o] dolHE 4 21)e B Wt
W OY 83} o] SR |EHHAN Tzl H2E wet

Nlﬂl O}ﬂ ﬂol'

-

Vertical
Plate

x URG éensor X,

I 6. w4 ANE o83 ZE 1A 23 A2w,

Fig. 6. External measurement system using a laser range finder.
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Table 1. Specification of the laser range finder.

Model URG-04LX(HOKUYO Co.)
Measurement Range 20~4000 mm
Measurement resolution 1 mm
Angular Range 240 deg
Angular Resolution 0.3515625 deg

Raw Data of Laser Range Finder

Y Position (mm)

-500 0 500 1000
X Position {mm)
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Fig. 7. Positions of the vertical plate in the laser range finder frame.
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Relationship between Ki gaine and the obstacle distance (k=10,h=700)
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