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Abstract— An omnidirectional mobile robot equipped with LiDAR (Light Detection And Ranging) was developed

in this research. The rotating, 360°-measurable LiIDAR was mounted to measure the relative position and velocity

information between obstacles and the robot in real-time. This robot has a 4-wheel independent drive system and

omnidirectional mobility. The potential method, which is one of the path-planning methods with excellent real-time

performance, is adopted in this research. Since the repulsive potential proposed in previous research cannot be

applied to obstacles with width, a new repulsive potential function with an elliptical distribution whose major axis

length varies with the width of the obstacle was proposed in this research. Simulation and experiments were

conducted to confirm the effectiveness of the proposed method. In this paper, the omnidirectional mobile robot

developed in this research is introduced, and simulation and experimental verification results of the proposed method

are reported.
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Fig. 1 Example of path-planning by potential
method



Fig. 2 Appearance of the omnidirectional mobile robot developed
in this research

TABLE I
SPECIFICATIONS OF THE DEVELOPED ROBOT
3.5
Mass[kg]
(with battery)
Body

Radius [mm)] 183.84 (L in Fig. 3)
Wheel

Radius[mm)] 50

Drive system 4-Wheel Independent Drive

Actuators KRS-2572HV ICS (Kondo [5])
LiDAR: RPLIDAR A3M1
(SLAMTEC [6])
Sensors
WTO901: 9-axis accelerometer gyro
module (Wit-motion [7])
Battery Li-Po 22.2V 0.4A
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Fig. 3 Kinematic model of omni-wheel
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Fig. 4 Elliptical distribution of repulsive potential
on the x-y plane
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Ug(x!y) = Ug1(%3’) + ng(x!y)

Fig. 5 Attractive potential after combining Uy, and U,
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Fig. 6 Determination method of l,;;, 6,
using LiDAR’s measured data
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Fig. 7 Layout map of robot, obstacles, and goal

TABLE II
PLACEMENT COORDINATES OF ROBOT, OBSTACLES AND GOAL
(xy) [m] lajl [m] 0,,]'1 [°]
Start (robot) | (0.00, 0.00)
(1.13, 0.23) 0.9 135
(2.25, -1.35) 0.1 90
Obstacles
(3.15, -0.90) 0.1 90
(3.83, -0.45) 0.1 90
Goal (4.95, 0.00)
TABLE III
PARAMETERS FOR POTENTIAL GENERATION
Co la Cg1,Cg2 lgl ng
2.5 0.3 5.0 8.0 0.4

4. Tal—3 a3 RUERE
4.1. LiDAR DBIEMEZRWM=1,;. 0, DRESE
LiDAR 2> & FEEY & DL AT — % (x,y,0) 315 5
Nd. KELTDHBEEYVIOLG, LD (x,y, 0)0 b
5, THhboDT—X%HWT, Fig. 6 ITnT L) IcEEY
Dlyji, Opj% FTRLD X ICHRET 5,
1. HIE s OB 0.5mIA LB AR L L, U
HREOHERE —>DOEEY L L TEET 5,
2. —OOEEYO ZOlE A SEMROR T Ll k
Hier Lz oM E 2k 5,
3. koRE, HEXEZNENL),, 0,,LT .

42, a2 L—YarRUEBRRIIDERESRTE
EBOBEAZEL T, v Ial—va v ROEBRIE
AT o 12 KRGS CTIIFFIEREEY A EBERE S L T» 5B

69

Fig. 8 Experiment scene of obstacles and robot

Fig. 9 Simulation result
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Fig. 10 Potential field generated from measured values of
LIDAR
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Fig. 11 Experimental result
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Fig. 12 Comparison of simulation and experimental
results
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