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ABSTRACT

In this paper, the position estimation considering wheel slip of mecanum wheeled mobile robots is discussed.
Since the mecanum wheeled mobile robot does not need a space to rotate, it is very suitable in narrow industrial
fields. However, the slip caused by the roller attached to the wheel makes it difficult to estimate the position
precisely. Due to these limitations, mecanum wheels are rarely applied to unmanned mobile robots in automation
factories. In this paper, a method to compensate the orientation and distance error caused by the slip is proposed.
The exact orientation is measured by fusing gyro and magnetometer sensor data with application of Kalman filter.

In addition, the kinematic model accounting slip effects will be defined to compensate the distance error.

Key Words : Mecanum Wheel(Wl71'd £), Slip Coefficient(&H 7157), Kinematic Model(¥-58% 2 %), Kalman Filter
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Fig. 1. Mecanum wheel
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Fig. 2. Driving principles of robot with mecanum wheel
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Table 1. Simulation results

B Only | Kalman |Calibrated| Calibrated
Encoder| Filter KF(A) | KF(K,A)
RMSE | 03864 | 0.2264 0.0224 0.0187
Side
Max.Er | 0.8263 | 0.6023 0.0337 0.0335
RMSE | 0.0146 | 0.0254 | 0.0250 0.0241
Straight
Max.Er | 0.0190 | 0.0401 0.0391 0.0358
RMSE | 0.5053 | 03180 | 0.0949 0.0822
Diagonal
Max.Er | 1.0013 | 0.7690 | 0.1676 0.1239
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