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Coordinate Estimation of Mobile Robot Using Optical Mouse Sensors
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Abstract: Coordinate estimation is an essential function for autonomous navigation of a mobile robot. The optical mouse sensor is
convenient and cost-effective for the coordinate estimation problem. It is possible to overcome the position estimation error caused
by the slip and the model mismatch of robot’s motion equation using the optical mouse sensor. One of the simple methods for the
position estimation using the optical mouse sensor is integration of the velocity data from the sensor with time. However, the
unavoidable noise in the sensor data may deteriorate the position estimation in case of the simple integration method. In general, a
mobile robot has ready-to-use motion information from the encoder sensors of driving motors. By combining the velocity data from
the optical mouse sensor and the motion information of a mobile robot, it is possible to improve the coordinate estimation
performance. In this paper, a coordinate estimation algorithm for an autonomous mobile robot is presented based on the well-known
Kalman filter that is useful to combine the different types of sensors. Computer simulation results show the performance of the
proposed localization algorithm for several types of trajectories in comparison with the simple integration method.
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Fig. 1. Placement of optical mouse sensors.
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Fig. 2. Velocity data measured by optical mouse sensor for circular
trajectory.
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Table 2. Mean and standard deviation of position‘/heading angle
estimation error for Kalman filter algorithm.
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