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For an omni-directional mobile robot, a movement of the robot is de-
flected by a slippage of its wheels, since a control using a signal from motor
encoder cannot detect its slippage. A bumping field, wheel discontinuity, and
over-accelerating command cause wheel slippage. Hence, a gyroscope, two
accelerometers ar_jd a computer vision system are used to sense the robot
movement including the effect of robot slippage. In this work, we use a
sensor-fusion technique which is applied to combine these sensors together.
We also include a method to handle an accumulated error of the inertial
sensors and a delay of data from the computer vision system. A kalman filter
is a fusing tool being used to estimate both position and velocity which are
the states of the robot. An extended kalman filter (EKF) and an unscented
kalman filter (UKF) together with two sensor-fusion techniques were applied
to a robotic system which has an effect of time-delay. The simulation results
show that a different-time fusion using an extended kalman filter can fuse the
delay signal effectively while requiri’ng less computational complexity than a
backward-fusion and re-filttering method. Also, we present an effective math-
ematical model which is applied in the kalman filter. This model includes a

radial friction and damper effect.





