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(A Design of a Simplified Hybrid Navigation System for a
Mobile Robot by Using Kalman Filter)
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Abstract :

In this paper, a simple version of the hybrid navigation system using Kalman filter is

proposed. The implemented hybrid navigation system is composed of a GPS to measure the

position and the velocity, and a IMU(inertial measurement unit) to measure the acceleration and
the posture of a mobile robot. A discrete Kalman filter is applied to provide the position of the
robot by fusing both of the sensor data. When GPS signal is available, the navigation system
estimates the position of the robot from the Kalman filter using position and velocity from GPS,

and acceleration from IMU. During the

interval

until next GPS signal arrives, the system

calculates the position of the robot using acceleration from IMU and velocity obtained at the
previous step. Performance of the navigation system is verified by comparing the real path and
the estimated path of the mobile robot. From experiments, we conclude that the navigation

system is acceptable for the mobile robot.
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system
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R, = cos(f)cos(v)

R, = sin(¢)sin(@)cos(yp) — cos(4)sin (1)

R, = cos(¢)sin(0)cos(y) + sin(¢)sin ()

R, = cos(@)sin(v)

R,, = sin(¢)sin(0)sin(y) + cos(¢)cos(¢)

Ry, = cos(¢)sin (#)sin (v) — sin(¢)cos (1)

R, = —sin(6)

Ry, = sin(¢)cos(9)

R, = cos(¢)cos(8).
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Fig. 3 Structure of navigation system with

Kalman filter using IMU/GPS
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Fig. 8 Comparison between the real path and

the path from the navigation system
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Fig. 9 Acceleration and velocity of mobile robot

on r-—axis
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Fig. 10 Acceleration and velocity of mobile robot

on y-axis
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