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Simultaneous Estimation of State Quantities and Unknown Parameters Using AREKF
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This paper describes the method of simultaneous estimation of state variables and unknown parameters by using adaptive robust
extended Kalman filter (AREKF). It is difficult to obtain all state variables and physical parameters that are required to control a

system. The AREKF, which is one of the useful estimation methods, is superior to the conventional EKF despite the presence or
absence of parameter uncertainties. Furthermore, it is easy to implement AREKF to an actual system in comparison with EKF. Thus,
we apply AREKEF to a vehicle for simultaneous estimation of state variables and unknown parameters. The numerical simulation

demonstrates the effectiveness of the proposed method.
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3. AREKF
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Figure.1: Definition of state variables of rover
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Figure 2 Results of numerical simulation for system without
parameter uncertainties

Table 1. Simulation parameters

Sampling time t [s] 0.1
Mass M [kg] 0.480
Moment of inertia J, [kgm?] 5.94x 10~*
Moment of inertia J,, [kgm?] 3.6x 1078
Wheel radius r[m] 0.015
Body width b[m] 0.055
Coefficient of viscosity ¢ [N + s/m] 0.001

Table 2. RMSE (uncertain parameter)

v[m/s] ¢ [deg] w [deg/s] | ¢ [N-s/m]

REKF | 2.88x1073| 3.25x 107%| 844 x 1072 | 2.50 x 10~*

AREKF | 2.89x 107%| 3.10x 1072| 7.34x 1072 | 2.70 x 10™*

Table 3. RMSE (nominal parameter)

v[m/s] ¢ [deg] w [deg/s] | ¢ [N-s/m]

REKF | 916 x 1072| 1.49x 107?| 6.36 x 1072| 9.39 x 1073

AREKF | 1.04 x 1072| 1.66 x 1072 | 5.45x 1072 | 8.63 x 1073
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