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Fractional-order Kalman filters for continuous-time
fractional-order systems involving colored process and

measurement noises

Zhe Gaoa,∗

aDepartment of Electrical Engineering and Automation, College of Light Industry, Liaoning
University, 110036, Shenyang, P. R. China

Abstract

This study proposes fractional-order Kalman filers using Tustin generating func-

tion and the average value of fractional-order derivative to estimate the state of

fractional-order systems involving colored process and measurement noises. By

Tustin generating function, a fractional-order differential equation is provided

to approximate the dynamics of a continuous-time fractional-order system and

colored process and measurement noises. By constructing an augmented system

with respect to state, the process noise and the measurement noise to deal with

colored noises, the fractional-order Kalman filter using Tustin generating func-

tion is proposed to improve the estimation accuracy. Besides, the average value

of fractional-order derivative is proposed, and the corresponding fractional-order

Kalman filter by the augmented system method is presented to reduce estima-

tion error. Finally, two illustrative examples are given to illustrate that the

proposed two kinds of Kalman filters are more effective than fractional-order

Kalman filter based on Grünwald-Letnikov definition.

Keywords: Fractional-order systems; Kalman filters; colored noises; Tustin

generating function; average value of fractional-order derivative.

∗Corresponding author
Email address: gaozhe83@gmail.com (Zhe Gao)

Preprint submitted to Journal of LATEX Templates December 20, 2017



Download English Version:

https://daneshyari.com/en/article/6952989

Download Persian Version:

https://daneshyari.com/article/6952989

Daneshyari.com

https://daneshyari.com/en/article/6952989
https://daneshyari.com/article/6952989
https://daneshyari.com

