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Abstract

We study the state estimation problems of continuous-time nonlinear fractional-order systems involving
unknown parameters with fractional-order colored process or measurement noises respectively. We discretize
and linearize the state equations describing continuous-time nonlinear fractional-order systems by the
Griinwald-Letnikov ( G-L) difference method and the first-order Taylor expansion. By constructing the aug-
mented vector determined by the state, the unknown parameter and fractional-order colored noises, we design
an adaptive fractional-order extended Kalman filter algorithm to estimate the state and parameters of continu-

ous-time nonlinear fractional-order systems with colored noises. Finally, the effectiveness of the proposed

adaptive Kalman filter is verified by analyzing simulation examples.
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Tab.1  Error comparison of different unknown parameters and its corresponding running time with different truncations L in Example 1
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Tab.2  Comparison results with different truncations and

different orders 8 in fractional-order colored noises in Example 1

L B=01  B=03 B=05 B=07 B=09
5 03983 03979 03974 03970 04011
10 02753 02754 02751 02745 02724
20 00592 0.0598  0.1601  0.1599  0.1593
30 00483 0.1492  0.1498  0.1500  0.150 1
40 0339 0346 0352  0.1354  0.1355
50 0.1240  0.1245  0.1250  0.1252  0.125 1
60 0.175  0.1178  0.1181  0.1183  0.1180
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Tab.3  Error comparison of different unknown parameters and its corresponding running time with different truncations L in Example 2

. 6=2 0=3 9=4 0=5
R IBATI ] /s R IBATI ] /s R BT /s W BATHTE /s
10 0.258 5 0.284 5 0.249 7 0.286 9 02239 0.272 1 0.172°8 0.3823
20 0.160 6 0.444 6 0.136 9 0.4429 0.130 1 0.443 9 0.124 0 0.578 5
30 0.134 3 0.704 3 0.128 2 0.628 7 0.124 4 0.588 9 0.1253 0.619 1
40 0.1157 0.901 2 0.126 1 0.768 7 0.1133 0.901 3 0.1103 0.769 5
50 0.101 4 1.039 7 0.123 3 0.939 6 0.110 2 0.1425 0.104 7 0.953 4
60 0.091 4 11175 0.118 4 1.103 2 0.109 8 1.178 7 0.108 6 1.1415
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