T4-67 oo 12 o louds 14 093 1393 sl ()0 Selo wIigo alxo

GRSy ele dolinle _EE=1
4 . A
I Sl (gwiigo = 3
= LIRS
mme.modares.ac.ir u/')/;‘g;:%,

s 51 ookl b SCuolyd b O Ty 3o b w9uste Il (S ki dingy (paeSS
o lgw- gl oIl o5

Touly olasys Habs < laa e FolS allgh Guuns Lol p guans oria

oy (S oSl (SSlSe wtine 51y (gommatily -1

iy oS oKl (Sl wtie 1) wlid S gsmitily =2
iy oS oKl (Kl wtige bkl =3

by (S oSl (S5le putine Skl =4
alijamali@guilan.ac.ir 3756 s Gosio cusy ™

saSs dlis e
3 et gl oIS Slagles o S lasiae Ve 3330 Clegdge | (5o i (Serlss Jao o (Slnseie (5030 A o8 ings e
S 5 g Slog b e o slauita (5030 (sl o 2 b gl (5 Jgle e ) il gl S 5 o . z e
Wlie oyl 55 g walys glhs a3 6,Skas (ghls ysShe slo il sl (S5, Sl | sl elajygs doplis Gyl 3,18 1393 1009 ‘el o 4
5 5 olinal 350 Jaly > ol gloal o5 A8 oblo sl (han i S5 ) han s sibetine sy o
Slaseite (5055, S5y oy 1 L5 sl e Mot igie (S slaing b (Seold i o (slaysie & Cu oaly S
St 5 bIE Dgas e b kx5 wiysSl 5] oozl b g ol 00 oslil o ke dny Sl ey 5 sy gl Sy el Colagar gl pallS S 5 2L
oslizel & o 9090 il Sl als Sigl Sy eyt (il ol 00 Jols Culpim gl 5 el (cloyild Cin i 3y 4 ;) ) 329
L cuian 395 Sy 2 S929 bulod 5 Calaiall 5 ool slo il 3Slae > sleiodlo B Spuy o Slgn 3y ) 5 e 5 sty

wdlas dads )3 & (l0gS & 0 0y (oo yoar Calecm gl g Al kS 93 1 Cute sla S I e o3y ) S e3litu
L9 diaS (30055 slalad (Vb s g (05T lalad Slayyo jolone (e @l p3lie () g S2g baalpd ) (Hb

Optimal state estimation of a dynamical system corrupted with colored
noises using Mixed Kalman/H-infinity filter
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Control engineers are interested in state estimation problems as one of the most interesting
Received 18 November 2013 subject. In this way, Kalman filter, H-infinity, and Mixed Kalman/H-infinity filter are the most

Accepted 11 February 2014

Available Online 01 October 2014 widely used filters for state estimation of the discrete linear dynamical system corrupted with

Gaussian and white noises. These filters will be, however, suboptimal for state estimation when

the process noise and/or measurement noise are color noises. In this paper, a multi-objective

m”,‘t’e'ﬂiendu.um, Mixed Kalaman/H- Pareto optimization(multi-objective genetic algorithm) approach is presented for the design of

infinity, Color Noise, Multi-objective combined Kalman/H-infinity filters to estimate states corrupted with color noises. In this way, a

Optimization. state augmentation procedure is used to analyze the effect of the colored noises on states
estimation of an inverted pendulum. Some Pareto curves are then obtained to compromise
between the Kalman and H-infinity filters. It is shown that the use of such approach can evidently
improve the effectiveness of the filters when the color noises are significant. Therefore, by using
the proposed approach, we can employ the advantages of both Kalman and H-infinity filters
simultaneously to minimize both the mean of squared errors and the upper bounds limit of
estimation errors.
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