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Identification of continuous-time systems with
unsteady initial conditions
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Abstract: A new state estimation identification method is proposed for the identification of the continuous-time systems
with non-zero unsteady initial conditions, to which the traditional identification methods cannot be applied. Initial values
of state variables representing the initial conditions of the systems are considered a part of the parameters to be estimated.
The particle swarm optimization is then used to obtain the optimal estimations of all parameters. This method needs no
process data before the test starts and has no requirement for the test signal. Moreover, it can be applied to closed-loop

identification directly. Its effectiveness is demonstrated through simulations.
Key words: unsteady initial conditions; continuous-time systems; state estimation identification method; particle swarm

optimization

1 5|E (Introduction)

FEREFEIMA A, RG MW UARS R IR T ah 2
HI, R R A I . T RIE S R G M R
i) 7 4 TR 31 i dR e, (HABAT T 8 A2 AE R G v1 R
RENFWR B FHET . 6T A JEEYIER
B ARS, 415 A 2 A Jan A\ i H S s
EAE M7, B T R, REFASYI LA EE 5
FETCIERG AT BN, SR R AP i

1) WA R RE 0, W1 (a)(b), AEB BRI T, fi
CLIRARAS, (HE 75 1R TR 5,

2) RGEWIGIRSATEE, WE 1)), Bkl
FFAR I, 4 H I Ba RATRES. Bk, LG R 7k
AN TGRS AR E & L2 7] R 4.

Sy 7 HI, S 8] 2R 48 )R TR e A e i Y
BT VSN B A5 & B DU e 5 I8 TE R, —

ke H #: 2009—11—16; W& ook H #: 2010—03—15.

e BOE RS = MHIME A 2:(0) = 0,0 = 1,--- ,n, 1
X FRIUIR S ATRE I Fr A IR 4L, 1R AR IXAME
FESEREIR Y. DRI U AR 2 73X ),
P EAE TN HLI TCVE S BUR L (R USCR.

536 T T T T

535

534

u’y

533

532

531 1 1 1 1
0 20 40 60 80 100

FEETH: HK “863” #RI% BN H (2008AA042131); K “973” 1% BT H (2007CB714300).



126 oW s N M

08 %

240 . . r

200

N
2150
100 bz’ .
50 1 1 1
6400 6800 7200 7600 8000
tl's
(b)
475 ; : :
400 7 |
= y
o’
300 1
200 1 1 1
1300 1400 1500 1600 1650
t/s
©
T T T T
Sy
1 1 1 1
0 400 800 1200 1600 2000
t/s
(d

1 AN b o R 1 7 B i 7

Fig. 1 Step respones of different processes
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Fig. 2 Process response of three step testing
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Fig. 4 Input and output curves of closed-loop model
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