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Abstract: Considering the influences of transient steady-state constraint, control parameter optimization, parameter
perturbation and load disturbance on the position tracking control performance of induction motor, a prescribed perfor-
mance optimization control method is proposed based on the Luenberger observer. Firstly, aiming at the problem that the
rotor flux linkage of induction motor is unmeasurable in practice, the Luenberger observer is used to estimate it quickly
and accurately. Secondly, the position prescribed performance controller of the induction motor is designed based on the
backstepping method, and the flux sliding mode controller of the induction motor is designed based on the variable gain
exponential reaching law. Moreover, the disturbance observers are constructed to observe the uncertainties caused by the
parameter perturbations and load disturbance in motor system, then the accurate tracking controls for the given values of
the system are realized. Thirdly, the genetic algorithm (GA) is combined with the improved particle swarm optimization
(IPSO) algorithm to optimize the parameters of the designed controllers, which further improves the convergence speed and
steady-state accuracy of the system. The analysis based on the Lyapunov stability theory shows that the designed controllers
can ensure that the position tracking error is always within the prescribed boundary, and the whole closed-loop system is
globally uniformly bounded and stable. Finally, the effectiveness of the proposed control method and the feasibility of its
application in the actual motor system are verified by the comparative researches of simulation and simulated experiments.
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5 (47) BT P IR, W B Lyapunov BV =V, + 15,
FRHR 4

V=Vi+Va<—pV+M, (52)

K p < min{py, p2}, M > max{M,, M,}.

P b 3R], SN H AL (1) 7E BT e 1E T P I 2
(17)(25)(41) JEIL#2(19)(27)(43) 17 B T A 72 il
B CO)FIREHE R HI 2R 4T ER R 2 h A Aa e .
5 BEHISEE RN

1 3(30)(47) T LA Y, BT v A B 4 48 A
B H S S AR RO R S8 AR AR
BB VA T 4 S BN U, T EEAS R R B,
BMECAFE 73 AR P B AR ) SRR ) T e i, AR
K FHGA-IPSOTR & & fe A SEE T BT $2 7 V2 42 il
SH T I . RGP

ST Y. GA-IPSOM) B Agm S an T

R= By+ (B, — Bg) xr, (53)

X RAGILAE, Bov & IR, By & FIR,
r A0, 1]IBEALEL.
IR 2 VIR, SeRENL A NAMME, K5
A IEAE B AR A1k 21 B 2 R
WIR3 ﬁ%%ﬁ‘ﬂﬂﬁfﬁ’ﬁiﬁﬁj}%ﬁ. T 1 B
P BRFCERUA fitness = jo (t*(e3, + e31))dt.
W 4 IPSOFIVEXAMARAT B8 A 1 A
A SRR, A I P A0 SR
v (k + 1) = wul (k) + kyr (pbest! (k) —
2 (k)) + rora(gbest® (k) — zd(k)),
W (k4 1) = gbest? (k) — gbest®(k — 1)+
aWi(k),
23k +1) =29(k) + vk + 1) + oWa(k + 1),
(54)
o o (k) A 2l (k) R k UIEAR G AN A (1) 33 B A
RLEAEE, r Alry ¥ [0, 1] FR—NBENLECE, ol
PAPERE, o NI R, k) T ko N2 2T OB R EL,
VMY BLER, pbest! (k)9 k RIS G MK B AL,
gbest® (k) AN TR UGS 2R R RAE.
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0.02sin(27t) (N-m); T HPHAAE 5% 3350, BRI R, =
10.98(1 + 0.05(1 — e 05)) Q, 1 U AR E10% 1%
), R, = 15(1 + 0.1(1—e~%%)) Q. ZT L7706
ARSI EEAE R S HICA: 010=24, 0100 =
9, p1 = 0.5, 11 = 10, ¢12 = 20, ¢13 = 52, co; = 35,

Cog — 23755, L1 = 800, Lg = 553, Lg = 500, T =

0.658, 7 = 0.586, & = 1; ¥ AT K LI 2% 2 £ BN
z1 = 29 = 0.51, 23 = 0.01, 2z, = —0.01.
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Fig. 2 Convergence curve of the fitness function
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Fig. 3 Optimization process curves of the control parameters
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Fig. 4 Tracking control simulation curves of the induction
motor
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Fig. 5 Position output constraint simulation curves of the in-
duction motor
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Fig. 8 Position tracking control experiment curves of the in-

duction motor
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