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Parameterization
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Abstract: In order to solve the performance degradation
problem of magnetic levitation system of hign-speed
maglev train during long-term operation, the complex
dynamic characteristics of magnetic levitation system was
analyzed to build a plug and play modular control and
optimization architecture based on Youla parametric
form, and an online optimization algorithm based on
residual was designed. Simulation results show that the
designed control and optimization architecture and online
optimization algorithm improve the robustness and
adaptability of the magnetic levitation system for

unknown disturbance effectively.
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Fig.1 Structure of high-speed maglev train
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Fig.2 Structure of magnetic levitation system in

high-speed maglev train
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Fig.3 Schematic diagram of magnetic levitation system model
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Tab.1 Parameters of magnetic levitation system in

high-speed maglev train
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magnetic levitation system

BRI 2 Youla 28Uk 2 5 A u
AT LARIR A
u=(X(2)—Q(z)N(z)) " (Y(z M(z))e
(30>
Zead Youla Z 404k i B 4% B A e L &1
PRSI SE R B P R S, PR A SR I e
Hik = AT T, IEASRE B TR IR R R AR
XTI A M A B R S G (=),

)+ Q(=)

ARSI g 1) 2 ] FRIA 2 H
2(k+1)=Azx(k)+ Bu(k)+ L(y(k)—y(k))
{j(k)ZC.if(/e)JrDu(k)
31
Xhex(h) M RGRE I & & ik

r(k)=y(k)— y(k),r(k) &P R G0 i 5
THEZ A A28, W AT L7531
z(k+1)=(A—LC)z(k)+
(B—LD)u(k)+ Ly(k) (32)
I3 (31) AR R(32) HEA T = A8 H8, AT UG5
2(2)=(zI —A+LC)"'"((B—LD)u(z)+ Ly(z))
{ )= Cx(z)+ Du(z)

ylz

(33

}:[ALC —L C I=1—C(zI—A+LC)'L

}—[A—LC B—LD C D]=D+C(I—A+LC)" (B—LD)

(34
Fr 2 (33) —(35)FRA(30) , B & AFFI LU F £
SN



5 3 1

WK, A5 JET Youla ZEAL I B TS 4800 R ot S kit 347

u(z)=F(zI—A+LC) " ((B—LD)u(z)+Ly(2))— Q(z)(M(2)y(z)— N(z)u(z))=

Fr(2)—Q(2)r(z)
IHCESE, 4a 0 2 A 2 A B 20 1 2 138 43, BRIV 108
DRS80S A IR o Fa (=) DA K T3k 229K
S sh A AMETR > — Q(2)r(2)o LI ZRAG 115 3]
AR R ASAT B AEAE LR Busk 1 HAL % 45 Rl
AT BR I H
FEFE S il 2% Ko (=) (A IR 45 T R SR E
Fie B2 (36) s 25 2, sz il 2% Ko (=) AT
PR N
uo(z)=Fx(z)— Q,(2)r(z) (37
BB 6 2% K (2) 30T DR an=X (36) s 1)
GHIE A THRIR
u(z)=Fr(z)—Q.(2)r(z) (38)
A : Q. (2)ERH. HXF N A Youla ZHUHRM: . aniik
A Q.(2)=Qy(2)— Q) MEEHEHEHI K (2)1]
VIR N
u(z)=Fx(z)— Qu(z)r(2)+ Q(2)r(z)=
w,(2)+FQ()r(z)=u(2)+ulz) 39
WIS, 25 ) e O AR T 203 A 1l 2 A BB < A 45
Ko (2) UK IET IR 22 KB i s S e . 156
w PG5 2H B« R A 250 2% 7 A 1 o D) B B8R
B A M w. R, BRI 5 AT DA TR A
Bt B 4% Ko (=) BBAS 58 4 4 7K R Of B A
8 g i T S IRl g g, AT DL B A A 4 ol
A FARGE SRR . BT RIS B A%
PEAR RE RS AR B R R Gu 5k 22 184k, S A IR 45
HH . YRR RS TARAE I AR,
TF ARG NER 22 R PUIT Sl A M2 4 il &2 10 % o
RE ., BEIEEH R G T AR AR RS, sh 2
AMELR SRR IF I R G T B S AMEE e AL
BOABAH R RLRAS . SRR A BRI R S
A BIASLE AN 5 7R o
KNS Prs, $EH IETF Youla UL ETE R
Gyl SO AL 2R Y3 SO . IS
A BEAT P il 2, HE R B sh A RMEE AR BE vT LA ST
BT BT il RGN A RME S R LR, R4 RD
H, SEBE A R R .

4 EFREWHOEERUILEL

FAEHME S Youla ZHUE I Q(2) 2 &IF &

(36)
u . G2) Y -
eI 3
" ~eE |
e [ o) et | B
M

E5 ET YoulaZHLHEFRGEH SMURRILIEN

Fig.5 Integrated control and optimization

architecture of magnetic levitation system

based on Youla parameterization
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irregularity in high-speed maglev line
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Fig.8 Suspension gap when passing track step with
amplitude of 1 mm
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Fig.9 Suspension gap when tangential torsional

angle of passing beam end is 0.000 4 rad
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