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Abstract: Based upon the analysis on the square root B-spline approximation used in the probability density function
(PDF) shape control, this paper proposes a new strategy which transfers such an optimal tracking control into an optimal control
design issue under a nonlinear state constraint. A robust variable structure controller (VSC) and a nonlinear observer are then de-
signed according to such a nonlinear state constraint and the characteristic of the system model. A restrictive observation error has
been ensured by using an esror compensation mechanism . Simulation examples have indicated the effectiveness of the proposed
algorithms .
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Fig. 1 Considered stochastic system
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3 ERMLEREES (Optimal tracking control)
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ey RAMBEHERPEMWELREHLWL
I eoly) Il < do,do — T2 MBI/ IEH B
BT v(y,u(t)) 2BEFERE, 8 G UFHH
2. H5e

b
e = LZeoU’)(c(y)x + B.(y)w,) + €(y)dy

(38)
BRE el <d XEEBELBE y(y,u(t))
AR BAHER y(y. u(t)) < V2, ¥ HFLECHNY
EERIE d, <240V, E5/DMER do L.
e gSFa Al m, KA E v — A E P v il L 2 B
1 RIAHEEHSFXG6) SHEFE A, WARE
REFIRX AR SN E, XZREW L
REG, MR SEMkEbEE R,
7 {AEEHI(Simulation examples)
R T B TR A E R T T =
MR E R B TRAE:
iy u() [V y(y, a(0) =
wBi(y) + w2Ba(y) + w3B3(y)}.  (39)
AP o, AEUEB; (y). (y € [2,7],(i = 1,2,3))
FEERE, BAH T


http://www.cqvip.com

374 # & # w5 M H wnE
5 ARG K
Bl(y)=—l(y—z)zh—(y2-7y+2—3)12+i(y—5)213. BRI B [1.0236 0 15 "
Bz(y)—“(y—3)212 (y? —9y+ N Lt (y 6)%1,, 0.1524 0.0491)°
7.1 BRER¥ L (Tracking verification)
Ba<y>-—<y—4>213 (y*- 11y+ D)+ <y s, TER I IR AR, %8 T AR R P A &%
(q0) T ZHEOTERAEEEIN 0.01s,
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7.2 HARFEHRE (Constraint conditions verification)

HTREARAGREEWNE, I = 0.82,H
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TFRESREY T it MR B I R BOERER R T
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— W

== ML
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00 1 2 3 4
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A2 AFERBRE T WERER I3
Fig. 2 Tracking in different observer states
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Fig. 3 Constraints condition verification

7.3 E#1%K 18 (Robustness verification)
ATREE B, R FE 7.1 97 "
] REEAREENNE, /)
¥ = Ax + Bu + v(1t),
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r(y, u(®)

ik
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MU LR EERTUEL, BERG6) AR
B 4F 013l MR, X 3R s B R A R

1.5

— ekt
\ —— i

0.5
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Fig. 4 Robustmess verification

8 4518 (Conclusions)
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