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Switched control:

U1

U




CDC-ECC'05 TN e 7

Aim: ut - ly

uz Y2 T4
(VAy U
4y >0 <7 0
Y2 Yo
Georgiou
& Smith "97

robust stability

In the following: uo, Yo € ¥ =1V
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System class: t c ly

Uuz Y2 T4
P = P, for p* €{1,2,...,N}
Pp:VeHVea up = Y1
Zapz yl _|_bu1(k_1>

1=1

— Lp (yl‘[k_o.7k_1]7u1(k o 1))

known
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Note that: Uz 72

y1(k) = Ly (0] gy pak=1)) =

yQ(k) — EP (yQ [k—a,k—l]’uQ(k o 1)7y0|[k_0.7k]7u0(k o 1))

Candidate controllers:
Cp:VeHVea Yz — U2

1 < . |
uz (k) = - Za;yg(k — 1+ 1)
P =1
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Switching strategy S:

S (Ug,yg) — (g, with
q(k) e {1,...,N} for all k € N,

and

S{u27y2}‘[0,k] — S{u2|[0,k—1]’y2‘[ovk]}|

[0, k]

Definition of switched controller:
uz(k) = Cly2}(k) = Cyuyly2} (k)
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Structure of switching strategy:

—
U2 > disturbance I A — :
- 2 . argmin _||dp|| > (]
estimators : pefl,.. N}




CDC-ECC'Os U2 merd disturbance E—

oo :
estimators | gt (@l >4

Y2 r—t —r/y
N

Assumptions on the disturbance estimators:

1.Estimators are causal.
2.Estimator for the real plant is bounded

by real disturbance signal.
3.Estimators are consistent with the
underlying candidate controllers.

4.Estimators are minimal. i.t P
C 1—?;0

Theorem: R
(V) Uo

Above Assumptions, then <
Y2 Yo
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Remark:

* proof constructive, i.e. ay can be
calculated

Y2 Yo

* value of y depends on parameters of
real plant, on number of candidate
plants and on distribution of

pav =1= = 5= foolap )V !
V=07 = 5=vVNfap)"!
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Example: P € {P_1, Py, P}, where for a > 0

P,:y(k)=pay;(k—1)+u(k—1)

k—1
U
disturbance estimators:  d,(k) = ( s ) c R?

ulg_l ulg_l (k) k ( (k ) k 1)
— — — 1) — yE—
k — arenin K Y2 Yo =Ppa (Y2 Yo
( 0 ) 5 0 + b (ug(k — 1) — uf ™)
Yo Y0 2
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Gain (upper bound) for Example:

||y2||2 < Yp* uo,yoH2 with

vi1 = V16a8 + 128a” + 400a® + 57a® + 320a* + 32a2

Yo = V117a%* + 32a?



