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Provided an approximation of K(¥)(.) can be obtained, a possible up-
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uy . __
() =9 e min (KO (r,)] otherwise
Tu

where:
Tu

)~ iog (K ()
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0.62 0.64 0.06 0.68 0‘.1 0.12 0.‘14
Tu

o gr=4,7.=0.005,ap=8and d =1

o (--) K(r) / (=) te7u)
@ Instability for all 7, < 0.02
@ High sensitivity of t, over 7 € [0.02,0.03] as t, € [0.02,0.09]
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Strategy .
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Trade-Off
Example - d
B @ Stabilize at x = x

@ Scalar parametrization:
Alamir et al. J. Optimization Theory Appl.
118, No.2, 229-244 (2003)

@ Uncertainties < 11, 12 and
unknown dynamic of x9

@ 7. =41

N, = 7,/7 € [5,40]
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Example

Conclusion

Nonholonomic Power Form
System
+ _

X1

+
J

=Xx1+u+m
X" =+ Xt

j=2,...,n

@ Stabilize at x = x

d

@ Scalar parametrization:

Alamir et al. J. Optimization Theory Appl.
118, No.2, 229-244 (2003)

Uncertainties < 11, 12 and
unknown dynamic of x9

@ 7. =471

Ny, = 1y/7 € [5,40]
S: Matlab’s FMINCON



Monitoring
Updating Period
in Fast NMPC

8/11

Mazen Alamir Nonholonomic Power Form

System Closed-}oup ‘evolu‘uon L}nder ‘dlffer‘ent updating cond.lii)ns
x{ = x1 + u+
1 — X1 u un 18- N, =Cste=5
X" =X+ xjuat 1
J 10
j=2,...,n

Reference .

a
Ref
Example eference x|

@ Stabilize at x = x¢
@ Scalar parametrization:
Alamir et al. J. Optimization Theory Appl. ’ T2 s 4 5 5 1 8 9 1

118, No.2, 229-244 (2003)

@ Uncertainties < 71, 2 and  Without adaptation
H d
unknown dynamic of x o N,=5

o N,=140

@ 7. =471
@ N, =74/ €[5,40]
S: Matlab’s FMINCON
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S stem Closed-loop evolution under different updating conditions
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Xt = xj + x{ua+ 12
J 10k
j=2,...,n
& N, (0)=40 (adaptation) . |
Reference X
Example Reference x;
@ Stabilize at x = x¢ o i
@ Scalar parametrization:
Alamir et al. J. Optimization Theory Appl. ’ T2 s 4 s e 7w 9

118, No.2, 229-244 (2003)

@ Uncertainties < 1, 2 and  With adaptation
H d
unknown dynamic of x ° NU(O) _5
o =4
e o N,(0) =40

Ny, = 1y/7 € [5,40]
S: Matlab’s FMINCON
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N on h Y | onomic POWe r For m Closed-loop cost with (solid) and without (dotted) adaptation for

Mazen Alamir
the initial conditions N (0)=40 (Ieft) and N (0)=5 (right)

System

2000)

Xfr =x3+uwmt+tm

X =x; + X+ n

j=2,...,n

1500

1000 H

Example
d soof- - f

Stabilize at x = x

@ Scalar parametrization:
Alamir et al. J. Optimization Theory Appl.
118, No.2, 220-244 (2003)

@ Uncertainties < 71, 172 and  Evolution of the closed-loop cost function:

unknown dynamic of x B
© Tc =471 Jar(k) =D [lIx()) = x4 (@)II* + Blp(i)]]
Ny = 7u/7 € [5,40] =0
S: Matlab’s FMINCON
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SyS tem (@) Evolution of the optimal N (b) Evolution of the filiered N
"=+t
X1 = X1 uy m N0
. N
+ _ ~——Upper boun
X=X+t m ey
i=2,...,n
Example . d
@ Stabilize at x = x
@ Scalar parametrization:

Alamir et al. J. Optimization Theory Appl.
118, No.2, 229-244 (2003)

6 4
time time

@ Uncertainties < 71, 7 and Evolution of 7,(t!")/7 for two initialization:

H d
unknown dynamic of x N,(0) =40 and N,(0)=5
@ 7. =471
Ny = 1u/7 € [5,40]

S: Matlab’s FMINCON

and their filtered values.
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A starting point . ..

Validate on relevant problems

e 6 6 o o ¢

Deeper investigation for specific solvers

Investigate the origin of Oscillations ?

Given S

@ Investigate more elaborated
model-free output feedback
control design

2T = F(Z,T,L,W)

y=J(2)

General Scheme (additional layer to any pre-existing solution)

Directly transposable to Moving-Horizon Observers framework

z=(z,p)

Monitoring
Updating

Period
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Alamir, M. and Murilo, A. Swing-up and stabilization of a Twin-Pendulum under state and

control constraints by fast NMPC scheme. Automatica, Vol. 44, pp. 1319-1324, (2008).
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variations of 91/ (2m) and 0, /(2m)

e B,(27)
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5L N =Cste=5

N =Cste=40
10

d 7
Conclusion Reference X,

. Reference x°
47 1

Without adaptation
e N,=5
e N,=40
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Closed-loop evolution under different updating conditions

20

T T T
NU(O):S (adaptation)

15

10

NU(O):4O (adaptation)

Reference x‘lJ

d
Reference x )

With adaptation
e N,(0)=5
o N,(0) =140

10
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