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Outline

DOIST
> Principles
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> Library
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OIST= Output to Input Saturation Transformation
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Example ll) z=Cx +u
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Example lll) z = Cx; z = CAx + CB u
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General case: z = Cx;z(") = CA"x + CA""'Bu
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Application to the Satellite benchmark (1/3)

Torque
disturbance
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Controller K(s)
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Modelling : 6 flexible modes + actuator + sensors
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Application to the Satellite benchmark (2/3)
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Application to the Satellite benchmark (3/3)
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The OISTeR Iibrary (v0, available very soon)

OIST
» Main matlab function « OIST »
» Examples (.m and .mdl)
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load('data satellite one axris');
Exam p I e sysG = G_one_axis;

dim R = zize(sysk.a,1);

E =K one axis;

%
% initial conditions
%
thetal = 20*%pi/180;
X0=zeros (dim &,1);

X011y = thetaﬂfG_nne_axis.c:l,l}:

%

% constraints values
3

ymax = 0.3%pi/180;
ymin = -ymax;

%

% COIST computation

z

[Koist,Coist,Loist,xr] = OIST(G_one_axis(2,1),ymax,ymin);

test = (Loist*X0 <=1)
if norm(test)>0.1
disp('Change X0');
else
disp('X0 CK'):

% Simmlation
£
5imu_nist_transfn_sate1lite_nne_axis;
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OISTeR= OIST extended for Robustness
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Application to the Satellite benchmark (1/3)
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Application to the Satellite benchmark (2/3)
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Application to the Satellite benchmark (3/3)
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The OISTeR Iibrary (v1, will be released before december)

OIST
» Main matlab function « OIST »
> Examples (m and .mdl)
OISTeR
» Main matlab function « OISTeR »
» Interval Observers functions
> Examples (.m and .mdl)
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Conclusions

/ Ymin ®

OISTeR : a novel methodology for control design of output constrained systems

OISTeR _vO (This summer)
OISTeR_v1 (Before the end of the year)
Future releases
» Dedicated Anti-windup design tools == (SAW library)

20 QOISTeR Library SMAC Final Workshop




THE FRENCH AEROSPACE LAB

Thanks for your attention!

Please contact me for any feedback (laurent.burlion@onera.fr)

Special thanks to my colleagues who contributed either to the development of the method

either to the study of some applications:
> Henry de Plinval (Visual servoing under some Field of View constraints)

» Charles Poussot-Vassal & Pierre Vuillemin (Longitudinal control of a flexible large scale

aircraft under some load limitations)

> Emmanuel Chambon & Pierre Apkarian (OISTeR methodology + control of a flexible
launcher under the angle of attack limitation)

» Corentin Chauffaut, Francois Defay & Henry de Plinval (Obstacle avoidance of a

quadrotor)
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