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B ackground

Con you design asinge contraller that
?  will give stability ond performonce
throughout the entire flight regme?
B Avoid tedous gain-s cheauling.
W Previous work: feedoack linecrization.,

New: | Try bockstepoing! |




Controller overview
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Control objectives




Angle of attack dynamics




Ideas for control design

B ineaize the draaft dynamics for aset
of flight cases (gain-s cheduling).

B Concel the nonlinear system lbbehaviour
using feedoack (feedback
linearization).

B Refran from concelling "harmless ”
nonlinecrities (backs tepping).

2-stage control design

4= _L-mg

B Dynomics: mV
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1.Design  u=k(a,q)
2.Allocate control surfoces.




B ackstepping

mFirst consider a =f(a)+q
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m Virtud control low:

Ooles = _f(aref)_ k](a - aref)

B ackstepping, contd.

B Credte Lyopounov function
V = F((X - aref)+ (q_ Ooles)z

B Demond
dVv

—=-W<0
dt

ond solve for u.




R esulting control law

B B adks fepping
U= _k1(a - aref)_ k2 (q+ f(aref))
B F ecdoack linearization

U=k (o -a)-k, +fla)la+ ()
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Step responses
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Step responses
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Control law properties
M(a. g 8) _
J - _k1 (G - aref) - k2 (q+ f(aref))
W Globd staaility.

W Does not involve d. /aa.
B |nverse optimad [0 gan margin.




F ull coniroller

u=SJ"(M[)- wx Joo)I
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Simulations
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