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S weden

Dynamic Control Allocation
us ing Constrained QP

How can we utilize
actuator redundancy?

n Actuator limits
n F requency divis ion
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n Direct CA
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E xample:   v=u1+u2

nDes ired total control
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n Dynamic allocation
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Why dynamic allocation?

nS pecify frequency range for each actuator.

n Improve closed loop behaviour.

How?

( ) ( ) ( )tututu ≤≤

( ) ( )tvtBu =

( )
( ) ( )( ) ( ) ( )( ) 2

22
2

2s1tu
TtutuWtutuWmin −−+−

nS olve

ì W1, W2 → frequency characteris tics
ì us → s teady state dis tribution
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Properties

nWithout actuator constraints :

nS olution: ( ) ( ) ( ) ( )tGvTtFutEutu s +−+=

( ) ( )tvtBu =

( )
( ) ( )( ) ( ) ( )( ) 2

22
2

2s1tu
TtutuWtutuWmin −−+−

S tability

( ) ( ) ( ) ( )tGvTtFutEutu s +−+=nF ilter:

n If W1 is  nons ingular then

( ) 1F0 <λ≤ × × × ×

(asymptotically s table)
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S teady s tate

( ) ( )tvtBu =
44 344 21

0=

n If Bus(t)=v(t) then

( ) ( ) ∞→→ tastutu s

( )
( ) ( )( ) ( ) ( )( ) 2

22
2

2s1tu
TtutuWtutuWmin −−+−

E xample:   v=u1+u2
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Admire
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ì

ì 1000 m, Mach 0.5
ì Canards for HF

ì Minimum drag
ì Improved nz response
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( ) ( ) ( )tGvTtFutu +−=
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Control dis tribution

10
0

10
2

10
−5

10
−4

10
−3

10
−2

10
−1

10
0

Frequency (rad/sec)

C
on

tr
ol

 d
is

tr
ib

ut
io

n

Roll

Canard wings    
Outboard elevons
Inboard elevons 
Rudder          

10
0

10
2

10
−3

10
−2

10
−1

10
0

Frequency (rad/sec)

Pitch

10
0

10
2

10
−4

10
−3

10
−2

10
−1

10
0

Frequency (rad/sec)

Yaw

S imulation results
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Control surfaces
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