Slope Seeking

Why Slope Seeking?

e Extremum of plant reference-to-output map
susceptible to destabilization:
- Compressor instability
- Antiskid Braking
- Formation flight

e Need to operate at a particular slope of plant
operating characteristic
- Nuclear fusion



Slope Seeking on a Static Map
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Simulation
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Slope seeking: r(f,)=0.5 Extremum seeking: r(f',.)=0

Generalized Slope Seeking
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Slope setting:
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Single Parameter Stability Theorem...
Outputerrory = y—F, (s)[ £ )J achieveslocal exponential
convergence to an O(a+1/ @) neighbourhood of the

origin providedn =0 and :

1. Perturbation frequency @is sufficiently large
compared to dynamicsin H (s)and F,(s),
sufficiently small compared to dynamicsin
H,, (s),and * jwis not a zero of F,(s).

2. Zerosof T, (s) that are not asymptotically stable

are also zeros of C, (s)
3. Polesof T, (s) that are not asymptotically stable

are not zeros of C,(s).

...Single Parameter Stability Theorem

4. C, (s) and are asymptotically stable, where

1
I+ L(s)
)= L Rele Fje, ()

and H,(s) = C,(s)T, (s)F,(s).
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Gradient Seeking
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Multiparameter Stability Test...

Outputerrory =y—F, (s)[ f (t)] achieveslocal exponential

p=l

!
convergence to an O(l /o +1 Z a pJ neighbourhood of the

origin providedn=0and:
1. Perturbation frequencies @, < @, <---< @) arerational,
sufficiently large compared to dynamicsin H (s) and
F(s), sufficiently small compared to dynamicsin
H}, (s),and % Jjo, isnot a zero of F,, (s).
2. Zerosof T, (s) that are not asymptotically stable
are also zeros of Cop (s)for all p=1,...,L
3. Polesof I, (s) that are not asymptotically stable

are not zeros of Cl.p (s), forany p=1,...,L
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...Multiparameter Stability Test
4.C,, (s) are asymptotically stable for all p =1,...,/

and ——— is asymptotically stable, where

() Xp(s) - X,(s)
X(S) 21(5) 22() Xzi(s)

,and X, (s)=P,a,L,(s)

X”(S) Xzz.(s) Xzz.(s)

L, ()= Rel ™ F, (jo, Jt, (9

and H,(5)=C, (5)F, (5)F, ()
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