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* Control a Non-stochastic time-slotted system:

Take an action u; via a
policy ; € Il

v

Incur an adversarial
cost c,(x;, u,)

v

Transition to x;_
Ax; + Bu; + w; via
adversarial noise w;

v

Update the policy m;

ForT
steps
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Problem Setup

T

*

* Target: best policyin Il
ﬂ ce (% (1), Uy (1))

2o

s.t., x¢,, = Ax¢ + Buy + wy,

= argmin
mell

Vt.

* Metric: policy regret

3

Where:
* x;, U, : The actual trajectory due to {m;}.

T

B Ce(xe, Up) — e (X (7T7), up (™))

o x.(™),u, (™) the counter factual due to ™.

e Features:
e 77 is based on witnessed costs and noise.
» R, = o(T) = m; achieves n™’s performance.
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* The Standard Controller: Gradient P.C. :
P M w,;  (DAC)
* Update Policy Param: M;,; = M; + ng;,
ge: = VMCt(xt(T[);ut(n))

* Execute u; =

* GPC ‘s Policy Regret:

Polynomials in Universal Upper
matric norms Boundon || g.|

* Whatif ||g;|| is small (easy environments)?

/

RQ:

Can the bound on R be modulated by || g;||

instead of g ?

2 AdaFTRL-C Algorithm & Guarantee 3 AdaFTRL-C Proof Concepts

Step 1: ¢, (xy, uy) = ¢ (x, (), us(my)) + residual  (New NSC+FTRL result)

e Ateach slott:
1J]

 Update policy params:

M1 = arggrneiﬁl {Ct(xt(ﬂ);ut(”)) + AtHMHZ}

* Executeu, = 37_ M, w,_; (DAC class) * Lemma:
t—1 t—1

» Set regularization parameter A, < N ilgsll? vy = |ep (@, up) — ¢ (wt(ﬂ't)yut(ﬂ't)) < 522(1 — §)" Z 9s - .
) T 0+/G1:5
1=0 s=t—1—1

e Lemma:

Adaptive regularization
* Theorem:
T
Rr=0(Vg ). llgel?
V t=1
A
(

e Lemma:

) T

)3

Step 2: ¢, (x,(r;), u,(m,)) has a sublinear regret

Z;F:l Ct (xt(ﬂ-t)v Ut(Wt)) — C¢ (ivt(W*)» u () & O(\/Zt HgtHZ)

Step 3: The residualis also sublinear

t_

(Standard FTRL result)

(New result)

vem O(v 22 1g:11?)

1 Vit

' 0(g*/*JT)

Disturbances & costs are 10% their max:
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S
o

—<& GPC

== AdaFTRL-C

W
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N

Average regret Ry/T
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Numerical Examples
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