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Problem Formulation

/quantization 4 quantization ' Motivation:

assumption; may need to

escape detected
increase y if ||e?* ]| > N — 2

1 expanded contain. region (for disturbances)
— state trajectory
- state estimate

Data rate requirement:
HeTsAH /N < 1

Control Law:

w(t) = K (t), where A + BK is Hurwitz External Disturbances:

measurement update: uy+1 = px (|[eT4|| + ) /N

a Is used to expand containment region proportionally, allowing the controller to
converge while external disturbances are small compared to estimation error

Disturbances?
Effects of delays are modeled as external disturbances, see (3) below
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Results
First step in proof of (2):

showing that bound on steady state value depends only on ||w

Main result: z (8)] < B(|z (0)],) + v (dmax) (1)

Input to State Stability (ISS) property: independently of |z (¢,)| (sketch):
y 155 | o )< Bz (te)] .t — to) + 4 (Hy||[to,t]) COVE> 1 >0 1. While in zoom-in: | [2. Switch to capture only if: | [3. |z (,)] < ¢ |jw]
N "
where 3 is a function of class KL and ~ is of class K Z O] < 1 ®) ot —1) < nflwlly, —pg,) 1+2

Main steps in proof of (1):
o New signal definitions: Z (¢t) = & (t) — z (¢t — dx(1))

O (t) =2 (t —Ope)) —x(t), 0c(t) =7 (t— o)) — T ()

e Using Small Gain Theorem between x (t) & 0, (t): |z EEEN

Zoom-in

detection

e Intermediate result from [1]:

For 2(t) = Az (t) + Bu(t) + w (t) and with no delays, |w EEENY (2)
e Estimation error dynamics 4. Time to captuie: 5. Size of 4 when state is captured:
I () =AZ(t) — BK (0c(t) + 0, (t - 9)) (3) to—t1 < f (I:v (t1)] Ilel[tl,tg]) p(tz) =g(p(tr),t2 —t1)
w(t)

= ||2]] < p(t2) < 6 ([lwl]])
1 5+ +3

Remaining steps for proving (2), and derivation of 3;,9z, are detailed in [1]

e Using Small Gain Theorem between z (1) & ftt_T 0. (T)dT: | —> T

e Small Gain Theorem between x & Z (t) (if vz (Ve (Omax)) < 7)
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