ECES31 Spring 2013 Quiz 7

Your Name: CrLuTionN

Instructions: This quiz is worth a total of 100 points. The quiz is open book and open notes.
You may also use a calculator. You may not use a computer, phone, or tablet. Please show your
work on each problem and box/circle your final answers. Points may be deducted for a disorderly

presentation of your solution.
1. 100 points. Consider the scalar dynamical system
X[e+1) = fX[Q+U[gfore=0,1,...
where f is a known scalar constant, and the observation model

Y[ =rX[(+ V]
for £ = 0,1,... with h = 2

75+ Assume that {U[0),U[1],...} and {V[0],V]1],...} are in-
dependent sequences of i.i.d. A(0,1) random variables. Also assume that the initial state
X[0] ~ N(0,0?) and is independent of all U[{] and V€.

(a) (50 points). Determine a value of the initial state variance o2 > 0 such that the Kalman
gain is a constant for all £=0,1,..., ie.,

K( =Slele~ YA (4 (HIgSlele~ 1HT( + BA) " =K.

(b) (50 points). Find expressions for the prediction error variance (the mean squared pre-
diction error) and the estimation error variance (the mean squared estimation error) for
the case derived in Part (a). Comment on the behavior of these errors as |f| = 0 and
|f] = oo.
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