EECS 564 DETECTION IN NWGN Winter 1999

GIVEN: Observe r(t) = { Z((?)—i_ n(t) 3332 Z L
0

n(t) NWGN (Non-White Gaussian Noise); O-mean, K, (t, s).
GOAL: Decide between Hy and H; using data {R(¢),0 <t < T},

0<t<T.

K-L: Solve integral eqn fo n(t, 8)oi(s)ds = N (),0 <t < T,
— n(t) => n;pi(t),0 <t g T. Similarly for r(¢) and s(t).

— [T n(6)gi(t)dt ~ N(O,N); 5= [ s(t)os(t)dt
Project onto ¢;(t): Multiply by ¢;(t) and fo dt:

_Jsi+n; under Hy . r=|ry,re...]

Hrz_{ni under Hy '’ _1’2°"Let82[31,82...]'

SOLVE: { = Am'QR =73 R'Si = [ [ R(t)Q(t,u)s(u )dtdu where
(substitute R; = fo (t)¢;(t)dt and s; = fo w)du)

Q(t,s) =y &lat) solvefK (t,0)Q(u, s)du = 5(t - s).
WSS: n(t) WSS, interval (—oo,00) — Q(7) = F1{1/8,(w)}.

SOLN: LRT is: £ = [ [ s(t)Q(t,u)R(u)dt duzfy:threshold where
0~ N(d2 d2) under Hy; /£~ N(O d?) under Hy where
d? = [ [s(t (w)dt du =37 3 *i —Fisher discriminant.

See ”Vector Gaussmn Detection”; notes from Feb. 12.
NOTE: Matched filter except match to [ Q(t,u)s(u)du, not s(t).

Antipodal signaling in continuous tlme

Which s(t) maximizes d? subject to fo )2dt = E7?

s(t) = FE¢n(t) where Ay is minimum elgenvalue
BUT: o Q(t)—K(tt)<oo—>Z)\—f0 n(t,t)dt < oo

im0 = A =0 — d? = oo! Perfect detection!
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Singular detection; so model n(t) with white component.



