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Motivation Assumptions Asymptotic Normality and Error Analysis
- ~ (A.1)-Global Observability The sensing model is globally observable, i.e., Theorem 1: Asymptotic Normality Consider the CZGLRT algorithm
------ ;z Spectrum of Interest ii any two distinct values of 6 and 0" in the parameter space satisty under Assumptions A.1-A.4, and the sequence {z(t)}. We then have under Py-,
N for all ||0*| > 0,
Y by, (6) = h, (69)]I° =0 T 1 T 1
<> h' (60%)X h(67 h' (6%) X "h(6;
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if and only if 8 = 6~.
Y Y Y (A.2)-Network Connectivity The inter-agent communication graph is where 0% = 1y ® 0%, h(0%) = [th (6*)---hy, (9*)]T and —= refers to
Primary User Secondary User contn§cted, i.e., Ao(L) > 0, where L denotes the associated graph Laplacian convergence in distribution (weak convergence).
) . . matrix.
\Dynamic Spectrum Sensing/ \_  Sensor Surveillance )
o o T hesi (.A.S)-Sm(.)othne.ss For each. agegt n, v 7& 01, the. sensing functions hy, are Theorem 2: Error Analysis Consider the decision rule of CZGLRT . For
e Composite Hypothesis continuously differentiable and Lipschitz continuous with constants k,, > 0, i.e., hT (0%)S'h(0%) _ (H+VNr) TN, M,
My £ all 0* which satisfy N > - 5————, we have the following
1 - . . . L N N M, T(p* —1 * .
Ho : 0% = 0 [bn (0) = by (1) < K [0 = 61 choice of the thresholds (N+\/_T)QZ”:1 <n<? (QN)QEN %) for which we
have that Py g«(t) — 0 and Pra(t) — 0 as t — oo. Specifically, Pra(t) decays
e O*: M-dimensional parameter, deterministic but unknown (A.4)—M0n0t0nicity For each pair of 8 and 9, with 6 % é, there exists a to zero eXpOIlentially with the fOHOWng large deviations eXpOIlent
constant ¢* > 0 such that the following aggregate strict monotonicity condition
e Network of N agents. Observation sequence at each agent holds 1

lim sup n log (Py (zn(t) > 1)) < —LE (min{\*,1}),

t—00

Yn(t) = h,(0%) + v, (), N N ,
" (9 _ 9) (Vh,, (8)) = (hn (6) — h, (9)) > ¢ ||g .
where h,,(.) is a non-linear function, h,(0) = 0, h,(.) : RM® — RM~n, n=1 where LE()\) = nA_ ( N1 Mn) log (1 _ )\(%‘FvNT)) 7

M, << M, yn(t) ~ N(0,3,)
CIGLRT: Consensus+innovations GLRT Algorithm
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Centralized Approach and Challenges Parameter Estimation Update /
Qn(t + 1) — Qn(t) o Bt (en(t) o Ql(t)) + achn (Hn(t)) 2;1 (Yn(t) o hn (Hn(t)))
H = {Hlj Zf HHase Zf:o log ig Eiggg = l;; ) local in;ovation ’ \

nelghbor
The weight sequences T oy f+>0 and {5 }1>0 are given by

Ho, otherw:ise, ‘

e Linear Scalar Model: h,,(0) = h,0.

Fusion . — 1 8, = b e Network of 10 agents: 5 are defective, only observe noise.
t — t — To 9
Centre (t T 1) (t T 1) e Scaling factors of the other 5 agents: 1, 1.5, 0.8, 2, 0.9
Decision Statistic Update \ e 0% — 7.8, noise power —3.
e Random geometric network: HI — oL — %11—'_” — 0.9161.
Zn(t +1) = — —0 ) () —a) | + — log Lolual C Analysi Probability of Miss
- " | al t+1 (T : onvergence Analysis
foly(8)) = fh(ya(8) - f¥ (yn(1)) : likelihood of y(t) under H, * = - Jolwnl®) - |
s N e \ - 4 oeal immovation onvergence of different agents Frnbahlllty of Mlss of dlﬁerent agents
foly(t)) = Fy(y1(t)) - o' (yn(t) - likelihood of y(t) under Hy g \ neighborhood / — 1
Key bottl k
e Key bottlenec 5 c (03 - Q(L))’ 0.8
T N
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Ho zn(t) <7
Hq Zn(t) > 1,
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Decision Rule  7{,(¢) = {

e Depends on the entire sensed data.

Parameter Estimate
Probability of Miss

=
h

e High-dimensional data exchange at all times.

Involves batch ing: Detecti t start until th imizer i Probability of Errors Paro- (1) = Pro- (zn(t) < 1)
G(;i;zsd atch processing: Detection cannot start unti ¢ max1m1zerls/ K Y PFA(t) — P, (Zn (t) > 77) | / ﬂu 100 200 300 200 500 g 100 200 300 400 500
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