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Multiple sparse signals with joint support are individually acquired (and Cost Functional: F(X, W) =
compressed) by sensors of a network. We propose an efficient distributed n
. . 2 2

approach for their reconstruction. Z T |lyv — A5 + Z 2(A + wy ) {Oz Xyi| + ﬂ(Xv,i)} + 1|81 — wy |5
» Acquisition model: g = y 1

>V =1{1,2,...,|V|}: setof sensors X = {Xver W= {Wihvey € RV, wy; > 0,1(xvi) = d, 3, L(Xu i), dv = degree

Forallv € V: » (;,-reweighted Lasso with communication constraints;

> X, € R" k-sparse signals with joint supports = 1(xy) € {0, 1}" 1(x,) substitutes x, due to constraint B.

> Ay € R™*", m < n: sensing matrices > |31 — w,||5 promotes larger thresholds w, ; € [0, 3] —sparsity

>y, = A/X;: available (compressed) measurements
» Network communication constraints: DJ-IST alternatively performs:

A. local communication between v and neighboring sensors u € N, » minimization with respectto W = F(X(t), W(t + 1)) < F(X(t), W(t));

B. messagesin{1,...,n}(|log,n| + 1 bits per message) » a modified IST, in which zeros are definitive (due to terms 1(x,)) =
» Goal: each v € V seeks to estimate x7;, given y,, and exploiting F(X(t + 1)3 W.(t)) S‘{T(X(t)v W(t)). . |

information about support collected from network > Atthe beginning, p "pure” IST steps on Xx,, to visit more solutions

» Example of application: spectrum sensing in cognitive radio networks

» Our approach: iterative soft thresholding (IST), with threshold In conclusion, forany t € N, F(X(t + 1), W(t + 1)) < F(X(t), W(t))

iteratively adapted to information on support =» numerical convergence
= support stabilizes

= X(t) converges to a stationary point X

Analysis of numerical results

Comparison with state-of-the-art: DC-OMP 1 and 2 (T. Wimalajeewa

Algorithm: DJ-IST and P. Varshney, IEEE Trans. Signal Process. 2014)

- recover joint support (not x7); require knowledge of k
» Initialization: x,(0) = Aly,; ¢, =0,veV; ¢,7,\,a,8>0; pec N, - DC-OMP 1: local communication of messagesin {1,...,n}
n - DC-OMP 2: multihop communication of messages in R" at each step

» Maincycle: Fort=0,1,..., Tyop foreachve V,i=1,...
1. Gradient: z,(t) = x,(t) + TA, (y» — Axy(t)),

)

Performance rankings: (see also graphs below)

2. Threshold tuning: wy j(t) = max{0, 5 — a|x,(t)| — 1(xvi(t))} % Transmission load: 1. DC-OMP 1; 2. DJ-IST; 3. DC-OMP 2
3. Soft thresholding: % Support recovery accuracy: 1. DC-OMP 2; 2. DJ-IST 3. DC-OMP 1
(1) {o if |z, i(t)] < A+ wy(t), orifz,(t) = 0and ¢, (t) > p
’ z,i(t) — sgn(z,i(t))[N + wyi(t)] otherwise References
4. Iva,i(t + 1) =0and ij(t) £0=0¢y;i ¢ Cyi+ 1 S.M.F,, J.M,, C.A.-H., EIM.: A distributed soft thresholding algorithm for jointly sparse signals
5. Transmission: if 1(x,;(t + 1)) # 1(x,(t)) = v transmits index i to recovery, submitted, 2015

S.M.F,, JJM., CA-H., EM.: Distributed support detection of jointly sparse signals, ICASSP,

6. Stop criterium: if ||x,(t + 1) — x,(t)||, < € = v stops 2014
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