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ABSTRACT

In this paper, parallel orthogonal matching pursuit (POMP) is proposed to supplement the simultaneous orthogonal
matching pursuit (SSOMP) which has been widely used as a greedy agorithm for sparse signal recovery for multiple
measurement vector (MMV) problem. The process of POMP is simple but effective: (1) multiple indexes maximally
correlated with the observation vector are chosen at the first iteration, (2) the conventional SSOMP processis carried
out in paralld for each selected index, (3) the index set which yields the minimum residual is selected for
reconstructing the origina sparse signal. Empirical simulations show that POMP for MMV outperforms than the
conventional SSOMP both in terms of exact recovery ratio (ERR) and mean-squared error (MSE).
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Algorithm of POMP for MMV
Input:

* A m X s matrix Y of output signals

e A m X n matrix A of measurement matrix
e Thenumber k of sparsity in theinput signals
e Thenumber M of parale fact

Output:

* Aset A, containing k indices
e AmX sX M approximation matrix AMT
* Am X s> Mresidud matrix By,

Initialization:

1. Initialize the residua matrix Rm.): Y, the index set

A = @&, and the iteration counter ¢ =1, and the
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paralel counter m = 1.
2. Find an initid index )‘m that solves the easy

optimization problem
S

max | By, cra)f"

* ¢;isthe j-th canonical basis vector.
3sed, =4, U{A,}
4. Determinethe orthogonal projector Pm, onto the span of

theindex in Am;
5. Calculate the new approximation and residud :
A,=P, Y
R,= Y_Am,-

6. Increase m, and return to Step 1 if m < M, and
increase t, m = 1, and go to procedure if m = M

Procedure:

1. Find an index )\m( that solves the easy optimization

problem
S

max Z | <Rmt_lcj,ai>|2 .

iNA =
* ¢;isthe j-th canonical basis vector.
2. s, =4, U {)\}
3. Determine the orthogonal projector Pm, onto the span of

theindexin 4, .
4, Cdculatethe naN approximation and residual:
A, =P, Y
R,=Y-A,.

5. Increase m, and return to Step 1 if m < M, and
increase t, m =1, and return to step 1 if m = M and
t< K

6. Select X,
min || &, |

m 1
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Fig. 3 Exact recovery ratio(ERR) of POMP for MMV for

varying sparsity without noise (s =75).
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Fig. 4 Exact recovery ratio(ERR) of POMP for MMV for
varying sparsity without noise (s =10).
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