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Algorithm 3.1 Algorithm Summary (ToyBar)

Input: Y, A, A\ 7.

Output: S (reconstructed signal).

Initialization: Set S as a random matrix, B = 8% 5% =1
General steps: for q=0, ..., Q

1. Calculate C4 =Y @ efars(AB9)
2. Calculate S?™! for i=1,..., G
Gradient: {/ F(bl) = 2(af);(AB% — C9)
Find s?™ as
st = (b = AV F(b))max(1 — ma&reay; - 0)
where b{ is the i-th row of BY

Update: (77! = R Vi i 124(@)2

Bof! = §7H 4 F (ST — S,

3. q=q+1, goto 1.
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Algorithm 4.1 Proposed algorithm (MMSM) for non-coherent DOA estimation
Input observation y, sign vector s, steering matrix A.
Initialization n = 1,x© = 0, 4O, )\, a, €.

repeat
e Calculate q from (6.4)
e Choose an appropriate L using (12.4)
e Update x(™ = x using (11.4) with z = x""Y and p = p™
e Update pu™ = p@e=on

e Set n«+n-+1
x(M) _x(n=1)|
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Abstract

Direction of arrival (DOA) estimation has various applications in different areas such as
wireless communication and signal processing in medical applications. Most of the pre-
vious methods were not based on digitalization, but the advantages of digitalized methods
have been proved in recent decades. Furthermore, because of existing the phase error,
we need to use the algorithms to find the solution with amplitude measurements. A so-
lution method to this problem was introduced in 2015 for the first time, and then newer
algorithms were proposed. However, most of them need reference signals to resolve the
inherent ambiguity of the problem. By contrast, this dissertation not only does not use
reference signals but also diminishes Root Mean Square Error (RMSE) compared to other
algorithms using the sign of phase measurements. Although the phase values are inac-
curate, the sign of real and imaginary parts of the measurements will most likely remain
correct under limited phase errors. Furthermore, a new approach for solving the problem
is proposed by employing a modified version of the Majorization-Minimization (MM)
technique, without any prior information about the number of incident signals. Some
theoretical analyses of our proposed algorithm are also provided in the paper. Finally,
the simulation results are presented, demonstrating the efficiency of the proposed algo-
rithm in comparison to some state-of-the-art methods in the literature.

Keywords: DOA estimation, Non-coherent, Majorization-minimization, Sign of phase,
Sparse recovery
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