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ABSTRACT

DOA estimation technique has been actively studied in various areas including communications technology.
Especially a MUSIC (MUltiple Signal Classification) algorithm has high resolution and has been most widely
used. The MUSIC algorithm takes eigenvalue decomposition on covariance matrix of a received signal from
antenna arrays and then separates the received signal into the signal subspace and the noise subspace. DOAs are
estimated by using the fact that the noise subspace is orthogonal to the steering vector. However, the MUSIC
algorithm has high computational complexity and thus is difficult to be installed in the receiver. In this paper, a
simplified DOA estimation method combining a beamspace MUSIC with TMA (Time Modulated Arrays is
presented. The proposed method reduces computational complexity with the use of a beamspace MUSIC and also

can save equipment cost by using only a single RF chain in TMA.
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Fig. 1. Basis structure of linear antenna arrays.
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ERRECELEE
Table 1. Simulation parameter.
Values or variables
Parameters
signall signal2
sampling rate f 100MHz
# of samples per 100
symbol
Modulation type BPSK QPSK
Direction of arrival
-45° 26°
(DOA)
# of sensors NV 16
Observation time 1.6ms
Signal to
noise ration -10 ~ 10 dB
(SNR)
# of beams 13
directions of beams 8.8°, 18°, 27.6°,
(m=1,---,0Q) 38°, 50°, 67°
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Table 2. RMSE comparison by the number of beams of
beamspace & TMA MUSIC DOA estimation for signall.

Parameters RMSE
signall
# of SNR
beams (dB) Beamspace & Beamspace
TMA MUSIC MUSIC
0 0.1 0.09
15
-5 0.29 0.19
-10 0.76 0.55
5 0.07 0
0 0.2 0.1
13
-5 0.72 0.39
-10 2.53 22
5 0.07 0.07
0 0.13 0.12
11
-5 0.37 0.36
-10 0.54 0.58
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Parameters RMSE
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# of SNR
beams (dB) Beamspace & Beamspace
TMA MUSIC MUSIC
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-10 0.68 0.49
5 0.07 0
0 0.19 0.1
13
-5 0.70 0.39
-10 2.65 24
5 0.1 0.05
1 0 0.2 0.16
-5 0.83 0.60
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