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ABSTRACT

In modern wireless communication systems including beamformers or location-based services (LBS), which employ multiple

antenna elements, estimating the number of signals is essential for accurately determining the quality of the communication

service. Representative signal number estimation algorithms including the Akaike information criterion (AIC) and minimum

description length (MDL) algorithms, which are information theoretical criterion models, determine the number of signals

based on a reference value that minimizes each criterion. In general, increasing the number of elements mounted onto

the array antenna enhances the performance of estimating the number of signals; however, it increases the computational

complexity of the estimation algorithm. In addition, various configurations of array antennas for the increased number of

antenna elements should be considered to efficiently utilize them in a limited location. In this paper, we introduce an efficient

signal number estimation algorithm based on the beamspace based AIC and MDL techniques that reduce the computational

complexity by reducing the dimension of a uniform circular array antenna. Since this algorithm is based on a uniform circular

array antenna, it presents the advantages of a circular array antenna. The performance of the proposed signal number

estimation algorithm is evaluated through computer simulation examples.
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Fig. 1. Structure of uniform circular array antenna.
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Fig. 2. Basic block diagram for beamspace signal number estimation
based on uniform circular array antenna.
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Table 1. Parameters of the received signal for the first scenario.

Signal Center frequency Modulationindex SNR (dB)

Ccw 0.2,0.25,0.4 - 10
M 0.15,0.3,0.45 0.05 10
WB 0.05 - 10

o Received Signal Spectrum

o
o

Magnitude (dB)
i
o

20

0 0.1 0.2 0.3 0.4 0.5
Normalized Fregeuncy
Fig. 3. Spectrum of the received signal for the first scenario.
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Table 2. Parameters of the received signal for the second scenario.
Modulation index SNR (dB)

Signal Center frequency

CW  0.02,0.1,0.35,0.4,0.47 - 10
FM 0.05,0.13, 0.3, 0.45 0.05 10
WB 0.2 - 10

568 Estlmatlng the Number of Slgnals
25 T
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5 |
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0.5

Fig. 4. Element space based AIC & MDL criterion for uniform circular array
in the first scenario.
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Fig. 6. Beam space based AIC & MDL criterion for uniform circular array in
the first scenario.
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Estimating the Number of Signals Received Signal Spectrum
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Fig. 7. Extended version of Fig. 6. Fig. 8. Spectrum of the received signal for the second scenario.
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