Hans Journal of Wireless Communications Fo£8i81g, 2013, 3, 13-17

Hans iXith

http://dx.doi.org/10.12677/hjwc.2013.31003  Published Online February 2013 (http://www.hanspub.org/journal/hjwc.html)

Array Antenna Mutual Coupling Analysis

—Mutual Coupling Correction Techniques Based on Induced Electromotive Method of
Uniform Circular Array Antennas
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Abstract: Mutual coupling effects lead to the coupling energy vector between antenna units changing with the scan
angle. For antenna array mutual coupling analysis, signal direction can be correctly estimated by solving the mutual
coupling matrix and putting mutual coupling matrix solution into the wave direction of arrival estimation correction
formulas combined equivalent network knowledge and induced electromotive method. The simulation results show that
signal direction can be correctly estimated and computation is small.
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Figure 1. Power spectra before and after calibration of uniform

linear array
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Table 1. The mutual coefficient table of uniform linear array

® 1 BESMENERARNE

z, 1.0000 + 0.0000i Z, ~0.0736 - 0.1187i
Z, ~0.2250 + 0.3080i Z, ~0.0990 + 0.0558i
zZ, 0.1660 + 0.1858i z, 0.0445 + 0.0846i
z, 0.1467 — 0.1045i zZ, 0.0737~0.0369i
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Figure 2. Power spectra of uniform circular array before
calibration
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Figure 3. The contour of power spectra of uniform circular array
before calibration
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Table 2. The mutual coefficient table of uniform circular array

® 2. BEEMENEBRARNRE

Z, 1.0000 + 0.0000i Z, 0.0263 +0.0397i
Z, —0.0247 + 0.16961 Z, —0.0615 — 0.0144i
Z, 0.0798 — 0.0484i z, 0.0798 — 0.0484i
z, —0.0615 — 0.0144i Z, —0.0247 + 0.1696i-
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Figure 4. Power spectra of uniform circular array after calibration
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Figure 5. The contour of power spectra of uniform circular array
after calibration
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