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Antenna Array Calibration for Digital Beamforming
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Abstract

There are many antenna array errors. They will distort the array beam pattern and result in an increased sidelobe
level. A calibration technique is proposed for correcting the antenna array errors such as mutual coupling and unequal
feeder characteristics. These are modeled as a matrix representing the interaction between the radiating elements. The
matrix is estimated from the measured array response vectors. The antenna array errors are corrected by modifying
the beamforming weight vector. It is verified by the electromagnetic simulation and experiment that the proposed
technique reduces the sidelobe level and increases the antenna gain.
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Table 1. Magnitude of the estimated calibration matrix.
1 2 3 4 5
0 -8.122 ) -1338) —17.21 ] -2045
-7939 | —0479 | -8456 | —13.18 | —16.43
-12.57| -8450 | -0.771 | —8454 | —12.60
—1640{ -13.18 | —-8444 | —0478 | -7.967
-2042 | -17.21 | -1337 | —-8.113 | -0.005
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Fig. 4. Radiation patterns of the elements after cali-
bration.
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Table 2. Magnitude and phase of beamforming weight
for beam pattem before calibration.
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Table 3. Magnitude and phase of beamforming weight
for beam pattern after calibration.
1 2 3 4 3
37 051 079 | 070 029 0.1
A4 | -23.19 | -1430 | -9931 | -1274 | 034
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Fig. 5. Beam patten before and after calibration.
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Fig. 6. Picture of fabricated array antenna.
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Fig. 7. Radiation patterns of the elements before cali-
bration.
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Table 4. Magnitude of the estimated calibration Matrix.

| 2 3 4 5

0 -8.766 | —12.50 | -16.17 | -20.74
-9.626 | 0223 | -8384 | -13.55 | -1891

-1526 | -8.049 | 0.564 | -7.948 | -14.73

- 1897 | -13.59 | —8.200 | -0.063 | -10.12

| B W —

-2096 | -15.86 | -11.90 | -8.387 0.043
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bration.
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Fig. 9. Beam pattern before and after calibration.
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