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ABSTRACT

In this paper, a new signal processing technique is proposed for calibrating gain, phase, delay offsets in array antenna
based anti-jamming minimum variance distortionless response (MVDR) global-positioning-system (GPS) receivers. The
proposed technique estimates gain, phase and delay offsets across the antennas, and compensates for the offsets based on
the estimates. A pilot signal with good correlation characteristics is used for accurate estimation of the gain, phase and
delay offsets. Based on the cross-correlation, the delay offset is first estimated and then gain/phase offsets are estimated.
For fine delay offset estimation and compensation, an interpolation technique is used, and specifically, the discrete Fourier
transform (DFT) is employed for the interpolation technique to reduce the computational complexity. The proposed
technique is verified through computer simulation using MATLAB. According to the simulation results, the proposed
technique can reduce the gain, phaes and delay offset to 0.01 dB, 0.05 degree, and 0.5 ns, respectively.
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Fig. 2 Model for Space-time signal processing
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Table. 1 Directions of GPS satellite and jammer signals

Source POWEL | A zimuth angle | Elevation angle
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GPS satellite -10 30 70
Tone Jammer1 50 -90 5
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Wide Jammer] 50 -45 10
Wide Jammer2 50 135 5
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Table. 2 Estimation accuracy for time delay, gain, and
phase offsets

Ind;:x Ideal Estimated

[¢)

Anten | Gain | Phase | Delay | Gain Phase | Delay
na (dB) |(degree)| (ns) (dB) | (degree) | (ns)
1 1 45 0 1 45 0
2 1.44 —30 105 [1.439704| —29.99667|104.6875
3 0.64 | —135 | 512 [0.639218|—1349752| 512.5
4 1.21 90 —709 [1.209069|90.00393 | —709.375
5 0.49 30 —532 10.488988|30.05476| —531.25
6 1.69 120 211 [1.688337|120.0188(210.9375
7 0.81 —90 154 |0.809833|—89.99667|154.6875
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