In-situ Calibration Methods for Phased Array High Frequency Radars
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Zambales, Philippines. Middle: examples of beam-forming array diagram for various targets of opportunity. Right: example of range-
Doppler spectrum showing ship echoes.
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Calibration of phased array of 14 monopoles at 16.2 MHz in Koko head, Hawaii. Bottom left: boat track. Top left: | - | | antenna beam-forming TX array as a receive array, to show the
relative phases of successive pairs of antennas. Note the fluctuations of 10-259 in phase at 20-402 azimuthal period. Damage to cables and undocumented repairs prevented beam-forming in Tehuantepec (16 MHz). Top left: 100 ship echoes spanning 3 years used to signal minima when the drone is aligned with the TX-RX
Top right: empirical and theoretical beamforming functions, using a Hamming window. Bottom right: GPS bearing of estimate channel phase corrections, including boot-strap errors based on 10, 50 and all echoes (shades). Middle left (a): spectrum beam-formed with direction: (c) phases of antennas 2-7 referenced to antenna 1,
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Bottom middle: digital topography of the area; the receive antennas are deployed on a 200-m altitude crest. The ragg lines. Center (b): radial maps based on poorly beam-formed spectra respond erratically to side-lobes. Bottom center (d): applying corrections | . it b | the normal to the array, bearing 45° and 225°.
internal calibrations of the input band-pass filters and receivers have been applied yield a well-defined radial field, typical of along-shore westward currents. Right: the normalized cross-correlation between sites is well-behaved only 33.80 33.70 40 ) 33.50 33.40
' when corrections are applied (c) and mimics the cosine of the sites radials (a). With no corrections, the cross-correlation has no physical structure (b). L93%k
The effect of calibration is shown by the scatter plot between radials, the correlation increasing from 0.21 to 0.82 when the corrections are applied.
Adapted from Flores-Vidal, Flament, Durazo, Chavanne and Gurgel (2013).
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