RedUCing ADC Count in FHWgna' Arrays WIthOUt Sampling thousands ofimW receivers is

a difficult challenge
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Multi -dimensional signal processing Proposed architecture

A signal with direction of arrival (DOA)yo{a)where - 'y - maps to an angle of in the 2D Signals are spatially filtered and are constrained to a narrower cone shaped region..

TNy ClomiEl] (9 The vacant space utilized to reduce the number of ADCs.
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Antennas are directive and have a constrained radiation pattern and act like f? spatial lowpass filter (c).
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Antenna power pattern is constrained toy ;.. » ¥ bYmaxthe gainis much lower f&Ss Y4« % %
Implementation of the proposed
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N-Antennas architecture.
i _ _ _ Lo 5 = | = Co Reduces the ADC requirement down tc
Traditional architecture of wideband receivers S 4 = lz| |2 ™M N/2 for an Nelement array.
Typical systems need N ADCs for agld\inent array. 4| A
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Mathematical background S - |
Derivation and interference modeling I O
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Let,W_(¥) is the mixed domain 2D Fourier spectrumnwgfu), ¥ = [¥,,0]" andu =[n,, cf]’
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Fourier spectrum ofv_(Vu) where V is an invertible 2 x 2 matrix is given W (V) v

Makingn [ %Z £r| introduces d ;zZNZ sdelay to the signal at each spatial sample locatiprz, depends on

Introduced interference energy git sub-array due to the transform of L arrays is:
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Implementation on dual polarization arrays
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Array systems operating over wide bandwidths often require crgsdarized S
elements that are orthogonal in a spatial plane in order to receive the horizontal a AN
vertical electric field components. Digital Beamformer
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Typical systems nee?dN ADCs for aiN element dual polarization array.

The proposed method reduces the ADC requirement by 50% by
exploiting MD signal processing.

The architecture and simulation results are shown in the figure.

2D spatiestemporal representation of summed signals
from all three networks.

Implementation on three array system
Each array observes same two signals in the sppatrgoral domain.
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