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Abstract 

Argus is a wideband @med array that forms all possible beams simultaneously in real @me, 
using digital beamforming. Since compu@ng power is the ul@mate limita@on on the size and 
bandwidth of Argus, it is desirable to seek beamforming algorithms which minimize the 
amount of computa@on required. The common algorithm of crea@ng a beam by delaying, 
weigh@ng and summing the outputs of all N elements in an array requires computa@on 
propor@onal to N for each beam. For a close‐‐spaced array the number of possible beams is 
about equal to the number of elements, so the total computa@on required is propor@onal to 
N squared. If a planar array is divided mathema@cally into iden@cal subarrays, and the above 
algorithm used to first form beams for each subarray, and then to form the final beams, the 
total amount of computa@on required is reduced. The op@mum size subarray is found to be 
the square root of the total array size, and with that choice the total computa@on is 
propor@onal to N to the 3/2 power. This process can be con@nued to any level of subarrays 
of subarrays, all requiring progressively less computa@on, un@l a subarray contains only 2 
elements. At that point the computa@on required is propor@onal to N log N. and is 
equivalent to the Fast Fourier Transform. The disadvantage of soNware subarrays is the 
par@al or total loss of the ability to tailor the beam shapes and sidelobes, and to create nulls 
in desired direc@ons. Rather than simply subdividing an array mathema@cally, other types of 
op@miza@on may be achieved by rearranging the elements in each subarray. Three‐‐
dimensional and volumetric subarray configura@ons provide more design freedom. One 
example is a spherical or hemispherical log ‐periodic structure which provides subarray 
beams that are frequency and look‐‐direc@on independent. 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