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Description
The FFT beamforming demo generates multiple
beams simultaneously for spatial filtering. This allows
coverage of the same volume with fewer dwell
positions, resulting in reduced search frame time and
quick target detection. In multi-mode radar, this allows
the tracking of multiple targets simultaneously. The
number of beams formed is equal to the number of
elements in the phase array, and the direction of the
beams are formed at fixed angles. Since the beam
angle resolution is dependent on the number of
elements in the phase array, it typically requires a large
number of elements in the phase array to improve the
beam resolution using this technique.
Beamforming in the frequency domain has less
stringent requirements on the input data sample rate
compared to the time domain technique. The input
sampling frequency does not have an impact on the
beam steering angle resolution. With FFT
beamforming, there is potential reduction in
computation workload as the size of the phase array
increases. This translates to better performance which
is an essential requirement for real-time systems. The
benefit becomes more apparent with radar applications
requiring large phase array systems.

one-dimensional (1D) FFT processes: temporal FFT,
followed by spatial FFT. For planar arrays, the
process can be decomposed further to 2D FFT in the
x-axis, followed by another 2D FFT in the y-axis.
In order to support wider bandwidth, the analog-todigital converter (ADC) for these phase array systems
are running in the giga samples per second (GSPS)
rate. In order to support fast fourier transform (FFT)
beamforming with data sample rates in the GSPS, this
requires a super sample rate architecture that is able to
process multiple phases in parallel. This demo
highlights the highly parameterizable super sample
rate FFT IP in DSP Builder Advanced Blockset. This
allows the designer to select the number of phases,
size of the FFT, and fixed or floating point
implementation.

Features
Programmable super sample rate FFT IP
FFT beamforming targeting linear array
FFT beamforming targeting planar array
Altera’s System-in-the-loop with MATLAB

The multibeam beamformer involves two-dimensional
(2D) FFT, which can be decomposed into two separate
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