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Abstract

Adaptive sensor arrays are being used for an increasing number of military and
commercial systems including communications, radar, and sonar applications. The major
goal of using adaptive techniques is to improve the system level performance by increasing
signal-to-noise ratio, which is achieved by suppressing competing non-signal components
such as interference, clutter, multi-path, circuit noise, and non-linearity. Increasingly
complex algorithms are being adopted by these systems. The computational throughput
requirement for some experimental systems can now exceed one trillion operations per
second, with multi-quadrillion operations per second systems on the drawing board.

In order to meet the computational throughput requirements, highly specialized front-
end signal processors have to be developed for these adaptive sensor array applications.
Unfortunately, commercial off-the-shelf parallel DSP processors are usually suboptimal
for such applications in terms of complexity, size, weight, power consumption, and cost.
The adaptive sensor array signal processing algorithms tend to be continuous data flow
type and not general decision based processing flow type. While commercial RISC and
DSP processor architectures tend to be quite good at general purpose computing,
significant die area and power consumption overheads are paid to handle general
processing flow. Therefore, developing application specific architectures and processor
technologies can significantly simplify the front-end processor and reduce size, weight,
power, and cost.

In this talk, a number of application-specific front-end processor systems will be
discussed including their processing algorithm, architecture, and processor implementation
techniques. These front-end processors perform digital in-phase/quadrature frequency
down-conversion, channel equalization, dynamic range enhancement, adaptive
beamforming, space-time adaptive processing, interference nulling, and clutter suppression
tasks. The computational throughput of these systems, which are being developed, range
from hundreds of billions of operations per second to trillions of operations per second.
The discussion will also include new system technology trends including direct RF
sampling sensor systems, mixed signal front-end receiver/processor systems, and ultra-
wideband frequency-channelized sensor systems.
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