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Since the invention of the laser in the 1960s, 
the field of optics has experienced a revolution.  
Coherent light from a laser and light from 
incoherent sources drive research in information 
technology, telecommunications, health care, 
the life sciences, optical sensing, lighting, energy, 
manufacturing, and national defense.

Integrated optics is analogous to integrated 
electronics.  Instead of electronics, light is 
guided on the surface of an optical chip by 
integrated optical waveguides.  The use of light 
implies speed and bandwidth.  Laser beams are 
being used at the micro and nano-scale as well as 
at the interface between high-frequency circuits 
and lightwave technology 
to develop not only faster 
computers, but also 
better sensors, speedier 
communications devices, 
energy efficient phased 
arrays, and microscopic 
laboratories.
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Current state-of-the-art radar systems are 
pushing the boundaries of capability by 
exploiting the flexibility of modern digital 
processing.  By directly digitizing as much 
bandwidth as possible, tasks which were 
traditionally done by specialized RF hardware 
are now done in software by reconfigurable 
FPGAs and DSPs.  Taking a page from 
Software Defined Radio, these new types of 
radar platforms have been dubbed Software 
Defined Radar (SDR).

An SDR research platform is currently being 
developed at the ElectroScience Laboratory 
that can adaptively switch between different 
processing modes.  By modifying both 
transmit waveforms and receive signal-
processing tasks on the fly, competitive 
sensor tasking ensures efficient use of sensor 
resources so as to gain as much pertinent 
information as possible on targets and their 
environment.  An information-driven active 
sensor layer based on a game theoretic 
approach to sensor management is being 
developed to control the selection of the 
current radar operating mode.  

The SDR research platform will support the 
study of advanced radar techniques such as 
interferometry and polarimetry, transmit 
frequency diversity, and multiple-input 
multiple-output (MIMO) operation.  Target 
phenomenology and the urban propagation 
environment for radar are two additional 
areas of study which will also be explored 
with this system.

ElectroScience Laboratory  
Software Defined Radar Features:

500 MHz or greater waveform bandwidth

RF Frontend tunable from 1-18 GHz

High-speed Xilinx FPGAs and Texas 
Instruments 32-bit DSPs for implementing 
real-time signal processing

Information-driven active sensing layer 
based on a game theoretic approach 
to sensor management implements 
competitive sensor tasking to control the 
selection of the current radar operating 
mode
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