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Outline

1. Introduction to through-wall 
radar imaging

2. Wall modeling and mitigation

3. New ñsnapshotò imaging 
system

Applications:

ï Covert surveillance

ï Hidden object detection

ï Building layouts

ï Non-destructive testing

ï Search and rescue

Scene under interrogation
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1. Introduction to Through -Wall 
Radar Image Processing
Å Radar imaging of a given scene is essentially an inverse problem.

Å A set of data is collected, usually by stepping through a range of 
frequencies and antenna positions.

Å A forward modelis assumed to relate the observed data and the scene.

Å Information is extracted from the scene, or a visual image is obtained, 
by applying an inversion or deconvolution algorithm.

Å The resolution of the image is dependent on the sampling of the data,
the accuracy of the forward model, thedeconvolution algorithm, and
noise.

Scene under interrogation
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Introduction (contôd.)

Å The ñreflectivity densityò ůd is defined as the scattering from an 
infinitesimal point in the scene of interest.

Å Forward model: The received signal plus noise (or clutter) as a 
function of frequency f (or time) is given as an integral over the entire 
scene being scanned as:

where Gis the Greenôs function for the environment of interest.

Basic inverse imaging function:
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Example: Free Space Greenôs Function 
for Monostatic Scattering

Å Conjugate-phase, or conventional back-projectionalgorithm:

Å The imaging function |ůd| peaks at a strong scatterer when 

Å Note that the magnitude term may or may not be used to compensate 

for the spreading loss.
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