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Project Description

Goal:
ÅDesign, implement and validate the use of an automated target 
recognition (ATR) system that utilizes hyperspectral imagery (HSI) to 
detect biological or chemical contamination of vegetation.

Significant Applications:
ÅDetection of food crop contamination via biological or chemical agents

ÅChemical spill detection and characterization for disaster response 
and recovery

ÅDetection of airborne biochemical warfare agents

ÅDetection of covert facilities via the detection of specific chemical 
agents released through exhaust vents.  

In each case, the biochemical agentôs stress on ground vegetation may 
be detected with the proposed hyperspectral-based ATR system.
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Relevance to DHS

Directly addresses the needs of multiple Divisions within 

the Science & Technology Directorate of DHS.

ÅChemical and Biological Division  

ïPrimary goal is to conduct analyses and develop systems for 

better characterization of pathogenic organisms and toxins that 

pose threats to human health, agriculture, and the food supply*. 

ÅInfrastructure Protection and Geophysics 

ïFocuses on identifying and mitigating the vulnerabilities of the 17 

critical infrastructure and key assets that keep our society and 

economy functioning é develop predictive tools and methods to 

aid in preparing for and responding to various catastrophes.*

*http://www.dhsnetwork.org/dhs.html
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Landscape Assessment

HSI Analysis:

Å Currently, there do not exist commercial products for automated detection of 
biological or chemical contaminants in agricultural food crops (or other 
application areas).  This project does use COTS hyperspectral sensors, but 
the analysis techniques and software tools being developed in this project 
are not currently available.  Results of this project would be an end-to-end 
solution for first responders.

BioSecurity:

Å The present solution is to send experts to the site to make extensive 
surveys, including a variety of field measurements and field sample 
collections, to make a subjective determination of whether or not an event 
has occurred, possibly returning to laboratory to conduct final analysis.  

Å The result of this project would enable first respondersô decision-making  to 
be 
ïmore systematic

ïless subjective

ïmore reliable 

ïmore timely
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Hyperspectral Remote Sensing
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Hyperspectral Remote Sensing
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Hyperspectral Remote Sensing
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