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Introduction 

A set of independent radiation sensors, coupled with real-time data telemetry, offers the 

opportunity to run correlation algorithms for the sensor array as well as to incorporate non-

radiological data into the system.  This may enhance the overall sensitivity of the sensors and 

provide an opportunity to project the location of a source within the array.  In collaboration with 

Lawrence Livermore National Laboratory (LLNL) and Sandia National Laboratories (SNL), we 

have conducted field experiments to test a prototype system. 

 

General Concept 

Combining the outputs of a set of distributed sensors permits the correlation that the independent 

sensor outputs.  Combined with additional information such as traffic patterns and velocities, this 

can reduce random/false detections and enhance detection capability.  The principle components 

of such a system include: 

1. A set of radiation sensors.  These may be of varying type and complexity, including gamma 

and/or neutron detectors, gross count and spectral-capable sensors, and low to high energy-

resolution sensors. 

2. A set of non-radiation sensors.  These may include sensors such as vehicle presence and 

imaging sensors. 

3. A communications architecture for near real-time telemetry.  Depending upon existing 

infrastructure and bandwidth requirements, this may be a radio or hard-wire based system. 
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4. A central command console to pole the sensors, correlate their output, and display the data in 

a meaningful form to the system operator. 

Both sensitivity and selectivity are important considerations when evaluating the performance of 

a detection system.  Depending on the application, the optimization of sensitivity as well as the 

rejection of “nuisance” radioactive sources may or may not be critical. 

 

Current Implementation 

In collaboration with LLNL and SNL, we have developed and field deployed a prototype 

network sensor array, and conducted several experiments.  Implementation includes the 

following components and features: 

1. Large-volume gamma (NaI) and neutron (3He) radiation sensors.  The gamma-radiation 

sensors are of spectroscopic quality. 

2. A spread-spectrum modem communications network. 

3. The LLNL correlation algorithm based on Bayesian algebra.  1,2,3  (Cunningham 1995) 

4. A Geographic Information System (GIS) based user interface with a real-time display of the 

location probability of radioactive sources within the sensor array. 

5. Archival of gamma spectra when a gross counts threshold is exceeded to permit post 

processing utilizing the SNL template matching code GADRAS.  4      (Mitchell 2002) 

 

Recent Experiments 

We have conducted a series of three field experiments over the past 18 months.  The first was 

executed at the Nevada Test Site (NTS) in April 2001.  This event involved the utilization of 15 
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sensor nodes over an extended geographic area with a relatively simple road network.  Various 

sources were utilized.  Measurements were successfully completed over a five-day period. 

The second event was conducted in an environment with a more challenging road network.   

The final field experiment was conducted in New Mexico in August of 2002.  This event utilized 

12 sensor systems principally distributed over several roadways.  Measurements were 

successfully conducted over an 8-day period. 

 

Conclusions  

A prototype networked sensor array has been deployed to the field and successfully detected and 

tracked radioactive sources moving through the array.  Sources of various activities and 

emissions have been employed in these studies.  In addition, post-processing of gamma-spectral 

data has shown the potential to filter nuisance sources in real-time utilizing distributed 

processing at sensor nodes. 
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