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Abstract 7 

In order to improve the ability to detect, locate, track and identify nuclear/radiological threats, 8 
the University of Florida nuclear detection community has teamed up with the 3D vision 9 

community to collaborate on a low cost data fusion system. The key is to develop an algorithm to 10 
fuse the data from multiple radiological and 3D vision sensors as one system. The system under 11 
development at the University of Florida is being assessed with various types of radiological 12 
detectors and widely available visual sensors. A series of experiments were devised utilizing two 13 
EJ-309 liquid organic scintillation detectors (one primary and one secondary), a Microsoft 14 
Kinect for Windows v2 sensor and a Velodyne HDL-32E High Definition LiDAR Sensor which 15 
is a highly sensitive vision sensor primarily used to generate data for self-driving cars. Each 16 
experiment consisted of 27 static measurements of a source arranged in a cube with three 17 
different distances in each dimension. The source used was Cf-252. The calibration algorithm 18 
developed is utilized to calibrate the relative 3D-location of the two different types of sensors 19 
without need to measure it by hand; thus, preventing operator manipulation and human errors. 20 
The algorithm can also account for the facility dependent deviation from ideal data fusion 21 

correlation. Use of the vision sensor to determine the location of a sensor would also limit the 22 
possible locations and it does not allow for room dependence (facility dependent deviation) to 23 
generate a detector pseudo-location to be used for data analysis later. Using manually measured 24 
source location data, our algorithm-predicted the offset detector location within an average of 20 25 
cm calibration-difference to its actual location. Calibration-difference is the Euclidean distance 26 
from the algorithm predicted detector location to the measured detector location. The Kinect 27 
vision sensor data produced an average calibration-difference of 35 cm and the HDL-32E 28 
produced an average calibration-difference of 22 cm. Using NaI and He-3 detectors in place of 29 
the EJ-309, the calibration-difference was 52 cm for NaI and 75 cm for He-3. The algorithm is 30 
not detector dependent; however, from these results it was determined that detector dependent 31 
adjustments are required. 32 
 33 

1. Introduction 34 

Detecting and locating radioactive material is important from a national security standpoint. Any 35 

radioactive material may pose a health threat and could lead to harm if transported undetected 36 

and/or used in radiation dispersion devices (RDDs). Special nuclear material (SNM) is also a 37 

major concern as it can potentially be used in nuclear weapons [1]. Many places of concern are 38 

dynamic environments such as airports, subway stations, packaging facilities and seaports. In 39 

places like this, movement of people, containers, and machinery can make detecting and locating 40 

radioactive material more challenging, especially when it is ideal to keep these things moving to 41 

maintain the flow of people and commerce. Current systems such as portal monitors and 42 
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