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Problem Definition:  

Dirty bombs are dangerous because they can endanger emergency crews that might be 
unaware of radiation that might be present. The goal of the project is to determine the best way 
to measure and report radiation levels to emergency crews in a timely manner. Emergency 
notification can help people take simple precautions that can significantly reduce radiation 
exposure. 
 
Problem Solution: 

Since we don’t have actual data, we will make a program to simulate the sensor data, 
including adding uncertainty. We will also create a program that geo-locates a point source of 
radiation in 2D using algebra and by minimizing the error from all the measurements. We will 
test three different sensor configurations to find the most cost effective and timely method: 
stationary at the edge of the city, on buses that move along the roads, and aerial drones that 
can go anywhere.  We will also include the effects of buildings and other obstacles that could 
affect the measurement of the radiation.  If time permits, we we will solve the problem for a 
plume and in 3D. 
 
Progress to Date: 

We have researched how geiger counters work, the physics of the half-life of radiation 
for materials that might be used in dirty bombs, the concepts of uniform and Gaussian 
uncertainty distributions, and the algebra to solve for a source location and concentration based 
on four sensors.   We have a python program in 2D that allows the user to specify the number of 
stationary sensors, bus sensors, and aerial sensors, calculates the simulated data and adds 
uncertainty, and then solves for the source location and concentration.  We solve the equations 
using algebra for combinations of four sensors and by using a “brute force” method to minimize 
the error. 

 
Expected Results:      
  
 We expect that each sensor will likely have different advantages in terms of cost, 
accuracy, and timeliness. The sensors at the edge of the city are fast, cost-effective, but not that 
accurate when obstacles or uncertainties are included. The buses are cost-effective (the town 
most likely has buses already), and fairly accurate, but not that fast. The aerial drones are fast, 
accurate, but they can cost a lot. The optimal solution will likely be a combination of all three of 
these sensor types.  
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