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Abstract: 
In a paper given by Harney (2006) the author derives the equation for calculating the distances to a source of radiation 

based on the inverse-square law of radiation and the relative coordinates of the source [1]. In this paper we derive the error 

propagation of the mean-value error for this method. 

 

 

Introduction: 

 
Given the system of equations  as described in Harney (2006) 
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We can simultaneously solve for x, y, z and r1 (distance from sensor 1 to the source) which eliminates the need for 

calibration of the sensors. Let us now solve the system with the offsets xoff and yoff be the same and equal to e. Solving the 

system using MATHEMATICA 7.2 we obtain the following solutions. 
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2 Solutions in the case that the offsets are different  

Start by calling the x offset qxoff = and pyoff = , the solving the system  
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we obtain the following sets of solutions: 
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Similarly 
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3. Error Propagation of the Mean Value Error 
In order to proceed with the calculation of the errors involved with the triangulation results above let us first define the 

error propagation of the mean value error to be (Harris and Stocker, 1998): 
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therefore using Eqs. (5) – (8) we obtain that: 
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where  
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in our case 
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Therefore the final expression for the errors becomes 
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4. Error Propagation of the Mean Value Error ffoff yx 0≠ case 

Similarly in the case where qxoff = and py ff =0  we obtain the following expression  
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