
Magnetic Data in Original Coordinates with 
Translated GPS
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Rotating Field Coordinates into GPS or Total Station Coordinates 
 
Assumptions: 
 

• Magnetic grids are collected in a rectangular grid starting at X=0, Y=0. 
• The corners are known in another coordinate system (e.g. GPS or total station); axes need not be 

aligned. 
• The starting spreadsheet has X, Y, and TMI as in the figure to the right.  

 
Steps: 
 

• Make room for 4 additional columns 
 
1. X rotated 
2. Y rotated 
3. X translated 
4. Y translated 

 
• Add three tables to the spreadsheet: 

 
1. GPS corners 
2. Grid Corners 
3. Rotated grid corners (to be filled in later) 

 
• Translate the GPS coordinates to the origin: 

 
1. X_translated = X – southwest corner X value 
2. Y_translated = Y – southwest corner Y value 

 
• Make a map (graph) of the original data points and the translated GPS points 

 
 



Magnetic Data in Original & Rotated Coordinates
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• Look at the figure and guess the needed amount of rotation. In this example it is about 30o. 

 
• Using the X_rotated and Y_rotated columns, rotate the original (x, y) values by the guessed amount of 

rotation. The rotation equations are: 
 
     X'= x*COS(Rot_angle) + y*SIN(Rot_angle) 
     Y'= -x*SIN(Rot_angle) + y*COS(Rot_angle) 
 
remember that Excel requires angles in radians when using trigonometric functions. 
 

 
 
 

• Plot the rotated values and adjust the rotation angle visually until the grid fits well.  
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• Fill in the 'Rotated Grid Corners' table (‘picked’ in figure) by pointing to appropriate cells in the rotated columns. 

 
• To use Excel’s SOLVER for nonlinear least squares improvement of your guess make a target cell with an 

objective function. I use the square root of the sum of the differences of each of the coordinate pairs: 
 
=SQRT((M9-N3)^2+(M10-N4^2)+(M11-N5)^2+(M12-N6)^2+(N9-O3)^2+(N10-O4)^2+(N11-O5)^2+(N12-O6)^2) 
 
 

 
  
 

 
 
 
 
 
 
 

 
 

 
 
 

• Following SOLVER, undo the translation step above by translating the rotated grid back to the GPS origin: 
 
 

1. X_translated = X + southwest corner GPS_X value 
2. Y_translated = Y + southwest corner GPS_Y value 

 
 
 
 
 
 



 
 
 


