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Image georeferencing is the process of developing a model to transform from 

pixel coordinates into GIS coordinates such as meters on the ground.  Image 

rectification is the process of using your georeferencing model to output to a 

new raster in your GIS coordinates.
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Notice there is a positive correlation between the pixel X and Map X while 

there is a negative correlation between the pixel Y (row direction) and the map 

Y (typically increasing to the north).
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The affine transformtion is a typical georeferencing model.  It works well for 

conditions that approximate a flat plane..aerial photography from a floodplain, 

a scanned map that had been corrected for topography, or satellite imagery.
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Note that the coefficients C,F are translation for the center of the pixel from the 

first row, first column. A and E are scaling coefficients for X, Y and are typically 

the same value.
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Scaling essentially assigns the proper pixel size to the rectified image in 

meters on the ground.
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The rectification model can move the raster to a new map coordinate location.
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The rectification model can rotate an image.  A typical example of rotation is 

with a scanned aerial photograph or a satellite image where north is not 

straight up on the original raster.  After rotation, the Y axis of the raster is 

correctly oriented up and down.



8

The world file contains the model coefficients for translation, scaling and 

rotation.
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Here is an example you could duplicate.  Start by creating a text file and then 

use the AscII to Raster tool to create a raster image.
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You must specify that you want to use text world file since the georeferencing 

model is typically written to the aux.xml file instead of a simple world file
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By creating a world file, you create the rectification model that Arcmap will use 

on the fly when you add the raster to your arcmap data frame.
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In this example, the X,Y scaling coefficients change from 25 to 100 meters, so 

the pixels in testCopy.tif are 4 X larger than those in test.tif in width and length.
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Notice Arcmap moves the image based on the translation coefficients in the 

world file X translation was originally zero, so move to the right +10 meters, Y 

translation was originally 225, so move down 25 meters.
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In this example, the pixel x,y scaling is 20 meters, the image is moved via the 

translation coefficients, and rotated via the +5,-5 rotation coefficients.
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The georeferencing model puts the raster as 25-meter pixels with UTM 

coordinates of 500,000m =X 7,181,000 m =Y at center of upper left pixel.


