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To Georeference an Image 
 
This documents guides you through the basic steps in 
georeferencing an image in ArcGIS 9.0.   
 
When you georeferencing an image you assign it coordinates so 
that it can be mapped as a layer in ArcGIS (and other GI related 
software packages) and combined with other information. 
 
This is usually done in two main ways.  First, you have another 
layer of information (e.g. a roads network for the area of interest 
with a coordinate system) and you can match your raster image 
and the layer together.  Second, you have a series of control points 
with their coordinates and you know where on the map they 
correspond.  We will run through the first scenario in this guide. 
 
Step 1: Add the image you want to georeference 

If you are scanning the image yourself (for example, an historic 
map of the area of interest) the more detail you want the higher 
resolution you need to set the scan.  A scan of 300dpi (dots per 
inch) might be ok for very general detail.  However the higher you 
set your dpi the more processing power and time it will take to use 
it in ArcGIS. 
 
The file format of the image is also important.  TIF, BMP and JPG 
extensions are the most appropriate for ArcGIS.  However if you are 
scanning the image yourself the JPG may be less precise because of 
the compression it uses to store the image.  If your image is not in 
one of these three formats, you can use Corel Draw to change it! 
 
Open ArcMap (usually under Start > Programs > ArcGIS > 
ArcMap or some equivalent) and select an empty map… 
Once the blank ArcMap window is open, click the add Data1 button 

 and navigate to the correct storage location on your computer.  
Add the layer you want to georeference the raster image against.  
Then add your raster image you want to georeference.   
 
Save your progress so far by selecting File > Save and giving your 
map an appropriate title. 
 
In the table of contents (see image below) the raster image will be 
present in three different bands (Red, Green and Blue).   

                                    
1 Note that if you hover your mouse cursor over the buttons in ArcGIS a title for 
what each button does will appear. 
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Open the Georeferencing toolbar by clicking on the grey area to the 
right of the main toolbars at the top of the window.  Select 
Georeferencing. 
 

 
 

In the Georeferencing toolbar make sure the layer selected is the 
raster image you want to georeference (see below) and in the 
georeferencing drop down menu select Fit to Display.  “This will 
display the raster dataset in the same area as the target layers. You 
can also use the Shift and Rotate tools to move the raster dataset 
as needed. To see all the datasets, you may have to adjust their 
order in the table of contents.”2 

                                    
2 From ArcGIS Help 
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You may have to change the symbology on the vector layer (e.g. 
roads or a coastline) so you can see through it to the raster image 
behind it.   
 

Click the control points button  to add the control points.  Click 
on your raster image on one of the points that are common to both 
layers of information.  Then click the corresponding point on your 
vector layer (e.g. roads).  The image will automatically realign 
itself.  Repeat this process for the remainder of your control points.  
Remember to click on the raster image first otherwise your 
georeferencing will be incorrect.   
 
If you insert a control point incorrectly you can click the Link Table 

button  and select the relevant control point in the table and 
press the Delete button on your keyboard. 
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You will need to add enough links between the two layers for each 
of the types of transformations in the drop down menu.  For the 1st 
order polynomial you need a minimum of 3 links.  The help system 
in ArcGIS can give you further guidance in this.  There will be an 
error associated with each of the points.  Provided you are happy 
with these values, you can permenantly georeference the image by 
selecting georeferencing > rectify.   
 
The next few images are based on an unreferenced bmp raster map 
of Wellington and the coastline vector layer.  If you want to practise 
this technique on “practise” data, find the coastal area of Wellington 
in the gis_data folder and find a map of Wellington region on the 
internet. 
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No control points added.  Just the two layers displayed. 
 

 
First control point added.  Raster image has realigned itself. 
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Second control point added. 
 

 
Four control points added (signified by the cross hairs in the image 
above). 
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Five control points added.  Zoomed in to better find the matching 
locations on the raster and vector layers.  The differences between 
the red and green cross hairs is the error in the georeferencing.  
The image and the vector layers are unlikely to match exactly.   
 
The more control points you add, may not drastically reduce the 
errors in the link table after a certain number (there may be 
incompatibilities with the data). 
 

 
 



Georeferencing an Image 

Mairéad de Róiste (mairead.deroiste@vuw.ac.nz)  
10/02/2007 

The raster image has been realigned and elongated or squashed 
where required to fix as closely with the vector (coastline) layer as 
possible.   
 
The link table now looks like the image below. 
 

 
 
The total RMS error is 225.72 and the individual residuals vary 
between 333.68 and 85.01.  (This is where knowing your statistics 
comes in about what are acceptable errors or not.) 
 
 
 
This handout was created by Mairéad de Róiste 
(mairead.deroiste@vuw.ac.nz) in the School of Geography, 
Environment and Earth Sciences in Victoria University of Wellington.  
If you notice any inaccuracies in the methods used, or steps you 
think need clarification, please contact me and let me know! 
 
 


