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 3/9/2011  

Spatial Analysis Center 
Center for Resources 

Yellowstone National Park 
 

How to rectify scanned air photos to reference imagery (& a DEM) using 

ERDAS Imagine AutoSync 
So you have an orthorectified reference image and an air photo you just scanned in.  The following methodology 

will help you process your air photo in order to use it in GIS or do further image processes. 

 

Please direct any comments, questions, or suggestions to: yell_gis@nps.gov 

 

The ERDAS documentation for this module will help you understand the process - I would suggest scanning over 

the following: C:\ERDAS\ERDAS Desktop 2010\help\hardcopy\ AutoSync.pdf 

 (path will vary with your version, but this should get you there) 

 

GENERAL PROCESS STEPS: 
1. Prep your reference image (if needed) 

2. Create an AutoSync project 

3. Add your input and reference images 

4. Add manual control points 

5. Verify and/or adjust your project parameters 

6. Solve model 

7. Run automatic point matching (APM) 

8. Verify and/or delete control points 

9. Re-solve model 

10. Resample Image (create output image) 

 

 

1. Prep your reference image (if needed) 
You need a solid reference image for your area.  Ideally this image will be larger than the airphoto you are trying 

to correct and having similar characteristics.   

For instance, if you are attempting to rectify a color infrared air photo of the Mammoth area from 1982, you 

should find a color infrared reference image (or an image with similar bands) that covers the entire Mammoth 

area.  Ideally the spectral signature would be similar - if it's a wet year /month you are trying to rectify, pick a 

reference image taken in a wet year/month. 

You may need to clip out a section of your reference imagery, or mosaic quarter quads together to cover your 

area of interest. You only get one reference image per project! 

 

2. Create an AutoSync project 
Open Imagine 

Open AutoSync  AutoSync Workstation 

up pops a new project window, and an input window 

select "New Project" 
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In the "Create a new project" window, set workflow to "Georeference", set your project file location,  output 

Geocorrection as "Resample" set your resample settings as desired, and choose locations for your output and 

summary report 

 
 

3.   Add your input and reference images 
Your input image is the one you want to rectify, the reference image is the one you want to use as your reference. 

  
 

Your window should look something like the one below, with your input image taking up the left 3 panes, and the 

reference image taking up the right three panes. 
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If your input image is rotated (as many air photos are) you can rotate it the correct direction by selecting a pane (left 

click - puts a red border around the pane), then right-clicking on the pane to get a drop down list: 
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In the rotate image dialog, type in the rotation angle, which direction to rotate, then apply to LEFT only. 

 
 

Next you will want to get your head inside both images.  Chances are they are not the same scale/coverage area, so you 

will want to adjust your zoom boxes in both the upper right and upper left panes to show approximately the same 

amount of area in the bottom pane.  Start by looking at your input image.  Try to pick out the four corners and match 

those mentally with the reference image.  Now adjust your link boxes so they show about the same area.  Start with 

them big, and adjust smaller: 

 
In the image above, the upper outside panes have roughly the same size boxes, but different coverage.  I will make the 

right box smaller to compensate: 
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Just about perfect! 

Now you can adjust the link boxes in the lower panes to about the same size, and use them to zoom in on the image: 

(look at the inside images on the top)  Now we can collect some manual control points to tie the imagery. 

 
 

4.   Add manual control points 
The text box and tools at the bottom of the window is where you do your control point manipulation. 
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Click on "Create GCP" then click on the location on the reference image, then the same location on the input image.  It 

will add a GCP point with a label. 

 
A note about manual control point creation:  Make sure you have a wide distribution of points, and a bare minimum of 

10 points total (20 is better).  For the Lamar project, we were looking at a particular area, so we chose 9 points (if you 

divided the image into quarters, the corners would be where we tried to put control points) then we added 11 in our 

area of interest. 

 

 

5.  Verify and/or adjust your project parameter 
Before solving your model or running automatic point matching (APM), you will need to set up your parameters. 

Go to Process  Project Properties… 

Here you will define what strategy you want to use for APM, the geometric correction model, projection, and output 

settings.  Leave the APM tab for now (we will deal with it last) 

Select the Geometric Model Tab 
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You can read more about modeling in that chapter in the AutoSync manual.  For air photos the Direct Linear 

Transform is the best model to use.  Once you have selected DLT, the option comes up to use a DTM. Use the DEM at 

G:\yell_data\elevation\yell_10m_dem_ned_meters.img 

Click OK on the warning dialog, then make sure the units are set to meters. 

 

 

Click the "Projection" tab 

Make sure the radio button for "Same as Reference Image" is selected 

 
 

On the "Output" tab, you can make changes to your output and resampling settings - these were defined when you 

created your project, so only change the settings if you need to. 
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Last, click back on the first tab, the "APM Strategy" tab.   

This tab has a lot of settings, all affecting the generation of automated tie points.  You should read the section in the 

pdf manual "APM Engine" if you have questions. 

First, make sure you are matching the correct layer to the correct layer - if you have a 3 band image and a 4 band 

image, pick the images that are spectrally closest to one another. 

Select "Default Distribution" radio button - intended number of points is up to you. 

Make the rest of the settings as below: 

 
 

Click on "Advanced Settings…" 

You can read up on what each of these settings mean, but for now accept the defaults, check on the boxes and radio 

buttons as below: 

 
Click OK, then click OK again on the "IMAGINE AutoSync Project Properties" dialog box 
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Ideal Situations for Good APM Performance (ERDAS Documentation) 
For the best APM results, try to ensure that the following conditions are 
met as much as possible. Not meeting one or more of these conditions 
does not necessarily mean that the APM results will be of poor quality. 
 • Use images with an overlap larger than 40%. 
 • Use images with the same or similar resolution or pixel size. 
 • Use images that were captured in the same season, at the same 
 time of day (similar illumination conditions), and with similar weather 
 situations with good visibility. 
 • Use images that were captured by the same or similar sensor. 
 • Select the same band or a similar band in the images for point 
 matching to ensure similarity of radiometric characteristics. 
 • Use images that are properly orthorectified (if appropriate). This 
 reduces the impact of vertical displacement and other distortions. 
 Pay special attention to quality of orthorectification. A poorly 
 orthorectified image produces bad results and is misleading in 
 raising your expectation. 
 • Use images with relatively flat terrain. There is minimal vertical 
 displacement and the radiometric characteristics are better 
 preserved because they have not gone through extensive 
 modification in a prior rectification process. 
 • Ensure good initial map information is available for the images. 
 Images with less than 10% misalignment in the overlap region tend 
 to yield better results. When there is no initial image map 
 information, you need to perform an initial manual registration. You 
 can do this by digitizing 3-4 high quality points that are evenly 
 distributed and preferably placed close to the image corners. 
 • When using images with mountainous terrain, use an accurate 
 DEM in order to remove the image displacement caused by the 
 steep terrain change. 
 • Before using APM, confirm that the Initial Pyramid Layer Number 
 is set to 1 in Image Files (General) category of the Preference 
 Editor. This retains the largest pyramid layer when computing 
 pyramid layers to ensure point matching accuracy. 

 

6.  Solve model 
Click on the solve button - this will generate the residuals and errors based on your manual tie points.  If your RMSE is 

acceptable, go on to the next step.  If not, go through your points and add, delete, or modify as needed. 

 
 

 

7. Run automatic point matching (APM) 
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At this point, you are going to do a lot of finger-crossing.  Did you use the right bands?  Did you use the correct APM 

strategy?  

 
 

Crud, what went wrong? 

You have horrible RMSE and none of your points match up - what do you do? 

Delete the auto-generated points 

Check and adjust your settings 

Try a different band 

Worst case: Start a new project with a different reference image 

 

8. Verify and/or delete control points 
There are a couple of ways you can go about checking the control points - deleting those over a certain error threshold 

or stepping through your points manually.  I like a combination of both. 

 

Sort your points by error, highest first 

 
 

Now you can see what kind of error you are talking about - is it just a few outliers, or a bunch of bad matches?  Usually 

this happens because of ground condition changes like fire, phenology, stream changes, landslides, etc. 
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In this example, there are some definite errors.  I would step through the points until I started getting into "good" 

points, then delete those points with a greater error.  Then re-solve the model. 

Rinse 

Repeat 

 

Alternately, you could step through each point and visually check it.  This depends on your time constraints. 

 

 

 

 

9. Re-solve model 

 
 

 

10. Resample Image (create output image) 
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It's a good idea to verify your project parameters again - On the "Output" tab, you can make changes to your output and 

resampling settings - these were defined when you created your project, so only change the settings if you need to. 

 
 

Now resample! Process  Calibrate/Resample 

 
 

 

And this 
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becomes this: 

 
 

 


