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What is image registration?

• It is the process of spatially aligning two 
images of a scene.

• An example:
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Terminologies

• Reference or source image: This is the image 
that is kept unchanged and is used as the 
reference.

• Sensed or target image: This is the image that 
is geometrically transformed to spatially align 
with the reference image.

• Transformation or warping function: This is 
the function used to warp the sensed image to 
take the geometry of the reference image. 
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Steps in image registration

1. Preprocessing: Image smoothing, 
deblurring, edge sharpening, image 
segmentation, edge detection.

2. Feature selection: Extracting points, lines, 
regions, templates, etc. from an image.

3. Feature correspondence: Determining the 
correspondence between features in two 
images.
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Steps in image registration

4. Determining the transformation function: 
From the coordinates of corresponding points 
determining the transformation function.

5. Resampling: Resampling the sensed image 
to the coordinate system of the reference 
image using the transformation function.
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Applications

• Change detection
• Image fusion
• Target recognition
• Target localization
• Depth perception
• Image mosaicing
• Motion estimation
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Course outline

1. Introduction (A. Goshtasby): 10 min
2. Feature extraction (K. Rohr): 50 min
3. Feature correspondence (G. Stockman): 50 min

Break: 15 min
4. Transformation functions (A. Goshtasby): 60 min
5. Validation methods (A. Goshtasby): 15 min
6. Summary (A. Goshtasby): 10 min
7. Questions and answers (Rohr, Stockman, Goshtasby): 20 

min
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