
Image-Based Graphics 

CGRA 352 

 

Feature Points and Applications 

Image Stitching 



How to get a panorama  

ÅTake photos at different perspective, and stitch them seamlessly 

ïStitch from left to right, each time stitch two images.  



Question: how to stitch two images?  

 



First step: match the content -feature points  

 



Feature matching  

? 
All the 
feature 
descriptors 



Feature matching  

ωExhaustive search 

ïfor each feature in one image, look at all the other features in the 
other image(s)  

ωHashing 

ïcompute a short descriptor from each feature vector, or hash longer 
descriptors (randomly) 

ωNearest neighbor techniques 

ïkd-trees and their variants 

 

 

Start from this to make sure that 
we are doing correct matching! 



Feature matching  

For SIFT matching, another necessary step: 

Record not only the BEST matching result, but also the SECOND BEST result.  
When the SSD distance of the best one is much less than the second best 
matching point, it is a reliable matching pair! 

 

 

 

 

(Consider the SIFT points which only appear at one image, not both: If you choose 
the point in the other image with the least distance as the matching result, it 
would be wrong!) 

 

Ὀ is the distance with the best matched point, 
Ὀ is the distance with the second best 
This can be measured by: 

Ὀ ‌ὈȟὩȢὫȢȟ‌ πȢσ 



How to do the alignment?  

 



Only translate it?  

 



Add rotation/scaling?  

 



We need HOMOGRAPHY transformation  


