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Topics:
● Harris Corner Detector
● Mar-Hildreth Edge detector
● SIFT(David Lowe)



What are Interest Points:-

They are spatial locations, or points in the image that define what is interesting 

or what stand out in the image.



How do we want our detector to be:-

● Well Localized Points
● No false interest point
● Robust with respect to noise



Usage

● Object Tracking
● Stereo Calibration
● Panorama , Image Stitching
● 3D Object Reconstruction
● Robot Navigation





Structure from motion

https://www.youtube.com/watch?v=i7ierVkXYa8

https://www.youtube.com/watch?v=i7ierVkXYa8
https://www.youtube.com/watch?v=i7ierVkXYa8


Reliable Descriptor

● Must be invariant to geometric and photometric differences in the two views.
● Geometric means Translation, Rotation, Affine Transform, Scaling.





Approach

● Find some reliable interest points, Keypoints or Corners.
● Create a descriptor which describes those Keypoints.
● Localize them in other image.



Harris Detector

● Cited by 13663
● Probably the only paper of Harris
● http://www.bmva.org/bmvc/1988/avc-88-023.pdf

http://www.bmva.org/bmvc/1988/avc-88-023.pdf
http://www.bmva.org/bmvc/1988/avc-88-023.pdf


Mathematics of Harris Detector



A look into 
mathematics



Mathematics(Continued)









Compute corner response



Response>Threshold



Final Result







Marr-Hildreth Edge Detector



Steps:

● Smooth image by a gaussian filter ->S
● Apply Laplacian to S
● Find Zero Crossing





Why smoothing?



Marr Hildreth Edge Detector



Gaussian Mask



LOG



SIFT(Scale Invariant Feature Transform)



Facts:-

● 40,106 Citations !!

● Patented by University of British Columbia. (Well,If ideas start getting patented, 
Scientists would be the richest community)

● Transform image into scale invariant coordinates.



Robustness to

● Affine distortion(rotation , shear , scale) distortion
● Change in 3D viewpoint
● Addition of Noise
● Change in Illumination



Steps

● Scale-space Peak selection
○ Potential Key point locations

● Key Point Localization
○ Accurately locating feature key points

● Orientation Assignment
○ Assigning orientation to those key points

● Key Point Descriptor
○ Describing the key point as a high dimensional vector<128>.



Scale Space



Scale Space(Atkins):-





Automatic Scale 
Selection



How to do this?



Signature 
Function

















Building the scale space:-



Finding out interest point:-



Thank you


