
1



-Wikipedia puts itwell 
(http://en.wikipedia.org/wiki/Feature_detection_%28computer_vision%29):

-ά¢ƘŜǊŜ ƛǎ ƴƻ ǳƴƛǾŜǊǎŀƭ ƻǊ ŜȄŀŎǘ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǿƘŀǘ ŎƻƴǎǘƛǘǳǘŜǎ ŀ ŦŜŀǘǳǊŜΣ ŀƴŘ 
the exact definition often depends on the problem or the type of application. 
Given that, a feature is defined as an "interesting" part of an image, and 
ŦŜŀǘǳǊŜǎ ŀǊŜ ǳǎŜŘ ŀǎ ŀ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ŦƻǊ Ƴŀƴȅ ŎƻƳǇǳǘŜǊ Ǿƛǎƛƻƴ ŀƭƎƻǊƛǘƘƳǎΦέ
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http://en.wikipedia.org/wiki/Digital_image


-Edges:
-Boundary between two image regions
-Points with a strong gradientmagnitude
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-The gradient of asingle point in the image is a 2D vector whose components are 
given by the derivatives in the horizontal and vertical directions

-Image from Wikipedia
-http://en.wikipedia.org/wiki/File:Gradient2.svg
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-We find an approximate/discrete version of the derivate of the image intensity
-Use a kernel convolution over the image (for example, the Sobeloperator)
-If this is the before image...

-Images from Wikipedia
-http://en.wikipedia.org/wiki/File:Bikesgray.jpg
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-...thisis the normalized Sobelgradient image
-The whitest values can be taken as edges

-Image from Wikipedia:
-http://en.wikipedia.org/wiki/File:Bikesgraysobel.jpg
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-Corners:
-Term used interchangeablyǿƛǘƘ ΨƛƴǘŜǊŜǎǘ ǇƻƛƴǘǎΩ
-tƻƛƴǘǎ ŘŜǘŜŎǘŜŘ ŀǊŜƴΩǘ ŀƭǿŀȅǎ ƻƴ ŎƻǊƴŜǊǎ ŀǎ ǿŜ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜƳ
-IŀǊǊƛǎ ŎƻǊƴŜǊǎΣ ǎƘƻǿƴ ƛƴ ǇǊŜǾƛƻǳǎ ǘŀƭƪΣ ŀ ƎƻƻŘ ŜȄŀƳǇƭŜ ƻŦ ΨǘǊǳŜΩ ŎƻǊƴŜǊǎ
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-Example of one interestpoint detector is SIFT
-First step is Difference of Gaussians (DoG), an image enhancement algorithm that 
works on greyscale images

-(so above image would be converted to greyscale first)
-Convolve the image with two Gaussian kernels and subtract them....

-Image:
-http://en.wikipedia.org/wiki/File:Flowers_before_difference_of_gaussians.jp
g
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-....to get this result
-For SIFT, various DoGresults obtained over several successive scales
-Local minima/maxima of theseresults that occur at several scales become the 
keypoints
-CǳǊǘƘŜǊ ǇǊƻŎŜǎǎƛƴƎ ƛǎ ŘƻƴŜΣ ōǳǘ {LC¢ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ƴŜȄǘ ǘŀƭƪ ǎƻ ǿŜΩƭƭ ƭŜŀǾŜ ƛǘ 
at that

-Image:
-http://en.wikipedia.org/wiki/File:Flowers_after_difference_of_gaussians_gra
yscale.jpg
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-Blob detection
-We look for regions (or points) that are darker or brighter than the 
surrounding regions
-Closely related to corners, since they often contain a preferred point
-Some methods in corner detection, including DoG, are also used here
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-Maximally StableExtremalRegions (MSER)
-An example of a blob detector that addresses the issue of changing 
viewpoints
-Imagine your image isactually a topographic map

-Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ȅƻǳ ŀǊŜ ƭƻƻƪƛƴƎ ŀǘ ŀ ǘŜǊǊŀƛƴ ŦǊƻƳ ŀ ōƛǊŘΩǎ ŜȅŜ ǾƛŜǿ
-The image intensities represent how high a point on the terrain is 
(with, say, white being the highest)

-Now imagine filling up the terrain with water...
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