Linear filtering using kernel mask
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Low and high pass filtering 

Low pass 






High pass
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Example of smoothing
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Original image (512SYMBOL 180 \f "Symbol"512SYMBOL 180 \f "Symbol"8)
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Smoothed by 3SYMBOL 180 \f "Symbol"3 averaging filter
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Smoothed by 5SYMBOL 180 \f "Symbol"5 averaging filter
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Smoothed by 7SYMBOL 180 \f "Symbol"7 averaging filter
	[image: image8.png]



Smoothed by 15SYMBOL 180 \f "Symbol"15 averaging filter


Example of sharpening 
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Original image (512SYMBOL 180 \f "Symbol"512SYMBOL 180 \f "Symbol"8)
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Sharpened by 3SYMBOL 180 \f "Symbol"3 window
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Original image (512SYMBOL 180 \f "Symbol"512SYMBOL 180 \f "Symbol"8)
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Sharpened by 3SYMBOL 180 \f "Symbol"3 window
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Original image (200SYMBOL 180 \f "Symbol"200SYMBOL 180 \f "Symbol"8)
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Sharpened by 3SYMBOL 180 \f "Symbol"3 window


Example of smoothing and median filtering
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Salt & pepper noise (5 %)
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Salt & pepper noise (20 %)

	[image: image17.png]



Smoothed by 3SYMBOL 180 \f "Symbol"3 window
	[image: image18.png]



Smoothed by 3SYMBOL 180 \f "Symbol"3 window
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Median filtered by 3SYMBOL 180 \f "Symbol"3 window
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Median filtered by 3SYMBOL 180 \f "Symbol"3 window


Point detection
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Line detection



Edge detection
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Edge magnitude and direction:
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Sobel edge detection:
Sobel masks:





Laplacian (2nd derivative):
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Example of Sobel operators
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Original image
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Gx-gradient
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Gy-gradient
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|Gx|+|Gy|
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BEYOND SOBEL EDGE DETECTION (1)
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SOBEL
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STANDARD DEVIATION
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Normalized SOBEL
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Averaged SOBEL
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Averaged & normalized SOBEL


BEYOND SOBEL EDGE DETECTION (2)
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SOBEL
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STANDARD DEVIATION
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Normalized SOBEL
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Averaged SOBEL
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Averaged & normalized SOBEL


ANALYSIS OF IMAGE QUALITY

[image: image45.png]



[image: image46.png]



[image: image47.png]




ORIGINAL
COMPRESSED
EDGE STRUCTURES

CANNY EDGE DETECTION

(to appear)


_952849745

_1125158425

_1125158426

_1125158337

_1125158424

_952849811

_952358303

_952358331

_952849736

_952358324

_952358238

_907915239

