Content-based matching of line-drawing images using hough transform

Pasi Fränti1
Ville Kyrki2
Alexey Mednonogov2
Heikki Kälviäinen2
	[image: image1.png]JOENSUU
Y1 IOPISTO

\
AN\




	1 University of Joensuu

  Joensuu, FINLAND



	[image: image2.png]



	2  Lappeenranta University of Technology 

  Lappeenranta, FINLAND



Document imaging system
[image: image3.wmf]Printer

Scanner

Document Image

Server

Word-processing,

CAD station

Paper

Archive

Document

Image

Archive

CAD / Text

Archive

Digital World

Fax



Remote Users

Raster-to-vector

OCR




(
Efficient storage by compression


(
Efficient search by indexing
Examples of line-drawing images
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Content-based retrieval of images




Hough transform (HT)
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Rho-theta feature space of HT





 = x(cos  + y(sin 



Accumulator matrix
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Feature extraction using HT

1. Threshold the matrix:




2. Calculate preliminary feature vector:





3. Calculate vector mean:






4. Normalize the feature vector:





Example of feature extraction




Example of feature vectors
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Matching

Matching by squared error criterion



Rotation invariant matching:



Test set for experiments
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Matching results
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Matching results
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Full matrix approach



Normalization
Normalization of the spatial location:
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Standard deviation of the pixel distribution:
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Effective range of distances:
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Matching of full matrices
Basic matching formula:
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Rotation invariant mathing:
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Matching results
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Symbol library
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Symbol library test results

	Displacement noise
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	Salt and pepper noise
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Matching results
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Run times of matching

	
	Feature extraction:
	Matching:
	Total:

On-line:                Off-line:

	-vector:
	126.0 ms
	2.5 ms
	3339 ms
	189 ms

	Full matrix:
	72.0 ms
	19.0 ms
	2347 ms
	547 ms


Conclusions

( Good matching performance of small graphics objects

( Pontentiall useful for 

seaching smaller objects

( Rotation invariant matching

( Generalization for larger 

images problematic
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HT-based matching - angular version

Example of feature vector
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HT-based matching - angular version

Example of feature vector
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