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A method for Graphics Recognition Experimentation Conclusion and Future work



Outline



Proposed method for graphic (symbol )recognition Representation phase Description phase Learning and Classification phase



Experimentation and Results Conclusion and Future work
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Graphics Recognition



Problem How to represent graphics content in images? Recognition of graphics content.



Our approach Graphs for representation graphics contents in images. Bayesian network for learning and recognition of graphics content.
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Representation phase



Representation phase Representation of structure of graphics content by an Attributed Relational Graph.



Description phase Learning and Classification phase



[Qureshi et al., Combination of symbolic and statistical features for symbols recognition, in IEEE ICSCN’2007]
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Description phase



Representation phase Description phase Extraction of signature from ARG.



Number of nodes



Learning and Classification phase



-5



A method for Graphics Recognition Experimentation Conclusion and Future work



Nu umber of nodes



Description phase
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Number of nodes



Description phase



Two iterations over set of ARGs: First iteration 1. Compute ‘connection density counts’ for all ARGs 2. Distribute these ‘connection density counts’ in an optimal number of bins 3. Arrange the bins in a fuzzy fashion to form overlapping intervals for ‘Low’, ‘Medium’ & ‘High’ connection densities. Second iteration Compute signature for graphic symbols (ARGs)
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Learning phase (Structure & Parameters of BN)
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Representation phase Description phase Learning and Classification phase Encoding of Joint Probability Distribution of signatures by a Bayesian Network. P(Nodes)



P(Class|Nodes)



P(DenH|DenM)



[Delaplace et al., Two evolutionary methods for learning bayesian network structures, in LNAI 2007]
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Classification phase (Graphics Recognition)



Representation phase Description phase Learning and Classification phase Encoding of Joint Probability Distribution of signatures by a Bayesian Network. Bayesian probabilistic inference for recognition.



Bayes rule:



Posterior probability =



P ( ci | e) =



Likelihood * Prior probability Marginal likelihood



P (e, ci ) P (e | ci ) × P ( ci ) = P (e ) P (e )



where e = f 1, f 2,..., f 21 k



P ( e) = P ( e, c i ) = ∑ P ( e | c i ) × P ( ci ) i =1



Query is recognized as class which gets highest posterior probability!
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Noise and deformations
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2D linear model symbols from GREC databases Learning on clean symbols and testing against noisy and deformed symbols



Number of classes



20



50



75



100



100%



100%



100%



100%



Level-1



99%



96%



93%



92%



Level-2



98%



95%



92%



90%



Level-3



95%



77%



73%



70%



98%



96%



93%



92%



Clean symbols



Hand-drawn deformation



Binary degrade



Results – June 2009
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Context noise
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2D linear model symbols from GREC databases Learning on clean symbols and testing against context-noise



Floor plans



Noise



Model symbol



Query Symbol (each class)



Recog. rate (%)



Level-1



16



100



84%



Level-2



16



100



79%



Level-3



16



100



76%



Average recognition rate



Electronic diagrams



Average recognition rate



80% Level-1



21



100



69%



Level-2



21



100



66%



Level-3



21



100



61% 65%



Results – June 2009
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Conclusion and Future work



Based on vectorization and hence is sensitive to noise and deformation (which produce irregularities in signature). The proposed signature is more vulnerable to symbols that are composed of circles/arcs.



However, lightweight signature and use of an efficient classifier makes it suitable to be used as a pre-processing step to reduce search space or as a quick discrimination method for sufficiently large number of graphic symbols … an application to symbol spotting!
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