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Why ? (1) Online handwriting



x



The amount of data available in this form increases The LiveScribe



tm



community hosts handwritten weblogs



http://www.livescribe.com/cgi-bin/WebObjects/LDApp.woa/wa/CommunityOverviewPage



Text retrieval of documents becomes an important issue
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Why ? (2) Current trends in online handwriting retrieval



The ideal



ink search algorithm could perform matching at



any level of representation (Lopresti & Tomkins, 1994)
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Why ? (2) Current trends in online handwriting retrieval



The ideal



ink search algorithm could perform matching at



any level of representation (Lopresti & Tomkins, 1994)



Match points



Match text



Designing such an algorithm is very dicult Most algorithms match at a single specic level



We can combine several algorithms that perform matching at dierent levels into a single combined algorithm
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Why ? (3) Current trends in online handwriting retrieval



Handwriting Retrieval Approaches



Recognition-



Recognition-



based



free



Word spotting IR on noisy texts



Signal-to-



Text-to-signal



signal search



search
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Handwriting Retrieval Approaches



Recognition-



Recognition-



based



free



Recognition-free and recognition-based matching involves very dierent methods



Word spotting



Retrieval of dierent sets of



IR on noisy texts



documents Each method has its Signal-to-



Text-to-signal



signal search



search



strengths and weaknesses



Broad classication of handwriting retrieval methods S. Peña Saldarriaga
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Why ? (4) This work's hypothesis



Hypothesis Combining the results of online handwriting retrieval algorithms working at dierent levels of representation can improve retrieval eectiveness.
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Why ? (4) This work's hypothesis



Hypothesis Combining the results of online handwriting retrieval algorithms working at dierent levels of representation can improve retrieval eectiveness.



Let us try to verify it !
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Ranking fusion in information retrieval
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Ranking fusion in IR (1) Brief overview



Ranking or data fusion



Active eld in information retrieval research The combination of retrieval results in such a way that retrieval performances are improved
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Ranking fusion in IR (1) Brief overview



Ranking or data fusion



Active eld in information retrieval research The combination of retrieval results in such a way that retrieval performances are improved



Improvements expected



Improved precision: when relevant documents are ranked in top positions after fusion Improved recall: when algorithms retrieve dierent sets of relevant documents
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Ranking fusion in IR (2) Methods



Our experiments focus on the use of two standard methods that do not require training data
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Ranking fusion in IR (2) Methods



Our experiments focus on the use of two standard methods that do not require training data



CombSUM



linear combination of retrieval scores



CombMNZ



linear combination of retrieval scores weighted by the number of non-zero scores for a given document
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Experimental setup (1) Building the test collection



We use a corpus collected for previous research on text categorization (TC)



≈2,000



Problem



documents,



≈250,000



words, 10 categories



this as TC collection, thus it does not have a standard set of queries and corresponding relevant documents
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We use a corpus collected for previous research on text categorization (TC)



≈2,000



Problem



documents,



≈250,000



words, 10 categories



this as TC collection, thus it does not have a standard set of queries and corresponding relevant documents



Solution



automatically generate queries using category codes and relevance feedback methods
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Experimental setup (2) Generated queries



Category Earnings Acquisitions Grain Foreign Exchange Crude Interest Trade Shipping Sugar Coee



Query terms vs ct net shr loss acquir stake acquisit complet merger tonn wheat grain corn agricultur stg monei dollar band bill oil crude barrel post well rate prime lend citibank percentag surplu decit narrow trade tari port strike vessel hr worker sugar raw beet cargo kain coe bag ico registr ibc



Queries are likely to be representative of their categories
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Category Earnings Acquisitions Grain Foreign Exchange Crude Interest Trade Shipping Sugar Coee



Query terms vs ct net shr loss acquir stake acquisit complet merger tonn wheat grain corn agricultur stg monei dollar band bill oil crude barrel post well rate prime lend citibank percentag surplu decit narrow trade tari port strike vessel hr worker sugar raw beet cargo kain coe bag ico registr ibc



Queries are likely to be representative of their categories It is not clear if they make sense from a human perspective S. Peña Saldarriaga
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Experimental setup (3) Baseline systems Three baseline methods are used



Baseline methods



Recognition-



Recognition-



based



free



Cosine /



Okapi



tf × idf



(BM25)
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Experimental setup (4) Recognition



R Builder Recognition is performed using MyScript



Character-level strategy Lexicon and language model strategy Rec. strategy



lex+lm charac
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Word error rate



22.19% 52.47%
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Results
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Results (1) Baseline scores



MAP



upper bound 0.7 0.6 0.5 charac lex+lm Retrieval method InkSearch Cosine Okapi Recognition errors result in heavy retrieval performance degradations (−17.31%)



Recognition-based methods outperform word spotting S. Peña Saldarriaga
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Results (2) Combining IS and cosine upper bound



MAP



0.7



0.6



0.5



SUM/char SUM/lex MNZ/char MNZ/lex Retrieval method Cosine InkSearch Combined



Signicant improvements over baseline performances (+4%,



+20%) Recognition errors do not result in signicant performance degradations S. Peña Saldarriaga
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Results (3) Combining IS and okapi upper bound



MAP



0.7



0.6



0.5



SUM/char SUM/lex MNZ/char MNZ/lex Retrieval method InkSearch Okapi Combined



Again: signicant improvements over baseline performances (+4%,



+21%)



Performances of the combined runs are very close to the upper bound S. Peña Saldarriaga
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This work focus on the fusion of handwriting retrieval strategies The application of fusion methods is justied in this context Simple techniques result in major improvements over baseline scores Our initial hypothesis is veried However...
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Summary



This work focus on the fusion of handwriting retrieval strategies The application of fusion methods is justied in this context Simple techniques result in major improvements over baseline scores Our initial hypothesis is veried However... the need to generate queries due to lack of benchmark collections is a major shortcoming
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Conclusions and futur work



Further experimental validation needs to be conducted



Validation against humain prepared queries ... with relevance judgments given by human assessors
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Conclusions and futur work



Further experimental validation needs to be conducted



Validation against humain prepared queries ... with relevance judgments given by human assessors Extension to retrieval of documents beyond online handwriting



Oine handwritten documents historical manuscripts and printed documents etc.
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Questions ?



Thank you for your attention !
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