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Problem StatementProblem Statement
Information 

Retrieval 
Techniques

machine-print (99%) 
handwritten (good

Document 
Analysis and 

Techniques

Text Retrieval: 
webpage, library 
catalogs, etc

Document image 
retrieval:handwritten (good 

quality: 50-70%; poor 
quality: 20-40%)

y
Recognition 
Techniques

retrieval: 
machine-print
handwritten

• Search engine for handwritten document images performs 
poorly because of the low recognition ratepoorly because of the low recognition rate

• Objective: Improve IR performance on handwritten data, 
especially that of poor quality
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Document Retrieval – An 
O iOverview

• The similarity between a document and a query can beThe similarity between a document and a query can be 
roughly measured by the number of occurrences of the 
query terms in the document, for example: 
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• The frequency           is the most crucial for a document 
retrieval system
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Estimating             from Noisy 
H d iti R iti R lt

jifreq ,
Handwriting Recognition Results

• Index built on top-n Word p
Recognition Results [Lee, ICDAR05]

• Assigning different weights to 
candidates
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• Perfect word segmentation?

:  word images in document dj

: word recognition posterior probability
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Improved Estimation of        
Incorporating Word Segmentation and 

jifreq ,
co po at g o d Seg e tat o a d

Language Models [Our Approach]
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:  word images

: terms (OCR results)

:  word sequence segmentation probability
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: word sequence recognition probability

: number of ti in 
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Solved by dynamic programming
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Word Gap Labeling
Features for each gap between two CC’s

– fv1: Euclidian distance between bounding boxes1 g
– fv2: Shortest white run length between two CC’s
– fv3: Distance between the convex hulls

By Bayes’ rule

)|()Pr()|P ( ValidfvpValidfV l d

The likelihoods are estimated non-parametrically using Parzen window
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The likelihoods are estimated non parametrically using Parzen window



Word Spotting Using Word Gap 
L b liLabeling
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Search Engine Diagram
Indexing Retrieval
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Data SetData Set

• Handwritten document 
image data: Pre-hospital 
Care Report (PCR) forms 
((written on carbonized 
paper, word recognition 
accuracy is typicallyaccuracy is typically 
<20%)
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Document Retrieval Performance: 
R ll P i iRecall – Precision

342 Documents; 28 Queries
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Word Spotting Performance: 
R ll P i iRecall – Precision

342 Documents; 33 Queries
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Future WorkFuture Work

• Investigation of other high-level applications g g pp
using the ranked OCR output
– Machine translation for the handwritten documents
– Handwritten document categorization
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