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Word Spotting
Previous Work

• Sequential Profile and DTW  
[Rath et al, CVPR 2003]
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Word Spotting
Previous Work
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1024-bit GSC feature
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Word Spotting
Previous Work
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Feature Extraction
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Issues (Image Based Word Spotting)

• Query Template required.

• Quality of Query Template ?

Template 1 Template 2

• E.g.. For 3 sample queries GSC Precision varies from 67% -
43%

• Feature Selection - GSC, Gabor, Profile, Moments ?

• Document Preprocessing ?
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• Recognition using character classifiers [Pal et al 97]

• Class space is very large

– Number of alphabets: 129
– Number of characters: 973 (ILT), 5,537 (EMILLE)

• Sufficient samples not available for all classes
• Character classifiers cannot handle font variations

Input to classifier

Shirorekha removed

…

Devanagari OCR 
Previous Work
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Issues (OCR Based Methods)

• Conjuncts:

• Modifiers/font:

– Alphabets have varying dimensions
– Modifier positions change with font

Half consonant + full consonant � conjunct
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Objective

• Develop a word spotting system :

- No requirement of query templates

- Effective pre-processing for poor quality documents

- Independent of font statistics

- Easily extensible
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Proposed Architecture
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BAG Construction

• Build a Line Adjacency Graph 
(LAG) for each word (character 
shown for clarity)

• Identify curves, merging or 
splitting runs to create a Block 
Adjacency Graph (BAG)

• Remove noisy elements, combine 
small blocks with neighbors

Merging runs

Split runs

Curve
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Document Preprocessing
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• Output from recognition driven segmentation:

– E.g. :

Word Recognition (Recognition driven Segmentation)

BAG:

Results from 
sub-graphs:
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Word Recognition
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Similarity Matching 
Example

Query Subsystem OCR Subsystem

Query Class Label Sequence Multiple Recognition Hypotheses

Matching ?
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Similarity Matching 
Cost Model 

• We define a cost model based on string edit distance to assign a
similarity score to query class label sequence and OCR recognition 
hypotheses. 

• The model is defined :

- To integrate classifier probability for character recognition

- To incorporate position information of a class label in recognition   
hypotheses
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Similarity Matching 
Cost Model – Step I

Find the required position of class labels from the  query class label sequence

Query Class Label Sequence

Required position = 4

Required position = 1

Required position = 2

Required position = 3

Required position = 5

Required position = 6
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Similarity Matching 
Cost Model – Step II

Find best position of each class label in recogniti on hypotheses

Best position = 1

Best position = 2

Best position = 3

Best position = 4

Best position = 5

Best position = 6
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Similarity Matching 
Cost Model – Step III

0)( =cMinDiff

1)( =ca

Best position = 1

Best position = 2

Best position = 3

Best position = 4

Best position = 5

Best position = 6

Required position = 4

Required position = 1

Required position = 2

Required position = 3 Required position = 5

Required position = 6
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Similarity Matching 
Cost Model – Deletion Cost

Query Class Labels

Required Labels = 3

Total Class Labels in recognition hypotheses = Tota l Labels

Total Labels = 6

Deletion Cost = Total Labels - Required Labels = 6 – 3 = 3 

stDeletionCoqwCostCost += )|(
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Corpus

• The test corpus consists of 5780 word images 
extracted from Million Book Project Documents.
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Results
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GaborGradientGSCOCRQuery

Mean Average Precision comparison for all methods
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Results (Contd.)

Average Precision Curve for 20 Queries
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Summary

• An OCR Based Word Spotting framework :

- Font Independent

- No requirement of Query Template

- An effective pre-processing scheme

- Use of Multiple Recognition Hypotheses
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Thank you !


