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Word Spotting

Previous Work

e Seguential Profile and DTW

[Rath et al, CVPR 2003]
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Word Spotting

Previous Work
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1024-bit GSC feature

lllloolllooollloollllooollloollllooloooooooooooollionll)ionooooo0OODDDDDODODDDODODODD]IlIDI]]
loollllooolllooollloolllloonlllooolllooololliolllllililllioonllloonllloollllooollllooooonnnlllo
oolllooolllooolllonlllloolllioolllllolllloool]lloooo) ool llooel llooolllooolllooollloonl]lllo]d
olloolllloonllooonlllon)jooooooooooloooon ) jolllll) ) olool)llloolloliolollool )l lolll)liolllllo
lllloololloololloooooolllloooooololl) looooDoOODODDOODDDODD0)l0O00DO0DODD)]10DDDODODODODODODOD
ooonooooolononlllioooooooollllonlllloollllooololiollllooolonlolljoooolllloo]lolonooonllllooon
coooooooooooolioonl )l jooooooool )]l loonloolllllloooolonllllloooonolllllloolloollllllconlooll])
coppoooolllllloooolol )l lloololoolool joololooooooo)ollllojoo))lloooon) Jo0oOOO0DOO0 0000000000
ovlopoooooooo | Joooooooojonlon) Jjollooloollioliooddllllllloo) ool Jooooooo jojooooo o)) )) ) iooon
cooollooloolliolloollllllollo0DDODODDDODODODODDODDDODDODODODODDDO00] JOD]ODDODDODDODDODDODDD0D00D]
coooooolllli00001111111lolloll]llooooon]oooooonon] lonooonllonloonllll]]loo0oDDOODODODODODODOD

No. of Top Matches

Precision

Recall

GS5C

[ DTW |

GSC

[ DTW

1

0.9919

0.9156

0.00064

0.00059

i)

0.9809

0.8845

0.00316

0.00285

10

0.9742

0.8658

0.00628

0.005658

20

0.9647

0.8419

0.01243

0.01085

a0

0.9455

0.7997

0.03046

0.0257

100

0.9218

0.7556

0.05939

0.04869

500

0. 7858

0.5906

0.25316

0.19025

1000

0.6553

0.4967

0.42221

0.32002

1552

0.54549

0.43450

0.54549

0.43450

2000

0.4817

0.3988

0.62075

0.51394

000

0.3892

0.3423

0.75225

0.66165

4000

0.3308

0.3024

0.85246

0.77924
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Wo rd S p Ottl N g Feature Extraction

Previous Work
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|SSU€S (Image Based Word Spotting)

Template 1 Template 2
 Query Template required. =
o Quality of Query Template ? g Hg

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

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

 Document Preprocessing ?
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Devanagari OCR

Previous Work

* Recognition using character classifiers [Pal et al 97]
— Shirorekha removed

I?ﬂ” - 9 ?;& d’] > Input to classifier

« Class space is very large
g T 9 T 9 T & & & &9
T - @ o dgEEay

— 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

@y T55 BIT
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|SSUES (OCR Based Methods)

e Conjuncts: d+ 7 —rm T + 9—ul

Half consonant + full consonant  conjunct

235 B:E

— Alphabets have varying dimensions
— Modifier positions change with font

 Modifiers/font:
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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) ' <« Split runs

v — Curve

% — Merging runs

* ldentify curves, merging or
splitting runs to create a Block
Adjacency Graph (BAG)

« Remove noisy elements, combine
small blocks with neighbors
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Document Preprocessing
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Word RecognitiOn (Recognition driven Segmentation)

BAG:

Results from
sub-graphs:

s
o © & 00
O
O O

o Qutput from recognition driven segmentation:

QOO0

— E.Q.:
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Word Recognition
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Similarity Matching

Example

Query Class Label Sequence Multiple Recognition Hypotheses




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 |

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

Query Class Label Sequence —

> Required position = 1

v

Required position = 2

v

Required position = 3

Required position = 4

v

Required position =5

v

»
»

Required position = 6
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Similarity Matching

Cost Model — Step Il

Find best position of each class label in recogniti on hypotheses

| I

0000
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Similarity Matching

Cost Model — Step Il

TS Best position = 6
Best position = 2 Best position = 4
: e Required position = 6
N el e | Reqired position =6
Required position = 2

Required position = 1 Best position = 3 Best position =5
Best position = 1 Required position = 3 Required position =5

MinDiff (c) = BestPos (¢)- RegdPos (¢) ==> MInDiff (c) =0

1 _
)= ammDirey o @ (€)=1

Cost (W|q) = ch —(a(c)*CScore (¢))
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Similarity Matching

Cost Model — Deletion Cost

Query Class Labels

Required Labels = 3

Total Class Labels in recognition hypotheses = Tota | Labels

l

Total Labels = 6

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

Cost=Cost(w|q) + DeletionCast
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Corpus

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

Query OCR GSC Gradient Gabor

Baba 0.62 0.8 0.41 0.41

Bandar 1.0 0.092 1.0 1.0

Bhakt 0.75 0.52 0.41 0.41

Jungal 0.65 0.74 0.1 0.1
Machali 0.79 0.93 0.89 0.89

Mata 0.63 0.35 0.38 1.0

Naksha 1.0 0.77 1.0 0.41

Raat 0.70 0.72 0.41 0.38
Ramkumar 1.0 0.89 0.22 0.24
Vachan 0.86 0.67 0.24 0.22

Mean for 10 0.80 0.65 0.50 0.50
Mean for 20 0.67 0.60 0.29 0.29

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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