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Corpus

e The test corpus consists of 5780 word images
extracted from Million Book Project Documents.
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Mean Average Precision
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
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OCR Based Results
Hindi
Average Precision Curve for 20 Queries
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Cross-Lingual Retrieval

Challenge: Script Invariant Word Image Representati  on

Jan 11, 2008



Word Spotting

Previous Work

1024-bit GSC feature
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Word Spotting
Previous Work )
e Sequential Profile and DTW & 33% 4
[Rath et al, CVPR 2003]
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Issues

* Deal with
— Complex characters (Devanagari)
— Scale and translation
— Multiple scripts

o Structural Features (GSC)

— Script specific therefore ineffective
(Srihari et al)

<+«—— _Ascenders

Shirorekha

. <+——— (Core
Base line

Descenders

— Profile features applicable only on
long components (Manmatha et al)
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Script Independent Features

Geometric Moments

Center of Gravity

Central Moments

Variance
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Feature Extraction

« Pre-processing of document images Feature vector =

[

230.045291

« Moments (up to 7t order) extracted from 568.635182
normalized word images -10.828037
-3200.164583

e Invariant to scale and translations 5531.698681

-23057.359438
202901.278885
-42801047.364910
-28009097.448910
755255816.89022

Feature vector consists of 30 moment values
constructed for each word image and store in the Iin dex
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Feature Vector

e M3  Moments of 3 " order : [ mM03 m30 m12 m21]

e M4  Moments of 4 " order : [ m04 m40 m13 m31 m22]

e M5 Moments of 5 " order : [ m05 m50 m14 m41 m23 m32]

M6  Moments of 6 " order : [ m06 m60 m15 m51 m24 m42 m33]

e M7  Moments of 7 " order : [ m07 m70 m16 m61 m25 m52 m34 m43]

* Feature Vector : [ M3 M4 M5 M6 M7]
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Noise Sensmwty ngh Order Moments

Hindi Dataset

0.86

0.84 -

Avg. Precision Vs Moment Order

0.82

1 1 1 1 1
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Moment Order

Average Precision vs higher order moments,
Apply relevance feedback to re-rank word images
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Query Template Construction

* The query image Is constructed manually
from the query text using the i-trans
transliteration scheme. A screenshot is
used to save the text as image.

« 30 moment values are extracted from the
guery word image and the whole feature
vector corresponding to the word image is
stored as the query template.

ja.ngal [ -3060.48 , 710.86 , 480388.32 , -43156.29 , 6951044.96 ... ]
kabUtar [ 31000.55, 2774.74 , 496660.19 , 7229.75 , -36547405.62 ... ]

Vachan [ 8208.35, -2379.97 , 146283.25 , 4141.59 , 6032672.96 ... ]
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Relevance Feedback

' I

Doc INDEXING .
Images ; :
Ranking results

Feedback 4—'— Relevance
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Example Relevance Feedback Calculation

Q1 =1[-3060.48 , 710.86 ]
R1 =] 12333.37,-12148.82 |
NR1 =[ 31000.55, 2774.75 ]

NR2 =[8208.35, -2379.98 ]

Qnew = Q1 +0.75 * (R1) — (0.25/2) * (NR1 + NR2)
Qnew =[1288.43, -8450.10 ]

Cosine Similarity (Q1, R1) =-0.8527

Cosine Similarity (Qnew , R1) =0.8011
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Corpus

English : 707 handwritten word images extracted from IAM database and
George Washington’s historical manuscripts.

Hindi : 763 machine print word
Images extracted from Million Book
Project documents.

Sanskrit : 693 machine print word
Images extracted from 5
documents downloaded from the
URL : http://sanskrit.gde.to/
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Cosine Similarity

English Hindi
Pair A B C Pair D E F
A 1 0.9867  0.9932 D 1 0.9662  0.9312
B 0.9867 1 0.9467 E 0.9662 1 0.9187
C 0.9932 09467 1 F 0.9312 09984 1
D
A
E Scale
B Scale
C Scale F Linear

Jan 11, 2008




Average Precision

Script W/O Relevance Relevance

Feedback % Feedback %

English 66.30 69.20

Hindi 71.18 74.34

Sanskrit 87.88 92.33
Script GSC Moments Script Gabor Moments

50% Recall 50% Recall English  56.15 66.30
Elgllel G0 0146 Hindi  67.25 71.18
Sanskrit  90.0 94.3 Sanskrit  79.10 87.88
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Summary

« We propose a framework for script independent word spotting in
document images.

« We show the effectiveness of moment features as opposed to
existing feature sets.

* In order to deal with the noise sensitivity of higher order moments,
we apply relevance feedback to re-rank word images.

 We are currently working on extending the method to a larger data
set and more script types.
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