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% Lexicon Dependence

» Lexicon — restricted vocabulary of words

 Dependence on lexicon
— Availability of lexicon
— Size of lexicon

Lex. Size 10 100 1000 10000

Accuracy % 96.80 88.23 68.70 32.22

Effect of Lexicon Size on recognition accuracies [Results on IAM]
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Topic Models

 Document consists of topic(s)
 Words used describe the topic

« Bag of words model [risvergen 1979), latent dirichlet allocation stei et ai 2003]

Of all the sensory impressions proceeding to
the brain, the visual experences are the
dorninant ones. Our perception of the word
around us is based essenfially on the
messages that a

eye, cell, optical
\ nerve, image
maore comiys,. Hubel, Wiesel

wise analysis in & system of hene cel
stored in coiumns. nthis system sach
has its specific function andis responsibi
& specific cetail in the pattern of the reting
image.

China is forecasting a trade surplus of $80bn
(£51bn) to$100bn this year, a threefald
increase on 2004's $32bn. The Commerce
Ministry said the surplusswnuld be created by
a predicted 30%. .

urplus, commerce,
flexports, imports, US,
an, bank, domestic
foreign, increase,
trade, value

CoLntry. Chlﬂa
yUan against the
permitted it to trade within a narrc
the US wants the yuan to be allowe
freely. However, Beijing has made it C
it will take its time and tread carefully b
allowing the yuan to rise further in value.
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« Categorize a document into pre-defined classes based on raw results

A 4

(

Handwritten Recognized text .
Word . 8 . Topic Document
Document . with multiple > - > .
Recognizer Categorization Topic
Image hypotheses

A

Large

Vocabulary
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% Lexicon Reduction

e Current techniques word length madhvanath et al 1996,1999,2003) OF WOrd shape senietai 1994,
Leroy 1996, Hennig et al 2001] based

« Every topic has its key vocabulary
— General - RELIGION , SPORTS, HOBBIES, POPULAR LORE, BIOGRAPHIES, SCIENTIFIC, MYSTERY
— Medical - IMMUNE-SYSTEM, CIRCULATORY-CARDIOVASCULAR-SYSTEM, NERVOUS-SYSTEM, ENDOCRINE-SYSTEM

* Lexicon is generated by a topic

Center for Unified Biometrics and Sensors
University at Buffalo The State University of New York May 08, 2008




Y8 Naive Bayes
ucse@b%fo’

« Document d; assigned to category ¢;

js =arg max P(c; | d;, 0) =arg max P(c; |6)P(d |c;,0)
j= j=

m

o Class prior
D]

P(c;|16)= 2

* Naive independence assumption

P(d;1c; ) =TT " P(w|c;,0)
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e (Generative Model — Multivariate Bernoulli

DI
1+ > B.P(c; |d)) Lwed
i= | I
P(wilc;,0) = ’B“:{o,wtgd.

2+ P(c; |d)

« Topic is dependent only on occurrence and non-occurrence of words
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e (Generative Model — Multinomial

D]

1+> N.P(c;|d;)
| Ny =D ww, ed,

P(thCj,H) —

D

VI+30L 2 P 1d)

« Topic is dependent on count (scaled) of occurrences of words
« Including top-n choices in model possible
« Word positions exchangeable — Bag of Words
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» Prefer the most uniform model satisfying constraints

Zﬂ“i 1:i (d !C)
e i

Z/ﬁii 1:i (d !C)
e i

P(c|d) =
» Real-valued functions fi(d,c) ¢

fW,C' (d ’ C) =9 (I)\Ic(;dtcw)

| .otherwise
_

ML Estimation of MaxEnt overfits
« MAP estimation using Gaussian priors over feature functions
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* Lexicon=argmax M.L.(C,V,)
« Average Lexicon per topic ~1k

 Average Reduction in Lexicon size ~ 1/5
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G5 Recognition Accuracies
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« HMM handles larger lexicons
e WMR better at smaller lexicons
e Reduce Lexicon HMM - WMR
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Wiyt Conclusions

e Lexicon Reduction — a principled way to improving
recognition accuracies without retraining OCR

 Reduced Lexicon generated using Topic Models.

 Top-n output from OCR can be utilized
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