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ABSTRACT

In this research, we focus on solving the problem of recognizing broken

characters that are found abundantly in historical documents. Most OCR systems are

designed to correctly recognize finely printed documents in both Thai and English

scripts. When tested with degraded documents, the accuracy of these systems drops

drastically. One of the most important problems that decreases the accuracy of OCR

systems is the broken characters found in the document image. Although humans can

read broken characters without difficulty, it is far more complicated for computers to

recognize them.

We propose a strategy that aims to find the optimal set-partition of the

pieces of the broken characters based on a probability functions model, thus yielding

a sequence of characters. To counter the inevitability of recognition errors and the

need to group the characters as words, we employ an N-grams Graph generated from

a dictionary. To demonstrate the generality of the method, we performed experiments

on a Thai historical document, an English historical document and a Thai fax document.

The results obtained are very promising and this research could be extremely useful for

researchers engaged in recognizing historical documents degraded due to the presence

of broken characters.

To find optimal solutions for set-partition problems, the obvious method

would be to adopt the brute-force enumerative approach. However, this is drastically

slow when the number of elements in the set increases. We propose a Partition-Growing

Algorithm that is capable of generating optimal set-partitions of the broken characters in

a smaller timeframe by using heuristics based on characteristics of probability functions.

The algorithm is further extended towards solving other problem domains that require

finding an optimal set-partition. We demonstrate the applicability of the algorithm to

other set partitioning problems (SPP) that might be linear or non-linear in nature by

modeling these problems based on probability functions. The experiments performed

show that the algorithm has a potential to be adapted to general problems that require

partitioning a set optimally.

KEY WORDS : HISTORICAL DOCUMENTS / BROKEN CHARACTERS /

OPTIMAL SET-PARTITIONING / N-GRAMS GRAPH /

PARTITION-GROWING ALGORITHM

83 pages

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ. Thesis / v 
 
 

 

RECOGNIZING BROKEN CHARACTERS IN HISTORICAL DOCUMENTS AND SOLVING OTHER SET-

PARTITIONING PROBLEMS 

 

   4838800 ITCS/D 

 

. . ( ) 

 

:   , Ph.D.;   , Ph.D.;   , Ph.D. 

 

 

 
 

   (Broken Characters Recognition)  

    (OCR)  

  

      

    

 

   (Optimal Set-Partition)  

  (Probability 

Functions)   

 (N-grams Graph)  

     

  

 

   

  

  

 (Partition-Growing)  

   

 (SPP)   

  

 

 

83 

 

Copyright by Mahidol University


