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Abstract 

This paper proposed Myanmar and English typeface Character 
Recognition with their related format. The system converts 
Portable Document Format (.pdf) to Machine Editable Word 
Document (.doc). It includes two parts; recognition and 
formatting. The recognition of Myanmar and English character 
can be done by MICR (Myanmar Intelligent Character 
Recognition) which is one kind of ICR. Statistical and semantic 
information is used in MICR. Final decision of is made by voting 
system. MICR has become successful in character recognition 
area recent years. MICR can produce character recognition with 
high accuracy rate and faster speed. Table classification is used 
for the recognition of table format. Hough Transformation is 
used to detect lines in table recognition. This system can perform 
not only paragraph format but also text format. Paragraph format 
includes alignment (left, right and center). Text format includes 
font color, font size and bold, etc. The system use image 
processing and Matlab programming. 
Keywords:  Character Recognition, MICR, Table Forma, 
Hough Transformation, Text Format, Paragraph Format. 

1. Introduction 

The character recognition has been one of the most 
interesting and important fields in research world because 
it is a kind of communication medium between the human 
and computer machines. Several different methods such as 
artificial neural networks, multiple classifier combination, 
support vector machine and statistical methods have been 
used to recognize characters. Two main methods of 
Character Recognition are OCR (Optical Character 
Recognition) and ICR (Intelligent Character Recognition).  

There are more than 30,000 languages all over the world. 
Among them English is an international language. Even 
some of the Myanmar words are adopted from English 
language. Therefore, it is necessary to recognize both 
English and Myanmar characters. Myanmar language 

includes Kachin, Myanmar, Rakhine and Shan, etc. 
Among them Myanmar language is the most commonly 
used.  According to international language family tree, 
Myanmar language is a member of Sino-Tibetan language. 
Most of the Myanmar characters are round in shape. 
Myanmar characters are more complex than English 
alphabets and less complex than Chinese character. 
Software developers considered Myanmar script as a 
complex script. Myanmar and English character 
combination with formatting which is not widely popular 
in Myanmar computer environment will be presented. This 
system can produce excellent recognition and formatting 
rate with faster speed. 

2. Myanmar and English Language 
Characteristic 

Myanmar language includes (10) digits, (33) basic 
characters, (12) vowels, (4) medial and other extended 
characters. English language consists of (26) English 
Capital letter and (26) small letter. 
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Fig. 1  Characteristics of English and Myanmar languages 

3. Motivation and Previous Work of MICR 

In Myanmar character research area, only a few works for 
Myanmar character recognition have been studied. It is 
still in research because the existing works are not 
complete enough. The recognition of mixed Myanmar and 
English characters with their related format is rarely found 
in research environment. The recognition of characters can 
be done by using MICR. MICR has successfully 
developed in the following applications. 

� Car license plate reader 
� Myanmar digits recognizer 
� Recognition of speed limited road signs 
� Recognition of account papers and vouchers 
� On-line Handwritten Myanmar combined words 

recognition system 
� Voice production of handwritten Myanmar 

combined words, etc. 

4. System Design 

The input of this system is Portable Document Format 
which is converted to Joint Photographic Expert Group 
(.jpg). Image acquisition can be done by on-line or off-line 
technique. After image acquisition, the classification of 
table from the background image is carried out. If the 
interesting region is inside the table, table format 
recognition and cell extraction is performed. Table format 

recognition consists of the recognition of table properties 
such as table border color, the number of rows and 
columns, width and height of each cell. If the interesting 
region or passage is not inside the table, extract the 
passage outside the table. Moreover, the extraction of 
paragraph, row and character from both inside and outside 
of the table takes place. Furthermore, document format 
recognition is performed. The extracted characters are 
recognized by using MICR. MICR uses statistical and 
semantic information to make final decision. It produces 
related code in the code buffer. The UNICODE or ASCII 
codes are arranged in the code arrangement stage and 
related code of each character is assigned to the Word 
Document. The document format; table format, paragraph 
format and text format that have been recognized is 
applied to the Editable Word Document. The output of this 
system is in the form of Editable Word Document. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2  Proposed system design 
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5. Portable Document Format (.pdf)

Image acquisition is completed either by on
technique. In on-line image acquisition is carried out by 
means of Tablet or PDA (personal data assistant). 
image acquisition is done by scanner. 
system is Portable Document Format (.pdf) which is 
highly compressed and reliable reproduction of published 
material. In this system, (.pdf) document of A
paper size with document format is converted to Joint 
Photographic Expert Group (.jpg) with PDFCreator 0.9.9.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3  Input document (.pdf) with formatting

6. Classification of Table from Image

It is necessary to detect lines and intersection points in 
order to classify table from image. Threshold is also 
important for table classification because the image may 
include other lines. Therefore, minimum length and pixel 
gap are assigned as threshold value. 

6.1 Hough Transformation 

Hough Transformation is essential to detect line segments 
from table. It uses evidence gathering approach. All the 
collinear points in line detection are stored in an 
accumulator array. The major advantage is that it can 

.pdf document

Center Alignment 

Left 
Alignment 

Center 
Alignment 

Right 
Alignment 

Font size 
22 
20 
18 
16 

TABLE 

Journal of Computer Science Issues, Vol. 7, Issue 6, November 2010 

Portable Document Format (.pdf) 

Image acquisition is completed either by on-line or off-line 
image acquisition is carried out by 

means of Tablet or PDA (personal data assistant). Off-line 
image acquisition is done by scanner. The input of this 
system is Portable Document Format (.pdf) which is 
highly compressed and reliable reproduction of published 
material. In this system, (.pdf) document of A4 standard 
paper size with document format is converted to Joint 

.jpg) with PDFCreator 0.9.9.  

Input document (.pdf) with formatting 

Classification of Table from Image 

It is necessary to detect lines and intersection points in 
order to classify table from image. Threshold is also 
important for table classification because the image may 

ther lines. Therefore, minimum length and pixel 

Hough Transformation is essential to detect line segments 
from table. It uses evidence gathering approach. All the 

ion are stored in an 
accumulator array. The major advantage is that it can 

deliver the same result as template matching, but faster.
Two methods of line detection 

� Cartesian parameterization
   y=mx + c; 

�  Polar parameterization
   p=xcos (ø) +ysin
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Fig. 4  Information of each line from the table

After line detection, all the lines information are stored in 
an array structure. The information of each line consists of 
x,y coordinates of  starting and ending points, angle and 
rho. The starting points and ending points are rep
by cross illustrated in Fig.4 (a).

6.2 Recognition of table format
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deliver the same result as template matching, but faster. 
detection are: 

Cartesian parameterization 
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Polar parameterization 
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 The total number of columns can be achieved by adding 
one to column count each time when the x coordinates of 
the first line is equal to other lines in the first row. 

The width and height of each rectangle is measured by 
inches. The image size (1240x1754) is converted with the 
standard A4 paper size (8.27"x11.69"), then the equation 
becomes (150px=1inch).  

This system can recognize other table format such as table 
border color, paragraph alignment and text format for each 
character within each cell. The border color can be 
recognized by indexing rgb color of detected line. For 
paragraph alignment, if the paragraph is near to the left 
side of the cell, it is left alignment. If the paragraph is near 
to the right side of the cell, it is right alignment. 
Otherwise, the paragraph of within the cell is center 
alignment. Text format inside the table is the same as that 
of outside the table and it will be fully explained in other 
section. 

 

 

 

 

 

 

 

 

 

6.3 Cell Extraction 

The first line contains only one starting point for all three 
columns. Therefore, add width of the lower first line of 
first row to the y coordinate of the upper first line of first 
row. Perform the same procedure for the third column. 

A= starting point of upper first line of first row; 
[ 

  (3) 
  (4) 

 
 The last line also contains one starting points for three 
column. The upper first line of the last row can be 
achieved by subtracting the number of column from total 
number of lines. Next, add the width of upper first line last 
row to the y coordinate of the last line.  

The same procedure is carried out to find the ending point 
of third column of the last line. 

B= starting point of last line; 
  (5) 
  (6) 

 
Then, each cell is extracted by cropping at diagonal points 
shown in Fig. 5; the starting point of first line and ending 
point of the lower first line of first row. The same 
procedure is performed for the extraction of other cells. It 
is vital to extract each cell without border line. 

 

 

 
 

Fig. 5  Cell extraction from table 

7. Extraction of passage outside the table 

 

 

Fig. 6  Extraction of passage outside the table 
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Let (m, n) be the size of the image. The passage outside 
the table is extracted by cropping at the point of (1, 1) 
coordinate and x coordinate of the first line of the table 
and n. 

8. Paragraph Extraction 

 

 

 

 

 

 

Fig. 7  Paragraph and row extraction  

There are two kinds of paragraph extraction. They are 
extraction of paragraph outside the table and extraction of 
paragraph inside each cell. If the line spacing is greater 
than 25, paragraph extraction takes place. If the line 
spacing is greater than 5, row extraction is carried out. 

9. Character Extraction 

 

 

 

 

 

 

Fig. 8  Character extraction  

Character Extraction is done by using labeling method. 

10. MICR (Myanmar Intelligent Character 
Recognition) 

Myanmar intelligent character recognition (MICR) is one 
kind of ICR. The input of MICR includes isolated 
characters. It is vital to perform preprocessing stage for 

MICR. Statistic and Semantic information is acquired after 
preprocessing stage. MICR used statistic and semantic 
information. The resulting statistical or semantic 
information is compared with the data in the predefined 
database. There are three types of predefined database; (i) 
Basic database, (ii) Vowels database, (iii) Medial database. 
The final decision is made by voting system. The output of 
the voting system includes relevant code. This code is put 
into the code buffer. MICR has potential of improving 
efficiency in the recognition of characters. 

 

 

 

 

 

 

 

 

 

 

Fig. 9  MICR system flow chart 

Table 1: Recognition of similar patterns 

  

 

 

10.1 Statistical and Semantic Information 

 
                The statistical information of typical spatial 
distribution of the pixel values in image can be recognized. 
In semantic information, some of the pixels in the image 
may be formed in lines or contour. Statistical and 
Semantic information includes the ratio of black pixel to 
white pixel, histogram value and pixel density, black 
stroke count, loop count and open position of each 
character. 
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Fig. 10  Statistical and semantic information 

11. Format Extraction 

11.1 Alignment 

The alignment of the passage depends on t
boundary of the passage is assumed as the margin.
Minimum x is the left margin. Maximum x is the right 
margin. The center point of these points is (maximum x
minimum x)/2+minimum x. If the incoming paragraph is 
near to left margin, it is left alignment or near to 
margin right alignment, otherwise center alignment.
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of the passage is assumed as the margin. 

Minimum x is the left margin. Maximum x is the right 
margin. The center point of these points is (maximum x-

If the incoming paragraph is 
near to left margin, it is left alignment or near to right 
margin right alignment, otherwise center alignment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11  Alignment 

11.2 Font size 

The recognition of font size depends on the height of its 
basic consonant character. Basic characters can be divided 
into two groups for font size. They are one row characters 
(w, a, c, e, m, n, o, r, s, y, o, 
characters (e,&,! ,# , V, X, O, n

characters, their font size is equal to 
rows character, the font size is nearly equal to half of its 
height. 
 
 
 
 
 
 
 
 
 
 

Fig. 12  Font size of each character

Table 2: Relation between font size and height
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Characters 
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first group 

Height 
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Alignment  

recognition of font size depends on the height of its 
Basic characters can be divided 

for font size. They are one row characters 
, u, i, v, etc.) and two rows 

n, k, M, l, S, etc). For one row 
font size is equal to their height. For two 

font size is nearly equal to half of its 

Font size of each character 
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English Characters 

English 

Characters 

Height (second group 
or Capital letter)/2 

Height of 

small letter 

12 13 

13 14 

14 16 

15 17 

17 19 

18 20 

20 22 

25 28 

34/35 37 

52/53 55 

Center  Maximum x  

Center 
alignment  



IJCSI International Journal of Computer Science Issues
ISSN (Online): 1694-0814 
www.IJCSI.org 

11.3 Font Color 

The recognition of font color can be done by 
RGB image. After indexing, the image will contain two 
rgb colors; one for background color and one for 
foreground color. It has two options that are ‘dither’ and 
‘no-dither’. Dither option can cause noise and distortion of 
an image. Therefore, ‘no-dither’ option is needed to be set. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 13  Font color of each character

11.4 Bold 

Whether the character is bold depends on the font size and 
the pixel count at the black stroke. The pixel count of bold 
character is greater than normal character. 
 
 
 
 
 
 
 
 
 
 

Fig. 14  Bold for each character

Table 3: Pixel information at black stroke for bold and font size

Font size Normal Bold
16 2px 
18 3px 
20 3px 
22 3px 
24 3px 
26 3px 
28 4px 
36 4px 
48 5px 
72 8px 

   
  
 
  

RGB image After converting 
RGB to indexed 

image
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The recognition of font color can be done by indexing 
After indexing, the image will contain two 

rgb colors; one for background color and one for 
It has two options that are ‘dither’ and 

dither’. Dither option can cause noise and distortion of 
dither’ option is needed to be set.  

Font color of each character 

bold depends on the font size and 
black stroke. The pixel count of bold 

character is greater than normal character.  

14  Bold for each character 

Pixel information at black stroke for bold and font size 

12. Applied Format 

The format that has been extracted
Word Document with string array. The font color is stored 
in the string array first. Then, 
array. Moreover, paragraph alignment is assigned to the 
string array. Furthermore, font size and bold are add
the array.  

13. Related Code 

In this system, the voting system produced the code 
number for each recognized character. These code 
numbers are changed into their relative Unicode or ASCII 
code. For example, ‘u’ is the code number for ‘
Unicode system. Then, these codes are arranged according 
to Unicode. English characters have code number. The 
following table shows the Unicode Sequence or ASCII 
code sequence for some Myanmar and English words.

In Word Document, various types 
a table. The related code is appended to the string array
indexing the related font face
transferred to the word document. The output of the 
system is Editable Word Document.

13.1 UNICODE 

In most of the world’s writing systems
as a computing industry standard
manipulate text. The Unicode Standard consists of a 
repertoire of more than 100,000 characters, a set of
charts for visual reference, an encoding methodology and 
set of standard character encodings, an enumeration of 
character properties such as upper and lower case, a set of 
reference data computer files, and a number of related 
items, such as character properties, rules for normalization, 
decomposition, collation, rendering and bidirectional 
display order. 

For example, “udk;”, ‘u’ ‘   d’ ‘  
‘U+102D’ ‘U+102F’ ‘U+1038’

Table 4: Unicode Sequence of Myanmar character
 

Bold 
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7px 
9px 

Myanmar 
Characters 

Unicode Sequence
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g        m         d  g        m         d  g        m         d  g        m         d      U+102B U+102C U+102D 
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After converting 
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The format that has been extracted is exported to Editable 
array. The font color is stored 

in the string array first. Then, table format is applied to the 
paragraph alignment is assigned to the 

, font size and bold are added to 

In this system, the voting system produced the code 
number for each recognized character. These code 
numbers are changed into their relative Unicode or ASCII 
code. For example, ‘u’ is the code number for ‘u’ in the 
Unicode system. Then, these codes are arranged according 
to Unicode. English characters have code number. The 
following table shows the Unicode Sequence or ASCII 
code sequence for some Myanmar and English words.  

types of font face are stored in 
The related code is appended to the string array by 

indexing the related font face. The whole string array is 
transferred to the word document. The output of the 
system is Editable Word Document. 

’s writing systems, Unicode is allowed 
a computing industry standard to represent and 

The Unicode Standard consists of a 
repertoire of more than 100,000 characters, a set of code 
charts for visual reference, an encoding methodology and 
set of standard character encodings, an enumeration of 
character properties such as upper and lower case, a set of 
reference data computer files, and a number of related 
items, such as character properties, rules for normalization, 

, rendering and bidirectional 

’ ‘  k’ ‘;’      ‘U+1000’ 
‘U+102D’ ‘U+102F’ ‘U+1038’ 

Unicode Sequence of Myanmar character 

Unicode Sequence 

U+1000…U+100A…U+1021 

U+103B U+103C U+103D U+103E 

U+102B U+102C U+102D  

U+102E U+102F U+1030 

U+1031   U+1032  U+1038 
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13.2 ASCII Code 

Coding of characters have been standardize to exchange 
recorded data between computers efficiently. The most 
popular standard is ASCII (American Standard for 
Information Interchange). It consists of 7bits for each 
character. 

For example, ‘c’ ‘a’ ‘t’  ‘99’ ‘97’ ‘116’ 

Table 5: ASCII codes of English alphabets 

 

 

14. Limitation 

Table Recognition : If the line weight of table 
boundary is less than 1pt, Hough Transformation cannot 
recognize all line segments. If the line weight is greater 
than 3pt, Hough Transformation recognizes extra line 
segments. 

Color : If the color is very soft, the character will be 
misrecognized. 

Bold : If the font size is 24, its height is 18. When it is 
bold its height become 19. If the font size is 26, its height 
is 19. Therefore a character of font size 24 with bold, it 
become font size 26 with bold. 

Font size : In Myanmar character, the smallest 
font size is 16. If the font size is smaller than 16, there will 
be noise in it. 

Similar pattern  : MICR misrecognize for similar pattern. 

Table 6: Misrecognition of some similar patterns 

 

 

 

 

 

15. Experimental Result 

 

 

Fig. 15  2rows, 3columns table with format 

 

Table 7: Experimental Result of 2rows, 3columns Table 

 

Table 8: For Character Recognition 

Samples 

Recognition accuracy 

Myanmar 
character 

English 
character 

Mix-Myanmar 
and English  

10 words 98.62% 98.68% 97.67% 

50 words 95.23% 95.87% 94.98% 

Over 50 92.16% 92.42% 90.34% 

English Characters ASCII Sequence 

A….Z 65….90 

a….z 97….122 

Cell Original 
Document 

JPG image in 
pixel 

Output 
Editable Word 

Document 

Width Height Width Height Width Height 

1 2241 1880 230.9 203 2309 2030 

2 1519 1880 159.1 203 1591 2030 

3 4700 1880 482 203 4820 2030 

4 2241 1109 230.9 198 2309 1980 

5 1519 1109 159.1 198 1591 1980 

6 4700 1109 482 198 4820 1980 

Myanmar 
characters 

English 
characters 

uuuu m 
iiii c 
0000    o 

yyyy    u 

****    n 

""""    Q 
2222    J 
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Fig. 16  Final result of the proposed system 

16. Conclusion 

In conclusion, the main contribution of this system is the 
recognition of table format with Myanmar character in 
Portable Document Format (.pdf) document. There is no 
research work with table recognition in Myanmar. This 
system produces high accuracy rate for table format such 
as width and height, boundary color and etc. It can also 
extract other format; paragraph format and text format. 
The recognition of characters is based on MICR. MICR 
can cause misrecognization for similar character pattern; 
‘c’ and ‘i’, ‘m’ and ‘u’. Experimental result of the system 
mainly depends on MICR and font size. Accuracy rate of 
bold depend on PDFCreator. Although there is minor 
error, the system can produce the nearest value of the input 
image.   
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