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Abstract errors others make in Myanmar writing differ
according to the characteristics of other language.

This paper contribute recognition and detection erratum detection system, needs to detect each
erratum for Myanmar handwritten compound words. complete compound word.
MICR (Myanmar Intelligent Character Recognition) ~ Familiar erratum detection approaches are often
is used for the character recognition. Because thisbased on language knowledge, and mainly include
method is interesting algorithm to recognize rule-based method. Rule-based methods use rule sets
Myanmar characters that has been developedWhiCh describe some exact dictionary knowledge
recently in Myanmar. It contains statistical, setian ~ such as word or character frequency, etc.

and the final decision is made by the voting system Myanmar characters are complexity and widely
Erratum Detection, it is a new contribution of Can be seen in this observation that two of thetmos

detecting compound word in string texts. It common reasons for miswriting are (1) the diffeeenc

dependent on the language set of string substitstio Petween writing representation and phonetic
reflects the surface form of errors that resultnfro  utterances and (2) phonetic similarity of Myanmar
cognitive, typographical mistakes, or mistyping. A characters. So, we using more knowledge from
robust erratum detection technique is needed tolanguage itself are required to develop Natural
cover above all situation. The system index pair Language Processing.

possible extended/medial code and then provides a The remainder of the paper is structured as
pair code for detect complete compound word. In follows: section 2 gives the background history of
detection, it has three situations: twice the sameour mother language and characteristics of
extended, extended/medials pair not matching errorcompound word. In section 3, we show up the
and not compound word in real. The final output, implementation of the system and we give
Myanmar compound words will be produced editable €xplanation for MICR method. In section 4,

text with highlight in each error word. expresses about erratum detection system. In sectio
5, show the output. Experimental results and
1. Introduction conclusion are in section 6 and 7, respectively.

There are different techniques that can be used t02' History of Myanmar Language

recognize characters. Among themQptical
Character Recognition and Intelligent Character
Recognition are two basic techniques for character
recognition. OCR typically involves the process of
translating digitized images of text into a machine
readable format (such as ASCII or Unicode). But
Myanmar characters and digits are round shapes i
nature and have similar forms so that OCR occur
error such as misrecognition, inconvenient. ICR can
successfully overcome these problems.

Myanmar Intelligent Character Recognition The Myanmar language is the official language of
(MICR) is a technique based on ICR. High speed Myanmar and is more than one thousand years old.
recognition rates can be gained by using MICR. It Texts in the Myanmar language use the Myanmar
can recognize both type-face and handwrittenscript, which derives from a Brahmi-related script
characters. It is used to recognize effectivelydhan borrowed from South India in about the eight cepntur
printed characters. for the Mon language. The first inscription in

Writing is very important because it represent the Burmese dates from the following years and is
language. In the world, many countries have theirwritten in an alphabet almost identical with Mon
own language and native language writing system.inscriptions. The earliest Myanmar and Mon
The concepts of writing errors are a fuzzy one. Thelanguage can be seen in MyaZeDi Stone inscription.

The Myanmar language belongs to the Sino-
Tibetan family of languages of which the Tibetan-
Myanmar (Tibeto-Burman) subfamily forms a part. It
has been classified by linguists as a monosyllabic
isolating language with agglutinative featuressia
Aonal and analytic language. There are differepesy
of language in Myanmar such as Myanmar, Karen,
Rakhine, Chin, Mon, Shan, etc. But, Myanmar
language is the mother language in Myanmar.



2.1. Myanmar Language Characteristics

Myanmar alphabet consists of (33) consonants,
(12) vowels, (4) medials, (10) basic letters and) (1
digits. In Pali alphabet consists of (41) letteas,
shown in Figure 1.

33 Consonants: DB OWC O D6 g P
%SQQ)GQCDCDSQ*
OGOODQ(DClODOQJ
wg B

12 Vowels: ey EE_lTlc_;;

L

4 Medials: _IJEBT

Basic Letters: (0.0} gﬁ 2 e ‘é: 3@5 § ej
G o

Myanmar Digits: 092 jp696qeg

2al BERES

Figurel. Patterns of Myanmar alphabet

Some Myanmar characters can stand only one (
) or combined with other extended characters to
become meaningful words ( ). Myanmar

script is written from left to right, as shown iigbre
2. The rounder forms were without tearing the

writing surface of the leaf. There are no spaces |

between words or between syllables, although

informed writing developed to permit writing on

palm leaves often contains spaces after each clause
Myanmar syllable can be composed of multiple

characters. Each consisting of two or more stems

joined together is known as a compound word.
We distinguish mainly (7) kinds of compound words
in Myanmar writing system. Table 1: shows the
structure of compound words.

M - Medials

C - Consonant
V - Vowels P - Punctuation
K - Killer T - Tones

Figure 2. Overview of Myanmar language

Tablel. Structure of Compound Word

Symbols Compound Word
NO. | Compound Words No. of Characters
1 e 2
2 3| 3
3 @505 4
4 [€e 5
5 §los 6
6 G‘?ogc 7
7 G@oé 8
3. System Framework

The basic architecture of the proposed system in
this paper is shown in Figure 3.In this system
includes five stages: Data acquisition, Pre-
processing, MICR method, Erratum detection and

Output.
Date Acquisitior

Preprocessing

Detection System

Code Buffer E

| I

Produce pair possible
combination codes

i
1
i Y
i

4

Output Worc
Figure 3. Proposed system design

Two different types of data input methashline
and offline. In the stage ofata Acquisition the
proposed system can handle on only online data
input by users. Isolated characters are needed to
process the image.



Various preprocessingoperation are: Gray Scale Using MICR
Converting, Noise Filtering, Binarization and Speed limited road signs recognition
Extraction. Firstly, convert the incoming original Car license plate reader _
image into gray level image and then filtering the Recognition of Myanmar basic characters and
. . . compound words(vowels)
noise of the image result from gray scale convaersio On-line Handwritten Myanmar Pali
of image. If conversion of a gray-scale image iato Character recognition
binary image, we extract row and column for each Online Myanmar Medial Hand-Printed
character recognition. And then, labeling scheme is

Characters Into Machine Editable Text
used in this system for the one character lonely. Handwritten English Characters to Machine
editable text by applying MICR
Converting Myanmar Portable Document

format to machine editable text with format

2 82 2 2 228

3.1. MICR (Myanmar Intelligent Character
Recognition)

Using both MICR and MVM
% Voice production of Handwritten Myanmar
Compound Words
% Enhancing the Myanmar Pali Recognition
based on MVM

MICR system is based onCR (Intelligent
Character Recognition). MICR was trained in both
typeface and handwritten characters, so it can
recognize both online and offline characters. Bi# i
more convenient for noise free images and isolated
characters to improve accuracy rate. This system
used statistical and semantic approach to collect™
information. That information includes the data of
width and height ratio, horizontal and vertical dda e
stroke count, number of loops, end point, open becoming’ is presented. I_Erratum can be__of many
direction, histogram values and character type, etc  YPES, such as typographical error, cognitive error

After collecting this required information for each €t¢- Myanmar language writing breaks down possible

character, we put them on the properties array tohuman typing errors into two classes, typographical

record them. Properties of each character are€™o" and cognitive errors. Typographical errorg.(e

compared with Pre-Defined DatabaseBasic misspelling * ' instead of * ') generally occur due
characters (B-database), Extended characters to people’s mistakes while typing. Cognitive errors
(E-database), Medials (M-database). When the (e.g., misspelling * ' instead of * ) are caused
incoming character matches with the database, thédy writers who do not know how to spell the word.
voting system is used to make the final decision of In Myanmar syllable structure, syllables or
the image on that information, as shown in Figure 4 compound words are formed by consonants
Then, the output code numbers are stored in the codcombining with vowels or medials. However, some

Erratum Detection System

Firstly, ‘why erratum (printing or typing error) is

buffer. syllables can be formed by just consonants, without
any vowel (e.g., ). Myanmar writing system
e can be distinguished into two parts: standard mgiti

Statistical and Semaniinformation system and general writing system, as shown in
Figure 5.Standard writing systenit has 1864 words

COde|Type|W3H| HC| VC| """"" and it is exist in Myanmar writing language as real

compound words. IrGeneral writing systemthere

are lots of words which are described in published
Myanmar dictionaries. And then, it has much type of
words: adaption words, phonetic tone words, dialect
EIOIE[L]....E[n] [}-Extende words, etc. In this paper, the system can detéct al

....M[n .
__l Medials form.

Compa

Voting Figure 5. Example words of Myanmar
Systen E Code
1 Information English
Standard General) phoneticadopt
— word
Figure 4. Architecture of the MICR 3 8 N
. . . - :: Phonetic tone
3.2. Successful Applications of MICR coms  comds | leom word for
] ) === | possession
MICR has been successfully applied in a lot of

application such as: -
writing system



After the MICR method, the next step is to detect
erratum the incoming compound words. This system
consists of three main parts: produce pair codes,

Rearrange the codeg

Y

detection system, and database system. .
Extract pair

. . possible

4.1. Produce possible pair codes character

The architecture of the produce pair codes design
as shown in Figure 6. In this part, the code nusber
of compound words are arranged because it needs to J
index the consonant code number to produce pair '
code for extended/medials codes. Then, extract the in;er;‘:;g‘:fde
extended/medials code. According the sequential
code number result that got this stage, possibile pa
code will be produced. By producing pair code
number, it uses possible combination of v
extended/medials database. There are (6) rules that Final code buffer
need to follow by producing each compound word
code for compound words. Figure 7 is illustrated by Figure 6. Producing pair code design
using (4) rules.

Databasg

system

Is it
combination?

Yes

Give pair code

Y

4.1.1. First rule. In this rule, it indexes the first pair Gﬁ’\d"‘[c:
extended/medials characters codes or consonant/

extended character code (e.g) to produce pair |G|m|d|’3|C| C |: |_VV
code. These codes are compared the database. If S bl
these codes are really combined in the writing |m|€|d|’)|c-|f|: l_VV

system, the pair code is produced for error detBcti
When the two codes aren't combined, the system
returned the incoming two codes. And then, these
codes are stored in the final code buffer.

Code arangemer

4.1.2. Executing another rule. It indexes the L Second rul
previous rule produce pair code and next
extended/medial code and combines them to perform
new pair code.

4.2. Detection system
In this system, it detects three situations: tviee

same extended error, extended/medials pair not
matching error and not compound word in real.

Final code buffe

4.2.1. Twice the same extended errofl.his error is

performed when the writer producing text containing Figure 7. Step by step execution by using

the same extended character or medials character by 4-Rules for 7 characters compound word

twice. But, this system allows the consonant twice

the same, as shown in Figure 8. 4.2.2. Extended/Medials pair not matching error.
When the extended or medials character can't

Not allow combine each other, this error is happen, as shiown
Figure 9.

;@"g:;.glrv'a: GUs oL O N S

l/\\\ VAN
R t 6 b}\\jj(\l\j o to matching
Allow - e

Figure 8. Detect error for twice the same Figure 9. Detect error for pair not matching
extended error error




4.2.3. Not real word error. Humans often make Microsoft Word file as the editable text format and
errors during communication, in either spoken or incorrect compound words with color.
written language. In this error includes typographi -

Ty - suyel - Microsoft Word
errors and cognitive errors. The typographical rsrro = e Lt b Wee o e =
involve regular forms of mistyping rather than T arer Tl , éf ’A =
e ot e 2 S VS R Shi e |
cognitive errors. Some compound words not exist in et e || e e
language writing system, as shown in Figure 10. I
C//—\E\ 1e 3 & g, C@p = c@’ CI e @] I
4 \ -
, :
~\C ;
J (._.\.)\\ J Not exist in :
P I T4 language ]
)/ C \ writing system
\
55607
\ 7 -
F u _
\‘-' Page:lofi  Words:4 (55  English (United States) HEEEQ:E =
Figure 10. Detect error for not real Figure 12. Output data with color

compound word error .
6. Experimental Result

4.3. Database system _ ,
In this paper, MICR method is used for the

In this system, it collects all of the databases fo handwr_itten character recolgnition. But MICR can
produce pair code and detection system. Produce paif€cognize not only handwritten but also type-face.
code system, it is used 6 databases for 6 rules. IBY using MICR method, we can achieve the high
Figure 11, it shows by using two possible pair code @ccuracy rates and the high recognition rate. The
database to produce pair code. In detection system, Performance of the detection is totally depending o
uses 7 databases for each writing system (standaréhe MICR.
writing and general writing) to compare compound

word. Table 2. Results on the types of compound
C words
FVZ)H © [L}JL Types of No. of No. of Raegggg(t:lon
compound words words characters rate y
|"‘”|J|H| C|:°>|‘-’|[,|L| Two characters 20
0,
................ compound word 10 words characters 98.2%
7 ¥ e ", Three characters 30
H 67 o,
| 1 |63 }‘.25| 6(31 551 21|‘§4| | compound word | 10WOrdS | o cters 97.8%
e Four characters 40 0
50 0 1(.10191 0 ... 00 compound word 10 words characters 96%
640 6 0.116 ... 00 Five characters | |\ 50 05%
70 0.:,- 00 0 """ 00 compound word characters 0
S Six characters 60 o
Two pair code compound word 10 words characters 93%
- ., Seven characterg 70 o
,! e . database compound word 10 words characters 90%
Eight characters 80
compound word 10 words characters 88.9%
50 64 70 27 560 59 Table 3. Recognition and detection result for

| 1 |63 :1174'F 59 |21 |116| handwritten character

T .
m Jlo 2lu [;L Handwritten

Sample Recognition Erratum detection
Figure 11. Produce pair code by using two P accuracy rate accuracy rate
possible pair code database 10 words 98% 97%
30 words 96.10% 95%
5. Output 50 words 94% 92.60%
After that, the recognized combined words are 70 words 92.4% 90%
produced as output. This output can be shown in the| over 70 words 90% 88.60%




Table 2 shows MICR recognition accuracy rate 7. Conclusion
on the types of compound words. Table 3 also shows

the erratum detection accuracy rate for handwritten
characters. In this system, it can detect two tygfes

This paper represented the erratum detection of
Myanmar handwritten compound words applying

writing system (Standard writing and General M|CR and Detection system for all compound

writing), as shown in Figure 13.

3 F & . g ¥ |
Welcome to MICR and Erratum Detection System !

On-line Handwniten
| Character Recognition &

Erratum Detection System

Standard writing
editable text output

words. The character recognition MICR method was
successfully developed for Myanmar characters and
was found to perform reasonable well with suffitien
accuracy. In this paper, the system can detect
irregular form of all compound words in Myanmar
writing system.
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