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ABSTRACT: This paper proposes recognition and voice prodancifchandwritten Myanmar Compound words. It
is based on Myanmar Intelligent Character RecogmifiMICR) system, Myanmar Voice Mixer (MVM) system
and voting system. MICR includes statistical anchaetics information. To collect information, widémd height
ratio, black stroke count, number of loops, operdions, histogram values, etc are needed. Tl diecision is
made by the voting system. MVM, a new contributsystem divides each vocal sound into two parts:fonbasic
character soundnd the other for shared extended vowel and mediaid. This shared extended vowel and medial
sound can also be combined with another basic cteraound to produce another meaningful vocal dolihe
main idea of MVM is to reduce the original voicdatzase by sharing the same extended vowels anclisiediter
using MVM system, it reduced the whole old databafsall Myanmar compound words (1864) words to (284
words. Consequently, (85%) of voice database igaedl

1. INTRODUCTION

In the modern centuries, as the standard livinguofian is rapidly rising, computers are essentiggudevices for
every person. Because the popularity of hand-helchputers, digit notebooks and pen-based devices are
increasing, the role of character recognition systaises. On the sides of the world, numerous mrdiffecharacter
recognition methods are used for every languagehéracter recognition system can be eittenline” or
“offline” .

In the online recognition system, the machine raeces characters which are currently written by aker with
tablet, hand-held personal digital assistant (PDB&yices. The online handwriting recognition todas Ispecial
interest due to increased usage of the hand-helitede Offline recognition system, on the other dais
performed after the writing has been performed.ré@tege two types of character recognition in haiittisvr: one
produces voice output and the other produces tiabdel texts.

There aregwo methodsin character recognitiof©CR (Optical Character Recognition) and ICR (Intelligent
Character Recognition) OCR is the process of converting a raster imageesentation of document into a format
that a computer can process. OCR is mostly usegtimal network and printed characters. ICR, an @ack of
OCR, is the process for converting images of hamttgd characters into machine-readable charad®€®R can
recognize only typeface. ICR can overcome OCR’®lgros and vice versa. ICR can recognize both tygeéand
handwritten characters.

Myanmar Languages are derived from Tibet and Molagguages. In Myanmar, people speak many different
languages such as Kachin, Kayar, Karen, Chin, Myanion, Rakhine, Shan, etc. However, (32) millpmople
speak Myanmar as a first language. Moreover, peoffleially use Myanmar LanguageMICR (Myanmar
Intelligent Character Recognition) system is one kind of ICR (Intelligent CharactecBgnition) methods and it
can recognize both online and offline charactensd,At is more convenient for noise free images eathted
characters to improve accuracy rate. Furthermon&RMwas trained and experienced with successfuallpath
typeface and handwritten characters.

The arrangement of this paper is as follows: Sac{®) explains motivation of MVM, Section (3) deibes
characteristics of Myanmar Language, Section ({resses design of the proposed system, Sectiostgfs
MVM system, Section (6) gives experimental resulisction (7) explicates conclusion and further esiten and
Section (8) explains selected bibliography.

2. MOTIVATION OF MVM (MYANMAR VOICE MIXER) SYSTEM
Around the world, there is a small number of systemecognize and produce the vocal sound to theapective

languages. It is slightly hard to produce theipesdive languages in vocal sound. In Myanmar Lagguahe
newly MVM system has been developed for the pradoasf Myanmar Compound Words in vocal sound as the



extension of MICR (Myanamr Intelligent CharactercBgnition). However, it has not been produced fibr a
Myanmar Compound Words. Therefore, this paper evtend MVM system for all Myanmar Compound Words
by using a few database. These vocal sound ougpube helpful to dumb and blind people who canalét and
see. With this system, they can easily talk thedsowhich they wishes. And then, they can walk thethe
reasonably with other people in their whole lives.

Moreover, this system can deeply aid foreigners what to know Myanmar characters’s phonetics. Ahdy can

be easy learning Myanmar Language in short timeCRllcan comfortably represent Myanmar Character in
unicode and ASCII code but it is nearly hard torespnt in vocal sound. When representing all Myanma
Characters’s vocal sound in Voice database, theme Watabase are going to be huge. That is whihisnpaper,
MVM system can reduce these voice database by gikia basic characters sound shared with extenoed!s
and medials sound.

2.1 Prosperous Applications of MICR and MVM System
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3. CHARACTERISTICS OF MYANMAR LANGUAGE

In Myanmar language, there are (33) consonanty, {@2els and (4) medials. Myanmar characters argenr
from left to right. They can be written fluently thas difficult as Japan or Korea characters. Bay thre more
complex to write than English characters. Myanntaracters are of round shapes and are identicddb other.
That is why, OCR system, Hopfield and back-propagateural network, may occur error such as migyeitimn
‘o’ With ‘’. ICR can prosperously overcome these difficultiddganmar language have basic charadi@rs, o,

,.....),extended charactets , ° ,e,..... ) and medialg . C ..). They can be seen in Table 1.
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Table 1: Myanmar Character patterns and Digits

Some of the basic characters can stand only toupeothe meaningful words. They can also be combiigd
extended characters and medials to become meahiogfapound words. The extended characters can come
before, after, upper and lower positions of babaracters. Figure 1 shows the terms of charactariyples.
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M=Medial K=Killer
V=Vowel P=Punctuation

T=Tones C=Consonants

Figure 1: Terms of character's samples
4. DESIGN OF THE PROPOSED SYSTEM

The design of the proposed system includes follgwfime stagesimage acquisition Preprocessing, MICR
MVM , andOutput. Figure 2 shows design of the proposed system.

Irlnput — . i !
[ ‘ Image acquisition Pa— | l
| ‘ !

I | i I

Code buffer

S R R R L i i s RS ML E S S i RS S A R ) R © i LR L
‘FN_I\?I\{_ ____________ & — |

Change to voice code Voice \
} h | database |
i e i
(o]t;u? __________ . 2 __j_____l
\ Vocal sound |----——— e j})) \
| I
o OO - i O

Figure 2: Design of the proposed system
4.1. Image Acquisition and Preprocessing

There are two types of data input; online (or)inéflacquired from Tablet (or) Scanner. In onlin@ag®a acquisition,
data inputs are stored as images that are condlyrvenitten by the users through Tablet, hand-HeA (Personal
Digital Assistant) devices. In offline image acquis, data inputs are stored as images that aptucad by
scanner. Preprocessing covers all those functianged out prior to the recognition of characteysptoduce a



cleaned up version of the original image. In tlyistam, the preprocessing unit contains gray saaleearting, noise
filtering, Binarization, row and column extractiand normalization.

4.2. Myanmar Intelligent Character Recognition (MICR) Engine

MICR system is one kind of ICR (Intelligent ChakxcRecognition) methods and it can recognize hbmiline and

offline characters. And, it is more convenient faiise free images and isolated characters to ingpameuracy
rate. MICR is based on statistical and semantiorination which are collected from each charactdris T
information includes the data of width and heigitta, horizontal and vertical black stroke countimber of loops,

end point, open direction, histogram values, etc.

After collecting this required information, the oming character is matched with predefined datalvasieh
includes basic characters (B database), extendedaters (E database) and medials (M databagég lhcoming
character matches with the predefined databaseydtisg system produces the relative code numbertHat
character. Otherwise, reject message is produéebde linformation of incoming character are not chad from
predefined information from the database, thesermétion are trained in the database with themtined codes.
Each code includes different information. Same ati@r with different information shows in Table Table 3
explains three types of predefined database.
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Table 2 : Same character with different Table 3 : Three types of predefidedatabase

information
5. MYANMAR VOICE MIXER (MVM) SYSTEM

The idea of this paper is to reduce the originateaatabase by mixing the basic character souddtenshared
extended vowels and medials sound. Therefore, M\itesn can be successfully used to reduce these voic
database. In this MVM stage, the relative code rennistored in the code buffer are changed to vimcde values
and store them in voice code buffer, And then, camapghe voice code buffer with the voice code & phedefined
voice database. This predefined voice databasadesltwo types of voice database such as basiaathes voice
database and extended vowels and medials voicbatsaThe vocal sound of each recognized wordodyzed

by mixing the basic character sound and the shaxteihded vowel and medial sound. This voice outaut
produce male nd female vocal sound.

5.1 The Vowel Modifiers

In Myanmar Language, MVM system divides each vamlnd into two parts : one for basic character ddusin
and the other for shared extended vowel and mediaid p:’. This shared extended vowel and medial soypd
can also be combined with another basic characiemds o’ to produce another meaningful vocal solsg: .
Figure 3: shows step by step voice output.
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Figure 3: Step by step voice output
5.2 Simplifying Constraints

If the basic character souhd’ combines with another character sousd,’ the soundms§:’ can wronly produce
as output. To produce these combined sound cofrédd¥M can cut unnecessary parts of sousd and §:’ to
become the outputs:’. The basic character soune™ has numerouss’ sound in the front and back of that
sound’s frequency. Morever, the another charactend s§:’ also has manys’ sound. For that reason, this MVM
system cuts these unnecessarysounds froma>’ and s§:’ and then combines these two correct sound torbeco
the right soundo3:". Myanmar basic character (33) sounds is redubedsimilar sounds and finally it remains (21)
basic character sounds. Initially, the whole olthtase of all Myanmar compound words include (1&®4)nds.
However, after using MVM system, it reduced to (8dunds. Figure 4: shows original voice databBggire 5:
shows the reduced voice database after applying Nyatiem.
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Figure 4: The original voice database

Figure 5: The reduced voice database after

applying MVM system




6. EXPERIMENTAL RESULTS

Voice files

Voice files | of Extended | Total Orfginel 21 Average
) ; Reduced (%) | No. of .
of Basic Characters | Voice : Processing
. of voice Samples :
Characters and files time
. database
Medials
BeTO(e 100%
Modifying 33 1831 1864 original 300 wordg 70 second
database 9
After Modifyng 85% d
by using MVM 21 263 284 reduced 300 wordg 10 second

7. CONCLUSION AND FURTHER EXTENSION

This paper represented the voice production of waitten Myanmar Compound Words applying MICR (Myaam
Intelligent Character Recognition) and MVM (Myanmégice Mixer) systems for all Myanmar Compound Wsord
MVM system that has been successfully developetthénvoice production of handwritten Myanmar Compbun
Words. Since MICR is based on ICR system, it leas drrors than other systems that are based on (Opfal
Character Recognition) system such as Hopfieldkmuwk propagation neural networks, etc. It is manevenient
for noise free images and isolated characters poawe accuracy rate. MICR can comfortably reprebgranmar
Character in unicode and ASCII code but it is nedwdrd to represent in vocal sound. When reprasgrill
Myanmar Characters’s vocal sound in Voice databtsse voice database are going to be huge. Sis, véry
complicated to represent all Myanmar Characterstsaiysound in voice database. Therefore, this sysésluced
the voice database by mixing the basic charactemdand the shared extended vowel sound and neiad. In
the future, it will recognize the overlap charastfar all Myanmar characters and their voice output
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