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Abstract—Text-to-speech (TTS) synthesis is a rapidly
growing field of research. Speech synthesis systems are
applicable to several areas such as robotics, education and
embedded systems. The implementation of such TTS
system increases the correctness and efficiency of an
application. Though Bangla is the seventh most spoken
language all over the world, uses of TTS system in
applications are difficult to find for Bangla language
because of lacking simplicity and lightweightness in TTS
systems. Therefore, in this paper, we propose a simple
and lightweight TTS system for Bangla language. We
converted Bangla text to Romanized text based on Bangla
graphemes set and by developing a bunch of
romanization rules. Besides, an xml-based data
representation is developed as a feature of the system. It
gives the flexibility to modify the data representation,
parsing data and create speech based on one’s own dialect.
Our proposed system is very lightweight which takes less
processing time and produces a good understandable
speech.

Index Terms—Synthesis, normalization, dialect, diphone,
concatenation, tokenization, romanization.

|. INTRODUCTION

Software systems have become an inevitable part of
our daily life. Nowadays, the usage of software is
tremendously increasing day by day. With the demand for
different kinds of software systems, text-to-speech (TTS)
synthesis system has come forward. There are hundreds
of areas where TTS systems are very much important
such as robotics, warning system, alarm system, email
reading, human-computer interaction and especially for
people with visual impairment and dyslexia. Considering
the necessity of such systems, many popular
technological organizations such as Mattel, SAM, Atari,
Apple, Microsoft Windows, Amaga OS, Texas
Instruments TI-99/4A offer speech synthesis as a built-in
capability [23,24].
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A TTS system converts natural language text into
speech and then, a computer system able to read text
aloud. A speech synthesizer converts written text to a
phonemic representation and then converts the phonemic
representation to waveforms which can be output as
sound.

There are several ways to create synthesized speech.
Among them, concatenative synthesis and formant
synthesis are very popular. Concatenative synthesis is
based on concatenating pre-recorded speech of phonemes,
diphones, words or phrases. Concatenative synthesis
produces the most natural sounding synthesized speech
because of its use of pre-recorded data. Formant synthesis
makes the timbre of a voice or instrument consistent over
a wide range of frequencies and generates artificial,
robotic sounding speech.

In this paper, we are using a concatenative synthesis
technique to generate natural sounding speech. Bangla is
one of the most important Indo-Iranian languages which
is the seventh most popular language in the world and
spoken by a population that now exceeds 250 million [16].
Bangla is the primary spoken language in Bangladesh and
the second most spoken language in India [4]. Several
researches were conducted in Bangla speech synthesis but
these are not enough to build a complete TTS system.
Sometimes a large lexicon is necessary to design a TTS
system which needs long processing time [6]. Bangla
language has 50 alphabets and the English language has
26 alphabets, which is almost half of Bangla alphabets.
Taking this into concern, we translated Bangla text to
English to reduce the processing time and to be able to
use the existing English phone set to generate Bangla
speech.

There is some text to speech synthesis engines
available nowadays. Among them, festival is an open-
source extremely flexible concatenative TTS engine
which uses diphones or other units to generate
synthesized speech [21,25]. It uses Bangla lexicon to
produce Bangla speech [1,6]. Festival is a large system
with slow compilation process and high runtime memory
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2 Text to Speech Synthesis for Bangla Language

requirement [2,22]. Flite is another speech synthesizer
which considers the size and performance on embedded
platforms that reduces its flexibility [7]. Considering the
performance issue and flexibility, another speech
synthesizer FreeTTS is developed based on the two
speech synthesizers. FreeTTS uses algorithms of Flite
and the architecture of Festival. It is found that FreeTTS
runs two to three times faster than Flite [7].

This paper presents a Bangla text-to-speech synthesis
system which is flexible, needs small processing time and
produces a good understandable speech. Besides, we
developed an intermediate XML based data
representation feature which will help users to create
speech based on their own dialect. It reduces to know the
technical details to synthesize speech. To the best of our
knowledge, ours is the first work on synthesizing Bangla
speech using English diphone set that reduces the
processing time for synthesization.

The rest of the paper is organized as follows: section Il
presents several existing works regarding text to speech
synthesis system. Section Il presents the proposed
approach of text-to-speech synthesis system. Section IV
discusses the experimental results. Finally, conclusions of
this work and suggestions for future work are
summarized in section V.

I1l. BACKGROUND STUDY

Developing a text-to-speech synthesis system is a
challenging task. There are many stages such as text
normalization, text-to-phonemes conversion, prosodic
emotional content detection, and speech synthesis are
needed to accomplish to develop a complete TTS system.

Plenty of research works have already been proposed
in Speech synthesis for different languages. Some early
researchers tried to build machines to emulate human
speech, long before the invention of electronic signal
processing. In 1779 speech synthesis has come under the
light when models of the human vocal tract were built
that could produce the five vowel sounds (in International
Phonetic Alphabet notation: [a], [e], [i], [0] and [u]) [8].

A pitch synchronous waveform processing technique
for text-to-speech synthesis using diphones was presented
in [19]. In this paper, several algorithms were reviewed in
a common framework to improve the voice quality of a
text-to-speech synthesis system. The framework was
developed based on acoustical units concatenation
technique [19,20]. A German text-to-speech synthesis
system, MARY was proposed by Schrdiler, Marc, and
Trouvain [17]. The systems main features are a modular
design and an XML-based internal data representation. It
allowed the user to access and modify the intermediate
processing steps without having a technical
understanding of the system. Though research in text to
speech synthesization for western languages has reached
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in a good position but for Bangla language that is very
few such as [1,10,11,14].

The work reported in F. Alam et al. developed a speech
synthesizer for Bangla language [1,6]. This system is
developed using diphone concatenation approach. It
needs a lexicon with its pronunciation to produce speech.
The lexicon contains ninety-three thousand entries [6].
The proposed system creates voice data for festival and
additionally extends festival using its embedded scheme
scripting interface to incorporate Bangla language
support. It translates Bangla unicode text to ASCII
according to Bangla phone set. However, there is no
description of how the transliteration process works.
Moreover, there is no description about letter-to-sound
(LTS) rules developed for words that are absent in the
lexicon.

Concatenative speech synthesis system based on Epoch
Synchronous Non OverLap Add (ESNOLA) technique
for Bangla text to speech synthesis is discussed in [10,11].
The ESNOLA algorithm is developed for concatenation,
regeneration as well as for pitch and duration
modification. Preprocessing module creates partnames
database from the pre-recorded natural speech signals,
text analysis module accepts input text and generates
phoneme string and stress marker and synthesizer module
generates speech through combining the slices of pre-
recorded speech.

PDF text to speech conversion process is discussed in
[9] where other tried to analysis sentiment from Bangla
text [3]. PDF represents different types of data as objects
such as text object, image object and multimedia object
[9]. The pdf to unicode text conversion process extracts
texts from pdf objects and unicode text to speech
conversion process produces speech.

Every language has standard and non-standard words.
To generate speech all the non-standard words should be
converted to their correct pronounceable form. There are
several ways to identify and normalize non-standard
words. Some researchers have identified several semiotic
classes like text normalization [12,13]. Regular
expressions were written in .jflex format to recognize
each semiotic class. And a set of rules were used for
tokenization and verbalization. Another approach used
decision tree and decision list for disambiguation [14].
Though some works have been done in this domain, but
still there are some problems which need to be
accomplished to get a good quality sound.

I1l. METHODOLOGY

To synthesize speech from text, we proposed a text-to-
speech synthesis system for Bangla language. The overall
architecture of the proposed system is given in Figure 1
where we have normalized, tokenized, romanized and
synthesized the input text.
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- Tokenization

" Normalization

Speech
Synthesis

Output Romanization

Speech

Fig.1. Architecture of Bangla text to speech synthesis system

IV. TEXT NORMALIZATION

A text document contains not only full words but also
various other language units such as numbers, dates,
symbols, and currency. While speech can be synthesized
from full words directly (subsection IlI), all the other
language units must be first consistently expanded into
full words before they get synthesized. The language unit
conversion process which takes place internally is called
text normalization. Table 1 contains the list of language
units along with their expanded format. In the following
subsections, the normalization process of some language
units is discussed.

A. Number normalization

Number is a mathematical notation to count, measure
or label. Bangla numerals system has ten digits: o, 3, 3,9,
8, ¢, Y, 4, b, » like Hindu—-Arabic numeral system [15].
There are hundred numerals started from zero (0) to
ninety-nine (99) (table 2). For numbers above 99 there
are five main systems for naming numbers in Bangla
(table 3).

If a text has only digits (o-5) or digits separated by a
comma (“,”), then it will be recognized as a number.
After identifying the language unit as a digit, the
following procedure converts a number to its
pronounceable form.

1. Firstly, Bangla number is converted to the English
number. This process works by replacing Bangla
digits to the corresponding English digits. And, the
relationship between Bangla and English digits is:
0->0, ->1, R->2, 9->3, 8->4, ¢->5, \Y->6, 4->7, br->8, »->9.

2. After converting a number from Bangla to English,
it is checked if the number is less than “>00”
(100). If the number is less than all number units,
then the number’s corresponding pronounceable
form is taken from Bangla numerals (table 2). But,
if the number is greater or equal to a number unit
(descending order), the number is divided by that
unit and the quotient and remainder is calculated.

3. The calculated quotient and remainder are checked
whether it is zero or not. If quotient or remainder
is not equal to zero, it is passed again to process 2.
And the units Bangla pronounceable form is added
to the pronounceable text.

Copyright © 2019 MECS

For example, “>00993” is a Bangla number and
converted to English number 100332. 100332 is greater
than number unit 100000. Therefore, 100332 is divided
by 100000 and the remainder is 332 and quotient is 1.
The quotient is not equal to zero and less than 100,
therefore, the pronounceable form now is “4%F & (one
hundred thousand) (quotient + units pronounceable form).
However, the remainder is greater than unit 100.
Therefore, the remainder is divided by 100 and again the
quotient 3 and remainder 32 is calculated. Now, both are
less than 100, therefore the pronounceable form of the
quotient is “fe« *rs” (3 hundred) and the remainder is
“gf@r  (thirty-two). Finally, “Soowwx” will be
pronounced to “4F 7% fO~*re Gy 7.

B. Date normalization

According to the national and official Calendar of
Bangladesh, the date format is “W%-W¥N-99]<” (dd-mm-
yyyy). A text is identified as a date unit, if it contains a
one to thirty-one, following a separator and a one- or two-
digit number denoting a month ranged from one to twelve
with the same separator and a two- or four-digit number
denoting a year. People also use some other types of date
formats like “Day number — month name — year” for
example “X G2 20%4” (2 July 2017). These types of
dates can be one- or two-digit number denoting a day
ranged from identified if the text contains a one- or two-
digit number, a separator, a text denoting the month and a
four-digit number denoting the year sequentially.

Table 1. Language units with their expanded format

Language unit | Non-standard format | Expanded format
Cardinal
number %Yo AFRG QFHO QA
Fractional ot 0% a1 it IS ==
number ' X B
Ordinal S T B
number P (SRS, METoR
03/0¢&/05Y or
Date J =/
2 (T 205 TR R R
LG MG OB *=T
azF =6 a=F o fon
+orboSEI00AEYR | s 55 @ wIlE 7S or
or
Phone number | 1\ or YTOIF B B
SVOHEVASHO o7 3 3 o w7 +ife
sif5 fo 3o @ =3
=
Range 0-5 T LR A
AN, Ao, QO
Roman L L IV, V : : -
numerals DR, 1R
Time YRVONE
ST Y
Unit and o5 0, S, i, A=Fe,
measurement v 70 AroTeRt

There are four date component separators which are
the followings.
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“/” — stroke (slash)

“.” — dots or full stops (periods)
“-” — hyphens or dashes

“” —spaces

ropNPE

After identifying the date, we have converted it to its
pronounceable format. We have separated the date unit as
day, month and year.

The day is expanded using the number normalization
algorithm. Bangla calendar has twelve months in a year
like English calendar system. If the month is a text like
“Ten®” (July), it remains as it is. If the month is a number,
we replaced the number by the corresponding month text.
For Bangla year there are two formats to pronounce a
year. If the year is less than one thousand or not
thousands such as 1YXX, 2YXX ... (here, X represents
any digit and Y represents a digit not equal zero), it is
pronounced by grouping.

Table 2. Bangla numerals

o LEC] o> AT

> Kieg o2 9

R 72 o9 (AC5]

© fo= 58 o

8 126} NG RISE]

e N5 Su 1T

Y =3 > RIScE)

q STo N4 SSTCRT

v G 5% S

By REl 20 f=y

>0 kGl =) A

8 PRICERES B! ATOIRE

¢ ECEEE) St B EEEE]

SV EEIRECE B BIRIDEEE
Table 3. Units for naming Bangla numbers

Number Power notation | English Bangla

notation numbering unit | numbering unit

Y00 10? One hundred -

Y000 10° One thousand | gz mrerr

Y00000 10° Hundred aF T

thousand
$0000000 10’ Ten million a= 1S

Table 4. Date normalization

Regular text Identified Normalized date
date
> GEIs 2000 WIRTY Twe= | o TS | @F g 18 ged
TG QAR B Rl | 2004 QG T
A oI @frs
ST I |
2/\9/2059 ST ATLEAATH 2/9/2059 78 TP "2 T
FAHLE Vel AR GH A =
=)
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The last two digits make a group and the rest digits
make another group and the word “c*”” (sho) is added to
the last group. For example, 1971 will be pronounced as
BT GFTS (Unissho ekattor). And, if the year is like
10XX or 20XX, it is converted using the number
conversion algorithm. For instance, 2012 will be
pronounced as “%2 RMGF K7 (two thousand twelve).

C. Currency normalization

The Bangladeshi taka (Bangla: “Gr=r) is the currency of
People’s Republic of Bangladesh and its sign is “%'. There
are two ways to represents currency or amount of money.
Firstly, the currency sign "% which comes before a
number like “%00'. Secondly, when the word “Grsr”
(taka) comes after a number like “>oo B (100 taka).
The currency unit needs to be normalized to the
corresponding pronounceable form for both of these
situations. The correct pronounceable form of “%bY00' or
“500 BRI is “ 4% *1S B,

To recognize currency from the text, we have created
two currency recognition formats like:

e “%-Space-N"or“E-N”
e “N - Space — “Br1”

Here, N refers to a number. The number may have a
comma (“,”) to separate special units (‘“*9, G, TF,
FIG).

We have used the same algorithm to normalize
currency which is used to normalize number. After
recognizing a text as a currency unit, we separated the
word “Brr” or the currency sign %' and get the number.
Then, the number normalization algorithm generates pra
onounceable form of that number.

Finally, the word “Trer s
pronounceable text.

added after the

D. Phone number normalization

A telephone number is a sequence of digits assigned to
a fixed-line telephone subscriber station connected to a
telephone line or to a wireless electronic telephony device
such as a radio telephone or a mobile telephone or to
other devices for data transmission via the public
switched telephone network (PSTN) or other private
networks. The subscriber phone number in Bangladesh is
a unique 11-digit long number. The country calling code
for Bangladesh is +880.

The typical format for a mobile phone number is:
“+880-1X-NNNN-NNNN” and typical format for a
telephone number is: “+880-96 X X-NNNNNN”.

For mobile and telephone number, +880 is the a
country code, X is operator code and N is subscriber
number.

When dialing a Bangladesh number from inside
Bangladesh, the format is:

e 0 - operator code (X) — subscriber number (N) or
e 96 — operator code (X) — subscriber number (N)

1.J. Information Engineering and Electronic Business, 2019, 2, 1-9
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If a text has +880 following 1 or 96 and an eight-digit
number, it will be recognized as a phone number. When
dialing inside Bangladesh, the country code is not
necessary. In that situation, if a text has 1 or 96 following
an eight-digit number, it will be identified as a phone
number.

Phone number is actually a sequence of digits. After
identifying a text as phone number, the digits of that
number are replaced with their corresponding
pronounceable form.

V. TOKENIZATION

Tokenization is the process of demarcating and
possibly classifying sections of a string of input
characters. In tokenization, a given character sequence is
chopped into pieces called tokens. A token is an instance
of a sequence of characters in some particular document
that is grouped together as a useful semantic unit for
processing.

Table 5. Bangla alphabets romanization

whitespaces to tokenize a sequence of characters into
individual tokens.

In this paper, the punctuation characters are used to
tokenize sentences and then the sentences are further
tokenized to words by a whitespace character.

VI. ROMANIZATION

Romanization is the representation of a script in Latin
script. Bangla is a segmental writing system and its
graphemes represent the phonemes. Bangla Script has 11
vowel graphemes and 39 consonant graphemes and more
than two hundred consonant conjunctions. We have
Romanized Bangla script according to Bangla grapheme
set. Table 5 shows Bangla graphemes sets for vowel,
consonant and consonant conjuncts with their
corresponding Romanized from and table 6 shows the
romanization process.

Table 6. Bangla word romanization process

Bangla word Bangla syllable Corresponding
English syllable
RILic S+THT+F arm+atr
vITs LR d+e+s
1T T+ f+e+T+T4w | Drarng+ivas
d+e+sh
T+ + T+
= F+g+f+w ro+h+i+m
FF Fori+T+fra | Krotk+i+l
&

Grapheme Bangla grapheme Romanized
category form
Vowel Vowel Vowel mark -
L) - (0]
1 T a
3 fo i
% B i
g o u
Consonant F K
(TSI 4 Kh
Rl 9
g gh
N ng
Consonant =5 kk
conjuncts .
5 nt
(CERCRER)) :
el dh
9 kkho
5% cch

Tokens are identified based on the specific rules of the
lexer. Some methods used to identify tokens include:
regular expressions, specific sequences of characters
termed a flag, specific separating characters called
delimiters and explicit definition by a dictionary. Special
characters, including punctuation characters, are
commonly used by lexers to identify tokens because of
their natural use in writing. Like English, Hindi and other
South Asian language, Bangla language also uses

Copyright © 2019 MECS

Based on the romanization process, each token is
romanized to Latin scripts. We have designed
romanization rules based on vowel and consonant
combinations. Some of the rules are described below:

1. The vowels are romanized directly according to its
corresponding romanized form (table 5).

2. If aconsonant is in the last position of a word, it is
replaced according to its romanized form (table 5).
For example, in the word “Ie1” (bokul), ‘" is a

consonant which is in the last position, so I’

replaces the letter “<1”.
3. If a consonant is not in the last position of a word
and if there is no vowel after it, ‘0’ is added along

For example, “z=fx” is

romanized as “rohim”. Here, ‘r’ is for “d” and ‘0’ is
added after it to make the pronunciation correct.
4. If the character “” is found in a word, the letter

before and after it is taken into consideration to
make a consonant conjunct and then the conjunct
is looked in the Bangla alphabets romanization
table (table 5). If the consonant conjunct found, its

with the consonant.

1.J. Information Engineering and Electronic Business, 2019, 2, 1-9
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corresponding romanized form replaces it. If it is
not found “” is escaped.

5. If the character “=¢” is found in the middle of a
word, the consonant after “=:8” is placed in its
position. For example, in the word “s¥” is

pronounced as “g¥¥” and its romanization form is
“Dukkho”.

VII. SPEECH SYNTHESIS

Synthesized speech is the ultimate production of a TTS
system. The text is converted to phonemes based on the
phonemes database. Phoneme is the fundamental unit of
sound in a language. Then the prosody analysis analyzes
the prosody of the phonemes, words, and sentences to
determine the appropriate prosody. The prosody and
phonemes information are used to produce audio
waveforms of the sentences.

In this paper, to synthesize speech, we have used
MBROLA voice [27]. It is a 16 kilohertz (kHz) male
voice. After romanization, the text is converted to an
interface named FreeTTSSpeakable. The source text that
need to be spoken is first converted to it. Then the
FreeTTSSpeakable is sent to voice interface which is the
central processing point of speech synthesis. It takes
FreeTTSSpeakable as input, converts the it into a series
of utterances using the MBROLA voice and generates
audio output.

VIIl. XML DATA REPRESENTATION

Along with speech synthesis system, we have
developed an xml-based data representation system
depending on the language units. Each language unit is
given a specific tag. After tokenization (subsection I1), all
the tokens are given their corresponding language units
tags such as date, time, word and currency. We have used
regular expression for the purpose of langauge unit
identification. This is an intermediate data representation
where users can modify the data representation without
knowing the technical details of the system and can
generate speech based on their own dialect from the xml.

Besides, users can parse data from the xml data tree
(Fig.2). For example, if a user wants to get all the date, by
parsing the xml s/he can get all the date.

Copyright © 2019 MECS

= Talk For Me e 4
File

XML Tagging Text

=BanglaTextNormalization= 2

=Word type="characters"=srs</Word>
=Date type="Date">

=Day=aa</Day=>

=Month=cz</Month=

<Year=Rosw</Year=
=/Date>
<Word type="characters">stfrs</Word=
<Word type="characters"=sst=r</Word>
<Time=>

<Hour=a</Hour=

=Minute=gc</Minute>
<ITime=>
=Word type="characters™=ffmne</Word=
<Word type="characters"==if=r</Word=
<Word type="characters"==i=i=</Word=
<Word type="characters"=3tsr</Word=
<Word type="characters">tag=</Word>
=<Word type="characters">=a</Word=
=<Word type="characters"=g=r=n</Word>
<Word type="characters"==i=if==</Word=
=Range=

=From=eo</From=

=To=8o=/To>
</Range=
=Word type="characters™=fifmis</Word=
=Word type="characters™=&isrz</Word=
=Word type="characters"=s=Word>
<Word type="characters"=tr=m=r</Word=
<Word type="characters"=sn=ts=</Word=
<Word type="characters"==mr=a/Word=
=Currency type="currency"=kaco</Currency= v

Fig.2. XML data presentation

IX. EXPERIMENTAL EVALUATION

To produce output speech, input text is taken from
different sources. The sources of input texts are daily
newspaper, poem and short stories. We considered the
most popular daily newspaper prothom-alo, the famous
poem of Bangla literature “&=1 3N =r” and Bangla short

story “Chuti” (“gf6") [27], written by the Nobel laureate

Rabindranath Tagore. In table 7, the input text along with
its corresponding romanized form is shown.

To get the result, we have selected two groups of
people. One is graduate students and the other group of
people is senior citizens. We let them to hear the
produced speech and write down the words they have
heard. Moreover, result shows that graduate students are
more attentive and understand more words than senior
citizens. The result shows that graduate students
understand clearly 68% of the produced speech where
senior citizens understand 60% of the produced speech
(Table 8). Senior citizens understand less of the produced
speech, because of their physiological aging and changes
in cognitive ability [26]. Moreover, result also varies
based on the sources where the best result is found for
poem and the least result is found for short stories. The
average accuracy for newspaper, poem and short stories
are 67.37, 71.87 and 64.52 for graduate students, and 59.6,
62.5 and 59.6 for senior citizens.

1.J. Information Engineering and Electronic Business, 2019, 2, 1-9
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Table 7. Input Bangla text with corresponding romanized text

Bangla text

Corresponding Romanized text

AW @ FAC-T | 7T J@A1 98 7B O™ FC-1C-T J T, B TSI
AR SHCE | GG IAL AT @ FIET-1 A8 VBT @F< FC-T0-T AR
[T | T AL SRS T AT | AR ST T2 @[
T WO A, OUN FA-IIqA-NT—A8 Sl 8 AT =TT | S SAF
T IS SRS FRL IR AR SALGIF AGB | SR
SRR ATSAGT ST TR AFO FC-C-1 Florey 1 01T GL- 10 TAST
AT WA TAT T B BAIE - AW QTN Fg BU-IAT TR |
RGBT T SR Sgerfel g1 FE-1 | e s
TR AR AR NAFET OLAl o FECT, AW OU-T FAWST | 6 T @3
@8 AW @ FIEAC-T AFF F T | ABL-18 TIF A AT | ©O18 @8
a8 B 7 SO Txer- T queif | Afke Jfrs Semre | Jfae
MR ST AN SATOOI S T AT AW-PIEC-T AR | BT
SHBIT AT SIS, Wi FRAT S [ YA [T |, FIEARIL 1T
FEARTCTTC AFECSY SR WAL APPSR M TFT F1g s |
O G | WA SRR I SRS FQ M- IR [ S 41 |
[ | SO *T-1F WA FRAT QAT FRIIRAS -0 ST 15
ST TEr=TL ST FIWT-FIETC-161 A& AT QFB1 ST L AN | AT
AT RN SRR AT OL-RF SO AWI-FIEC-T ST
2@l SI—FTGHT I Whot T 1| =T AMTRST #0160 BT TBIRL
AERL , MAMCE T TMF R SR TR -0 ST
HIHRT ATNETC G AT ST BT Wt AT AT HIEC-T ATRE AT
SR A ORI ACAAMQAT | S SEATUe-sefef | i=uer-
SOl T&T TIHRT 88 ST -1 FL AFHT |

sada o kalo. jodi boli ai duti alada kono rong noy ,
chomoke uthote paren onekei. biggan boloche sada
o0 kalo ai duti akok kono rong noy.,sada rong toiri
kore surjroshi. Surjer alo jokhon prijomer moddho
diye jay , tokhon lal sobuj nil ai tin rong dekha
jay.,ta onek agei prman korechen biggani sjar aijak
niuton. kono kagoj ba bord jore ghurote thakole
dekha jay sob rongoi udhao , sada akota kichu
chokhe poroche. bigganira bolen alor onuposthiti
holo kalo. abar iosolpider kache sob rong misiye
toiri hoy kalo , sada to kanovas. bola hoy ai sada o
kalo akok rong noy . dutoi onek ronger somonnoy.
tai ai duti ronger prvab hoyoto onek besi. bises bises
upolokkho , bises abeg ba onuvutir prkas kora jay
sada kalo diye. poschime nana onusthan , din
kingoba ayojone dresokod , kalarokod thakoleo
amader dese nirdistvabe se rokom kichu nei .,tobe
upolokkho , diner aboh bujhe amorao kintu posaker
rong thik Kkori.jatiy sok dibos kingoba akuse
februyarir kono ayojone gele sada kalor baire khub
akota amora jaina .,akuser prthom prhore ba vorer
prvatoferite sada kalo posak , khali pa kauke bole
dite hoy na.,je barite soker ghotona ghoteche ,
sekhaneo dekha jay sojon harano manusera soker
prathomik dhakka samole nijer poroner posakoti
bodole sada ba kalo peaosak pore samil hocchen
sesojatray., asole poribes poristhiti , abeg onuvuti
bole dicche oi somoye kon rong thakobe porone .

@ WA = O o, @ ATV off | @B LATTSL AT FAT 1T JT-To0f=T
01009 BT | @ 019 ©F AT F, SISl BT BT F, @F6I =Wl ST
O[T =TT SIS S[7131 AT |

oi dekha jay tal gach , oi amader ga , oi khanete bas
kore kana bogir cha . o bogi tui khas ki , panta vat
chas ki , akota jodi pas omoni dhore gapus gupus
khas .

AU TR FOF DIAILOIA T BB FARN @F6T o
SRR TRH | AR R AFE! SFIC  MEAFHS  AOTQE
IAOATS BB FOIRAR SO Bfel | AT 28, MBI A=
TEAfR orotss @ew ;WA VA =B , (O] Whew Nl orgrEa
RN ABAU A AR IS |, A FIe ORI A FOA AT
IO Aol @ PR W1 TBA , OB Sstaqul wat
AR @ SRS TS I T | I A1 FFag
TN TN RS FEC SFIS TR TAFAN FANOCRL AN
AR | WA O QBTSN TwiE IuenE Al g Afm &=
AT O |

balokodiger sordar fotik chokrbortir mathay chot
koriya akota nuton vabodoy hoilo . nodir dhare
akota prkando salokastho mastule rupantrit hoibar
prtikkhoay poriya chil . sthir hoilo, seta sokole
miliya goraiya loiya jaibe. je bektir kath , abosok
kale tahar je kotokhani bishoy birokti abong
osubidha bodh hoibe , tahai upolobdhi koriya
balokera a prstabe sompurn onumodon Koril .
komor badhiya

sokolei jokhon monojoger sohit karje prbritt hoibar
upokrm Kkoriteche amon somoye fotiker konistho
makhonolal gomvirovabe sei gurir upore giya bosil .
chelera tahar airup udar

oudasinj dekhiya kichu bimors hoiya gelo.
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Table 8. Result evaluation

Correctly written words from total words Percentage (%)
Testers category | Testers Newspaper Poem Literature )
- - - Newspaper Poem Literature
220 words 32 words 85 words
Student 1 147 23 53 66.8 71.8 62.3
Student 2 155 25 57 70.5 78.1 67.1
Graduate student  L_Student 3 141 21 51 64.1 65.6 60
Student 4 137 20 55 62.3 62.6 65.9
Student 5 154 24 55 70 75 64.7
Student 6 155 25 57 70.5 78.1 67.1
Citizen 1 127 22 48 57.7 68.8 56.5
Citizen 2 133 21 55 60.4 65.6 64.7
Citizen 3 122 19 45 55.5 59.3 52.9
Senior citizen Citizen 4 129 20 51 58.6 625 60.0
Citizen 5 127 23 50 57.7 71.9 58.8
Citizen 6 130 15 55 67.7 46.9 64.7
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