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Abstract 

Bangla language processing (BLP) in Bangladesh is still at the amateur level. 

Computerization of Bangla Language is a must to forward and shape our country as a 

digital Bangladesh. Success up to the demand of users and experts in this field will 

open the opportunity to exchange our knowledge among many languages. In this 

paper, we tried to present Bangla Language processing's overall situations in terms of 

technical and linguistic challenges. Also, we proposed some recommendations to 

overcome significant barriers while developing tools of BLP. We collected data from 

five groups, including technologist, linguist, researcher, developer, and user. We 

tested some available software developed Android version and windows platform and 

found many anomalies or bugs that need to be fixed right away. Though Bangla is a 

complex language, Chinese, Arabic, and Japanese, it is far better in Natural Language 

Processing. The significant and big problem is not developing a well representative 

corpus of the Bangla Language. Thus, researchers cannot go further in Artificial 

intelligence. Moreover, lack of collaboration is another major issue that is not to 

develop the BLP tools successfully or solve compatibility issues in different platforms 

including, android, windows, Linux, and IOS. We create a well-representative Bangla 

corpus including speech and written to make user-friendly BLP tools. It is excellent 

news that for the first time, our government budgeted around Tk 160 crore to develop 

16 different components of Bangla Language Processing tools. To step forward to a 

middle-income country, we must invest more in this sector. 
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CHAPTER 1 

INTRODUCTION 

1.1. Background 

Over 300 million people speak Bangla over the world (যঢফ, ২০১৪). Natural 

Language Processing (NLP) started in the 1950s when Alun Turing published an 

article named ''Computing Machinery and Intelligence''. Now, it is called the 'Turning 

test‖. All-natural Language Processing (NLP) is a subfield of both intelligence that is 

artificial and linguistics. There are two types of NLP. One is in the human brain, and 

the other is in the computer. NLP helps to computerized spoken form and written 

form of Human Language and give output like a human being.  That is why Bangla 

Language Processing (BLP) is a must for using this language effectively in 

computers, and IT platforms, for that matter. 

Nowadays, one can open a hidden file through software like voice recognition, and 

information in the English language can be retrieved in many other languages. 

Nonetheless, the English, Arabic, Chinese, Japanese, Korean, and other languages 

have been computerized up to a satisfactory level. In Bangladesh, we do not have a 

compatible keyboard Interface, and layout let alone made tools like a Machine 

Translator. The debate is going among experts & users' levels regarding the keyboard 

layout.  Bangla is one of the modern language levels, including complex script, 

secured the 5th ranking amongst the world languages (র, ঢতউব এ যফফ, থধ , 

২০০৩). It should be computerized according to users' demands. We have to use 

English as an international language, but we should not compare BLP software with 

English. For example, someone might say that the English language's typing speed is 

far better than Bangla language typing. But we should keep in mind that the English 

typeface is linear, whereas Bangla is involved, including almost 300 ligatures. 

However, if we focus on the applied side, some limitations and challenges still need to 

be minimized. As we live in the era of technology, everybody expects to do any task 

faster than before. We appreciate that one Bangladesh government funding project 

(2016-2021) is going on at Bangladesh Computer Council, where 16 components 

have been selected to develop tools. By conversion, a mammoth task is necessary to 

reach a satisfactory level. We did not find any paper on the overall situation on 
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Bangla Language Processing in Bangladesh, including the problems of not interested 

much in this sector, technical challenges, linguistic challenges, the mentality or 

concept among experts, developers, researchers, policy-makers, and last, but not the 

least user. We had some papers where some anomalies are present on particular tools. 

In this paper, we tried to present an overall Bangla Language Processing scenario in 

Bangladesh, including challenges with some propositions. 

The majority of the population lives in South Asia's eastern flank that surrounds the 

Bay of Bengal. They are geographically distributed as follows: over 95% of those 

living in Bangladesh, and from amongst the states that are Indian, 26% of those in 

Andaman and the Nicobar Islands, 28% of those in Assam, 67% of those in Tripura, 

and 85% of those in West Bengal. The user of the Bangla language is increasing day 

by day in many other countries. It is not necessarily as highly ranked in terms of the 

most read, the most wired, or the most archived, or the most used on the Internet, 

although it is the seventh most spoken language globally. The potential ICT benefit 

continues to elude many of the Bangla-speaking population who are not equipped 

with either English or the language of their diaspora despite significant progress in 

Information and Communication Technology (ICT) and the availability of a vast, 

enriched English knowledge database around the globe. This is complicated by the 

fact that Bangla is not without its peculiar nuances and issues that are structural. It has 

a relatively large alphabet that includes many compound letters, two acceptable forms 

with varying pronouns, verb conjugations, many regional dialects, and variant 

spellings for too many of its words.Additionally, at least two non-standard dialects of 

Bangla – Chittagonian, and Sylheti, respectively, with 47% and 30% lexical 

dissimilarity. Bangla Language Processing (BLP) is an evolving discipline that is 

aware of these language realities and seeks to create a robust digital platform for use 

by many of the Bangla-speaking population bypassed currently by the ICT revolution. 

The success of BLP is envisioned to have an effect that is good for many of the 

typical individuals and their socio-economic life (Karim et al., 2013).  

 

 

 

1.2. Concern Area: 

Reprography
Typewritten text
Dhaka University Institutional Repository



14 
 

Our main concerned area is Bangla Language Processing tools in Bangladesh. We had 

to analyze the expert body's opinion, ongoing and completed research projects, the 

users' expectation or demand to focus the BLP tools. We try to find out the challenges 

in developing BLP tools and present some propositions to overcome them. We 

elaborately discussed the following BLP tools: 

 Optical Character Recognition (OCR) 

 Bangla Spell Checker 

 Bangla Keyboard Interface and Layout 

 Bangla Speech to Text Converter 

 Bangla Text to Speech Converter 

 Machine Translation (MT) 

 Fonts 

 Bangla Corpus Development 

 Bijoy to Unicode, and vice-versa converter 

 IPA Transcription Software 

 Sentiment Analysis 

 

1.3. Statement of the Problem: 

Bangla is a wide-known language among other languages (almost 3,500 plus 

languages all over the world). Over 300 million people use the Bangla language 

worldwide, including Bangladesh and West Bengal of India. Day by day, the demand 

for learning the Bangla language is increasing. We are living in an era of technology. 

However, till now, we have no essential software like Bangla Spelling or Bangla 

Pronunciation Dictionary. We see the availability of the tools of other languages like 

English, Arabic, Chinese, etc.  We see that many kinds of research on BLP tools are 

being conducted in Bangladesh and West Bengal. Some researchers are working on 

BLP tools abroad as well. We do not know the overall situation of Bangla Language 

processing in Bangladesh as there is no gathered knowledge. What kind of works are 

being conducted in this area, and tools available in the apps market or Windows or 

Linux platforms? Collaboration is a significant factor, especially in Bangla language 

processing, as the field demands two experts‘ bodies, including programmer and 

linguist. Most of the young generation uses NLP tools like google translation. We 

need to know what they are thinking about the Bangla Language processing tools like 
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Bangla fonts, keyboard interface, TTS (Text to Speech), STT (Speech to Text) 

software, Bangla OCR, Bangla Spell-checker, and many more. 

 

1.4. Objectives of the Study: 

Our primary concern is analyzing the trend of BLP in Bangladesh and challenges, 

including linguistic and technological, for developing tools and end with some 

propositions to step forward BLP. By observing these, we found some 

recommendations to overcome the obstacles.  We focused on how much work has 

been done in Bangla language processing, what kind of software is available or under 

development, limitations of some software, finding the research gaps, reasons behind 

lack of collaborations among government, public, and private organizations, reasons 

behind lack of motivation to build a career in the field of BLP, what are the user's 

demand regarding Bangla software. Moreover, we also focused on the policymaker's 

planning and dedicated researcher in this particular field. 

 

1.5. Justification of the Study: 

This study presented the overall scenario of Bangla Language Processing in 

Bangladesh. It also revealed software tools already developed or under developed, the 

limitations of the developed tools, experts' opinions, challenges in developing tools, 

and solutions to these obstacles. The researcher quickly finds the overall research gap 

and the trend of Bangla Language Processing. We came to know the user's feedback. 

The researcher might interest in collaboration. More funding opportunities will 

develop if this study takes the policymaker's attention or universities' higher authority. 

Not only researchers but also students will be motivated in this field. The developer 

can update their tools according to users' feedback. 

 

1.6. Research Question: 

a) Main research Question: Our main research question is as follows: 

What developments have been made in the field of Bangla language processing tools 

in Bangladesh? 

This main query will motivate us to know the answer to the following supplementary 

questions: 
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b) Supplementary Questions: 

I. What is the recent development of BLP tools in Bangladesh? 

II. What are the limitations of developing the BLP tools in Bangladesh? 

III. What measures to be taken for the further development of BLP tools in 

Bangladesh? 

IV. What are the challenges in developing BLP tools? 

IV.I.    Are there any linguistic challenges? 

IV.II.  Are there any technical challenges? 

V. Which sectors are involving in developing BLP tools? 

V.I.     Which software companies are actively working on BLP? 

V.II.    Is there any collaboration in developing BPL tools? 

 

1.7. Methodology: 

There are three types of Research methodologies like quantitative, qualitative, and 

mixed methods. This study has been conducted through the qualitative approach.  The 

interview method, including the semi-structured question, has been applied for 

collecting data. Details of methodology have been presented in chapter 4. 

 

1.8. Organization of the Study: 

This paper is organized into a total of 8 chapters. The included chapters have been 

present in the following order: 
Chapter 1: Introduction 

Chapter 2: Theoretical Background 

Chapter 3: Theoretical Discussion 

Chapter 4: Methodology 

Chapter 5: Data Presentation 

Chapter 6: Result Analysis 

Chapter 7. Propositions: Measures to be taken to overcome the challenges of Bangla 

Language Processing. 

Chapter 8: Conclusion 
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CHAPTER 2 

THEORETICAL BACKGROUND 

 

In the 1980s, we see the first attempt was font development and Bangla's use in the 

Windows platform's computer. Especially software companies or personally dedicated 

persons like Shahid Munir Chowdhury, Saif-ud-Doha, Mustafa Jabbar (Honorable 

minister, Postal, Telecommunication, and ICT Ministry.), and others afterward. 

Bangla Language through ‗Shahid Lipi‘ was first inserted in 1986. It was a 

breakthrough. The introduction of ‗Bijoy‘ Bangla software made an excellent 

platform to write Bangla through the computer. The main problem at that period was 

the compatibility issue of the Bangla language in different media. Bangla was not 

usable as a general language on every system as there was no unique way to represent 

Bangla. In the late 1990s, Unicode shed new light on the issue, and the processing of 

Bangla computing began to take a new shape in the country. The open-source 

platform impacted Bangla Language Processing. Linux version in Bangla was 

introduced by J. Ahmed, a software developer, in 1988.Ankur, a software developer 

group, introduced Bangla Open Source Software like Linux, OpenOffice.org, Gaim, 

etc., in the late 1990s. Like Ekushey (ekushey.org), a voluntary organization worked 

on open-source Unicode fonts and Bangla input system. They determined how the 

Bangla fonts work under the existing keyboard interface. 

 

From the government side in 2014, the BCC (Bangladesh Computer Council) 

proposed mapping for a national Bangla keyboard and a collation sequence; CRBLP 

at BRAC University also started conducting research projects on Bangla language 

processing, the researchers of CRBLP worked on Bangla information retrieval (i.e., 

Bangla spell-checking, and a Bangla search engine, etc.), morphological analysis, 

developing a digital lexicon, and an online dictionary, optical character recognition, 

and speech processing. The Bangladesh Open Source Network (BdOSN: bdosn.org) 

was launched with local open source volunteers in 2005. They considered Bangla 

Language processing as one of its main issues. That is why open-source in Bangla got 

successful (Islam, 2009).  Recently, Apurba-DIU R&D Lab has launched the Bangla 

Character Annotated Project on the 10th of September, 2020, virtually in Daffodil 
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International University. The vendor software company is already working on a 

government project, which will end 2021 or extend, managed by Bangladesh 

Computer Council. Another software team, Rib, worked on this project. Besides, 

Therap, TigerIT, and other unknown groups are working on BLP in Bangladesh, but 

the main problem was the compatibility issue. Whether the Bangla can be seen in 

every platform like Windows XP, 2000, etc. Different operating systems like android, 

IOS, Windows, Linux do support fonts or not.   

 

2.1 Bangla Language Processing Tools: 

There are many Bangla Language Processing tools in Bangladesh as the android and 

windows or Linux platforms.  We focused on the mechanisms of Bangla Language 

processing: Optical Character Recognition (OCR), Bangla Spell Checker, Bangla 

Keyboard Interface, Fonts, Machine Translation (MT), Text to Speech Converter 

(T2S), Speech to Text Converter(S2T), Bangla Search Engine, Bangla Corpus 

Development, IPA Transcription, Sentiment Analysis and Bangla POS tagging.  

 

2.1.1. Bangladesh Computer Council: 

Bangladesh Computer Council is working on 16 components of Bangla 

LanguageProcessing tools under the government's language project. The duration of 

the project is June 2016-June to 2021. The components are: 

1. Development of complete Bangla Corpus following international standards 

2. Further development of Bangla OCR (Bongo OCR) developed by ICDT 

and integrating handwriting recognition system 

3. Development of Bangla speech to text & text to speech software 

4. Improvement of the National Keyboard (Bangla) 

5. Development of Bangla style guide 

6. Development of the Bangla for interoperability engine 

7. Development of Bangla CLDR (Unicode Common Locale Data 

Repository) resource, and submit to Unicode 

8. Development of Bangla Spell & Grammar checker 

9. Development of the Bangla Machine Translator 

10. Development of Screen Reader Software 

11. Development of software for disabled people 

Reprography
Typewritten text
Dhaka University Institutional Repository



19 
 

12. Development of sentiment analysis software in Bangla 

13. Developing a service platform combining language processing with 

building processing pipelines for value-adding tasks in the multilingual 

content processing 

14. Translation of most popular/used sites into an international language 

15. Standard Keyboard for Tribal Languages (Other languages of Bangladesh) 

16. Incorporating Bengali IPA fonts and software to world language linguistic 

list 

 

2.1.1.1. Optical Character Recognition (OCR): 

Once upon a time, OCR was available for the English language only. But many 

developers, including the Bangladesh computer council, tried and still trying to 

develop a user-friendly Bangla OCR. Now we will discuss some recent developments 

of Bangla OCR. 

 

2.1.1.1.1. Bangla Optical Character Recognition (Bangla OCR): 

Bangladesh Computer Council (BCC) developed an OCR named ‗Bongo-OCR‘ 

earlier, but it was only for an online platform. They are now developing a Bangla 

OCR called Bangla Optical Character & Handwriting Recognition System (Version: 

1.0). It supports both ASCII and Unicode. It will run in windows and Linux(Online 

and Offline). With the help of an optimized model, it will also run on an android 

phone. 

Main features of the OCR developing by BCC: 

 It will cover PDF/JPEG/PNG, and images 

 Scanned documents, including photos, tables, numbers, bullets, some 

Arabic characters, Bangla simple to complicated orthographic name, 

consonant cluster, conjuncts, andsymbols of various forms continuous text 

(e.g., rotation angle minimum 30 degrees) and necessary typological 

features. 

 It will detect paragraph, tables, photo caption, and the resolution will be 

150-600 dpi 

 It will support continuous and isolated handwriting written by the different 

scribe. 
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 The algorithm and Methods: Hence, the deep learning plus supervised 

machine learning (hybrid) method has been used. It will analyze both 

isolated and continuous characters: both a character and word-based 

detection will be enabled. 

 Fonts support the most popular 20 fonts, including letterpress and 

typewriter font. 

 This OCR will allow both online and offline texts. It supports dynamic 

hand-writing and touch-screen enabled. The off-line handwriting 

recognition module must work with scanned and captured handwriting 

recognition modules that need to be real-time and workable with live 

writing on touch-responsive digital screens by finger/stylus/digital pen or 

similar input tools. Cover all entities, including the following features with 

a gold standard dataset: 

 Primary characters and consonant modifier 

 The primary character and vowel modifier 

 Compound characters 

 Compound characters and consonant modifier 

 Compound character and vowel modifier Some corrections made in BCC‘s 

OCR: 

 A typical situation in the neural network method is being solved using 

context analysis, collocation, and occurrence frequency. 

 Another problem, the number of black pixels in each column is calculated 

to construct a column histogram. When no black pixel is found in the 

vertical scan,it is considered the space between two words. In this way, 

one can separate the words. , but the problem occurs when the ‗matraless‘ 

character is used in a word. The solution is that the system will handle this 

situation from context analysis and occurrence frequency. 

 

After Md. Sanzidul Islam et al., 2019, LSTM (Long short-term memory) Recurrent 

Neural Network (RNN) generates sequence to sequence Bangla sentence. , but their 

dataset size was not very large because of hardware limitations. They used 917 days 

daily newspaper named online ProthomAlo. Per-day word counted around 15,5000. 

Afterward, other words have been used as a dataset, successfully generating Bangla 
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sentences, but the dataset was still limited. A paper was named ‗an efficient way to 

segmentation Bangla characters in printed documents using curved scanning.‘This 

paper claimed that the curved scanning method used in the OCR software could solve 

a problem like: 

 Different shapes of characters 

 Connected characters 

 Modifiers in the top and bottom 

 The overlapped region between consecutive characters 

And they claim that the proposed strategy has achieved a 99.8% accuracy rate in line 

segmentation, 99.5% accuracy rate in word segmentation, and 99% accuracy rate in 

character recognitions 

 

 
Figure 1: Basic Steps of an OCR 

(Source:https://www.researchgate.net/publication/222109100_A_Complete_Workflo

w_for_Development_of_Bangla_OCR/figures?lo=1) 

 

2.2. Computer Keyboard Layout: 

QWERTY‘ Layout had moved from typewriter to computer keyboard in 1874. For the 

first time, Herman Hollerith developed keypunch devices. By the 1930s, keys have 

been included for typing texts and numbers. There are various types of Keyboard, 

including desktop or full-size, laptop-size, Flexible Keyboard, hand held, Thumb size, 

https://www.researchgate.net/publication/222109100_A_Complete_Workflow_for_Development_of_Bangla_OCR/figures?lo=1
https://www.researchgate.net/publication/222109100_A_Complete_Workflow_for_Development_of_Bangla_OCR/figures?lo=1
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multifunctional, etc. Three types of mechanical layouts are available- ISO, ANSI, and 

JIS made worldwide, the United States, and Japanese standards, respectively. Total 

keys are 105. By conversion, 104 keys are available in US Conventions. 

 

2.2.1. Bangla fonts, Keyboard Interfaceand Layouts Development: 

After Rifat Hassan Jihan, in the 21
st
 century, we need a keyboard driver for 

background processing, and the font is significant for displaying the character. Munir 

Chowdhury took the first attempt to create a Bangla layout for a typewriter‘s 

QWERTY keyboard. At that time, Bangla language was documented in the ASCII 

platform and machine dependable. 

 

There are two types of fonts available in Bangladesh- ASCII format and Unicode 

supported. For example,- popular ASCII format Bangla font is sutonnyMJ, and 

Vrinda. By conversion, Unicode supported fonts like Vrinda, ShiyamRupali, Nikosh, 

Kalpurush, Unibijoy, etc. At the change associated with century, aided by the arrival 

of modern-day Bangla Sriramapur Mission Press and its foundry (steel casting for 

movable types), took a task leading printing Bangla publications of different topics 

and disciplines. The Bengali department regarding the Fort William College (est. 

1800 to teach the English civilians in neighborhood languages) fortified that trend 

while the School Book Society augmented Bangla printing circulation. The character 

is a celebrated scholar of Bengali P, anditIswar Chandra Vidyasagar happened to be 

Bangla Language Planning's historical designer. While besides he authored several 

books, including grammar along with other topics in 1841 he became the pinnacle 

Pandit associated with the Bengali and Sanskrit division of the Fort William College 

not just he composed the essential Bangla mastering book `Borno Poricoy‘        . He 

introduced four letters being new connivance to Bangla orthography specifically: ড়, ঢ়, 

, ৎ.  His contribution, which is certainly biggest into Bangla publishing's growth, 

ended up being which he took all the troubles (even torments) to work at the foundry 

to design and create needed Bangla movable types. Thus, it came into being 

theVidyasagar that is popular‖ for hand composing in old-fashioned letterpress 

publishing Bangla publications, and so forth. This authorized of the composing that is 

self-disciplined Bangla printing. Since said above, type creating foundry needed to 
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deal with the number that is huge for movable kinds to cater to Bangla printing. In 

1984 ‗BangkimLipi was created by Goutam Shen and ShatiBandapaddhaya under 

Rahul Commerce in West Bengal. Jadavpur University in 1984 utilized this lipi by 

having a user interface showing on the screen. It had been successful but didn't make 

copies, which can be challenging. In 1986, Saif-Ud Doha Shahid created a lipi called 

‗Shahid lipi.‘ It was perhaps not supported in MS-word, however, in Mackintosh. 

Later on, it was found in a nationwide hit institute. In 1987, Mainul Hassan developed 

a lipi known as ‗MainulLipi.‘ Bangla newspaper was initially published in Mainul 

fonts. It was fundamentally an updated type of Bangkim script relating to first and 

level. This is undoubtedly the second of Keyboard. In 1988, Ananda Computer 

created ‗Ananda Lipi‘; afterward, Bijoy 2000 was developed by Mustafa Jabbar. It 

became the Bangla that is well-known Typing because of its better compatibility 

issue. However, one needed to put in this pc software for decoding the written text 

typed Bijoy that is using 2000. Bijoy 2000 keyboard introduced a design this is 

undoubtedly brand-new. Avro may be the first Unicode supported Keyboard 

manufactured by a genius student of Mymensingh university called medical Hassan 

Khan in 2003. It is undoubtedly no-cost. Open-source software, having graphical 

keyboard layout changer supporting Windows 2000, Vista, XP, Windows 7, Linux, 

and Ubuntu. Among the salient features of Avro that provided large popularities 

amongst lay/lame users had been its phonetic composting system with a standard 

Keyboard that is English. In place of ASCII, Avro adapted the Unicode that managed 

to make it a source computer software. This is undoubtedly open-source (Aktar, 

2014).  

 

There is an option to create a new keyboard layout in the Avro keyboard as well. 

Unicode, a universal character encoding standard, was used to overcome ASCII's 

problem over the internet. In 1987, it was introduced, and it used a unique symbol to 

represent any sound of any language. So, many developers developed a keyboard 

interface based on Unicode fonts. In the 19
th

 century, individuals, and developers, 

tried to build typewriters. ‗Sholes, and Glidden typewriter was the first commercially 

successful keyboard layout among many others. It was based on 

‗QWERTY.‘Afterward, according to IBM Electric typewriter, a computer keyboard 

layout has been developed. We see 104 or 105 keys in a standard keyboard layout. A 
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variety of keyboard layouts, including unique models, sizes, and functions, are 

available in the market. The layout means the pattern of keys in a keyboard. It was 

used in typewriters before used on the computer. Some designs were chosen to use in 

computers from those typewriters. Total 73 characters, including vowels, and digits, 

are used in a minimal Bangla keyboard layout. The primary characters used in 

Keyboard are as follows:  

Vowel letters: অ আ ই ঈ উ ঊ ঋ   এ ঐ 

Consonant letters:   ও ঔ কখ গ ঘ ঙ চ ছ জ ঝ ণ টঠ ড ঢ ণ তথ দ ধ ন  প ফ ব ভ ম 

য র       ৎ          

Signs, and digits:        শ  ষ  স             ; ১ ২ ৩ ৪ ৫ ৬ ৭ ৮ ৯ ০৳ 

Six Phalas also can be seen in recent keyboards like ‘প’,‘ফ’,‘ব’,‘’,‘ত’, and ‗ব’ Some 

uncommon symbols like- ঌ   ল  হ    ৡ       ৲ ৴ ৵ ৶ ৷ ৸ ৹ ৺– are also available in 

Keyboard Layout. As ‗QWERTY‘ layout is suitable so, all developers developed 

Bang keyboard layouts based on it. More characters in Bangla Characters are key 

mapped under regular layers, shift layers, AltGr layer, and Shift AltGr lasyer (Hassan, 

2020).  

 

Some significant features of the Bangla language are conjuncts. Almost 300 conjuncts 

are available in Bangla. Conjuncts may construct like: 

 +=  (2 letter conjunct) 

 + +=  ( 3 letter conjunct) 

 + +ফ-দব+প-দব=   (4 letter conjuncts) 

Some popular Bangla keyboard layouts are as follows: 

1. Shahid Lipi 2. Inscript Keyboard 3. Jatiyo keyboard 4. Probhat 5. Ekushey 

keyboard 6. Munier keyboard 7. Bijoy 8. Uni Gitanjali 9. Rupali keyboard 10. 

UniBijoy keyboard 11. Ridmik keyboard 12. Mayabi keyboard 13. Bangla 

word keyboard 14. Baishakhi keyboard 15. Avro keyboard 
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2.2.1.1. Manner of using Keyboard Layouts for Windows/Linux/, 

Android/IOS: 

As we know that there are three kinds of keyboard interfaces available. So, the layouts 

are being used differently. The interfaces are Bijoy Classic, which does not support 

Unicode, Avro keyboard based on Unicode, and phonetically types to some extent, 

Unicode supported Keyboard is UniBijoy. Ekattor, Bangla Ankur, Shaon Bengali, 

Ekushe, etc., keyboards are also based on Unicode. There are two styles for typing 

Bangla using keyboard layouts in a standard keyboard. For example,- If we want to 

write ‗ ব’ in oldest type keyboard, then we have to insert ‗  ’first then for ‗’ next  

‗ব’, and finally ‗ ’. Bijoy, Munier, Lekhoni, Gitanjali, Satyajit, etc., are such types of 

layouts. No keyboard is based phonetically entirely, yet some keyboards are known as 

phonetically typed Keyboard. Hence, ‗ ব’ Unicode layouts (sometimes called 

Bangla Phonetic Based Layouts)The dependent vowels are ordered after the 

consonants it modifies, for example, should be typed like- first type ‘’ then  ‗  ’ next  

‗ব‘ and finally ‗ ’. Such layouts are Unibijoy (modern style typing), Bangla Unicode, 

national, Munir Unicode, Unijoy, Baishakhi, etc. On the other hand, the English to 

Bangla transliteration scheme is used in transliteration-based layouts. Hence, It 

follows the English ‗QWERT‘ format, if we want to write ‗ ব’ we have to type first 

type ‗kh‘ ‘’ then‘ for ‗  ’ next ‗l‘ for ‗ব‘‘, and finally ‗a‘ for ‗ ’ ; That means we 

have to type ‗khela‘. Such types of layouts are Avro phonetic, Kickeys (Selim & 

Ismail, 2014).  

 

2.2.1.2. Keyboard Interface for Android Version: 

There are many Unicode supported keyboard layouts in the apps platform. For 

example, Ridmik, Mayabi, Bijoy Bayanno, Avro, Provat, Google Indic keyboard, G-

board. Some of them are based phonetically, and others are developed traditionally. 
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2.2.1.2.1. Some Popular Bangla Keyboard Layouts: 

In 1985, the Bangla language was first written on a Macintosh computer. We see that 

180 keys were mapped under four layers. Later, developers from two Bangla 

successfully wrote Bangla Language both in Mackintosh and Windows.There are 

many types of keyboard layouts available for the Bangla language. ―Most of the pc 

software firms design, develop Bengali Keyboard, and computer software this is 

undoubtedly associated commercial purpose. Some claim copyright throughout the 

specific layout and prohibit other individuals from distributing that layout, and pc 

software support is indeed associated. All the designs aren't medical or not designed 

following the personality, therefore typing the frequency. There is an inclination to 

keep unaspirated (     ), and aspirated (      ) phoneme under one secret, such ক /k/ 

within the layer that is normal খ /kh/ into the shift layer (Hassan, 2020) 

Some popular layouts have been presented below- 

 

 

 

Figure 2:Munir keyboard layout  

(source: https://i.ytimg.com/vi/k1squGjesUs/maxresdefault.jpg) 

 

https://i.ytimg.com/vi/k1squGjesUs/maxresdefault.jpg
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Figure 3: Shahid lipi keyboard layout (source: 

https://upload.wikimedia.org/wikipedia/commons/thumb/e/e7/KB-

Bengali-Shahidlipi.svg/500px-KB-Bengali-Shahidlipi.svg.png) 
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Figure 4: 1
st
 keyboard layout of national Keyboard (National Keyboard; 2006, p-

5) 

https://upload.wikimedia.org/wikipedia/commons/thumb/e/e7/KB-Bengali-Shahidlipi.svg/500px-KB-Bengali-Shahidlipi.svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/e/e7/KB-Bengali-Shahidlipi.svg/500px-KB-Bengali-Shahidlipi.svg.png
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Figure 5: Bijoy keyboard 

layout(source:https://www.wipo.int/export/sites/www/ipadvantage/imag

es/article_0101_2_845.jpg) 

 

Figure 6: Unibijoy keyboard layout  

(source:https://priozone.com/wp-content/uploads/2019/12/UniBijoy-

Layout.jpg) 

 

Figure 7: Avro Phonetic layout 

(source:https://bn.wikipedia.org/wiki/%E0%A6%9A%E0%A6%BF%E0%

A6%A4%E0%A7%8D%E0%A6%B0:Avro_Phonetic_Keyboard_Layout

.png) 

https://www.wipo.int/export/sites/www/ipadvantage/images/article_0101_2_845.jpg
https://www.wipo.int/export/sites/www/ipadvantage/images/article_0101_2_845.jpg
https://priozone.com/wp-content/uploads/2019/12/UniBijoy-Layout.jpg
https://priozone.com/wp-content/uploads/2019/12/UniBijoy-Layout.jpg
https://bn.wikipedia.org/wiki/%E0%A6%9A%E0%A6%BF%E0%A6%A4%E0%A7%8D%E0%A6%B0:Avro_Phonetic_Keyboard_Layout.png
https://bn.wikipedia.org/wiki/%E0%A6%9A%E0%A6%BF%E0%A6%A4%E0%A7%8D%E0%A6%B0:Avro_Phonetic_Keyboard_Layout.png
https://bn.wikipedia.org/wiki/%E0%A6%9A%E0%A6%BF%E0%A6%A4%E0%A7%8D%E0%A6%B0:Avro_Phonetic_Keyboard_Layout.png
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Figure 8: Avro Mouse click layout 

(source:https://sifatblog.blogspot.com/2012/10/a-full-unicode-

supported-bangla-typing.html) 

 

Figure 9:Probhat keyboard layout 

(Source:https://bn.m.wikipedia.org/wiki/%E0%A6%9A%E0%A6%BF%E

0%A6%A4%E0%A7%8D%E0%A6%B0:KB-Bengali-Probhat.svg) 

 

Figure 10: Ridmik keyboard layout for android 

(Source: https://apkpure.com/ridmik-keyboard/ridmik.keyboard) 

https://sifatblog.blogspot.com/2012/10/a-full-unicode-supported-bangla-typing.html
https://sifatblog.blogspot.com/2012/10/a-full-unicode-supported-bangla-typing.html
https://bn.m.wikipedia.org/wiki/%E0%A6%9A%E0%A6%BF%E0%A6%A4%E0%A7%8D%E0%A6%B0:KB-Bengali-Probhat.svg
https://bn.m.wikipedia.org/wiki/%E0%A6%9A%E0%A6%BF%E0%A6%A4%E0%A7%8D%E0%A6%B0:KB-Bengali-Probhat.svg
https://apkpure.com/ridmik-keyboard/ridmik.keyboard
Reprography
Typewritten text
Dhaka University Institutional Repository



30 
 

 

Figure 11: Mayabi keyboard layout for android 

(Source:https://image.winudf.com/v2/image1/Y29tLm1heWFiaXNvZn

QuaW5wdXRtZXRob2QubGF0aW5fc2NyZWVuXzRfMTU2Njk5

NzA5Nl8wNzE/screen-4.jpg?fakeurl=1&type=.jpg) 

 

2.3. Latest Unicode Chart Version 13.0 of Bangla Languages: 

There are 128 spaces (96 codes are assigned, and 32 code points are reserved) in the 

Bangla language's latest Unicode chart. These codes cover Bangla Scripts coverlike 

Assamese, Bangla, Bishnupriya, Daphla, Garo, Hallam, Khasi, Manipuri, Mizo, 

Munda, Naga, Riang, and Santali languages. 

The place of Bengali in Unicode is 0980 — O9FF. Except that the built-in language, 

this is undoubtedly complex. The alphabets and figures utilized in written kind reveal 

significant complexity. Some diacritics (shorthand sort of vowel indications whenever 

used in combination with consonants) are placed within the /eft associated with an 

associated consonant: some are found in the proper. Some others are identified below. 

And some other people have opportunities in both above, and left or appropriate, and 

above. A few of these vowel signs or diacritics have unique signals in Unicode. In 

contrast. Some diacritics have two components: one is put before the consonant and 

the various other rest. There exists a rule this is undoubtedly unique for every single 

among these indications. Nonetheless. These indications could be additionally 

represented by incorporating two other regulations and are formally allowed. For 

https://image.winudf.com/v2/image1/Y29tLm1heWFiaXNvZnQuaW5wdXRtZXRob2QubGF0aW5fc2NyZWVuXzRfMTU2Njk5NzA5Nl8wNzE/screen-4.jpg?fakeurl=1&type=.jpg
https://image.winudf.com/v2/image1/Y29tLm1heWFiaXNvZnQuaW5wdXRtZXRob2QubGF0aW5fc2NyZWVuXzRfMTU2Njk5NzA5Nl8wNzE/screen-4.jpg?fakeurl=1&type=.jpg
https://image.winudf.com/v2/image1/Y29tLm1heWFiaXNvZnQuaW5wdXRtZXRob2QubGF0aW5fc2NyZWVuXzRfMTU2Njk5NzA5Nl8wNzE/screen-4.jpg?fakeurl=1&type=.jpg
https://en.wikipedia.org/wiki/Assamese_language
https://en.wikipedia.org/wiki/Bishnupriya_Manipuri
https://en.wikipedia.org/wiki/Santali_language
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example, The sign ‘  ’ is also written combining   ’, ‘ ’, and‘. Some consonants also 

have two components: a person is the critical human anatomy, and the various other is 

just a unique sign ~Nukta‘. This is undoubtedly the main character, on the other hand, 

a dot placed directly under your body. Every one of them features an exceptional 

location in Unicode as being a character. Your body, this is undoubtedly the primary 

of these characters, gets the model of other personality. Which has places that can be 

unique Unicode; additionally, the ―Nukta‖ itself has a unique Unicode. Therefore, 

these figures may be represented often by their particular special rule or a mix of two 

Unicode‘s. For instance, ‗ড়‘ can be additionally compiled by combining ‗ড়‘, and ‗  ‘ 

without seen by the reader. Once More. Some character combinations are often 

represented with some special ligatures; the non-ligature types may also be 

acceptable. The form that is non-ligature easily be gotten by placing a zero-width non-

joiner (ZWNJ) character (Unicode 200C). The ligature type and type that is non-

ligature (for example, @, and *f) could be interchangeably utilized to portray the bit 0 

and 1 (Khairullah&Ratul, 2018). 

Recently, the use of a separate Nukta for ‘     ’ has not been accepted by the BCC 

(Bangladesh Computer Council), which is bargaining with the UnicodeConsortium 

for the atomic character code these. Bangladesh got membership in Unicode 

Consortium in 2014, but we still have many problems that need to be solved.  
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Figure 12: Official Bangla Unicode chart Version 13.0 

(Source: https://unicode.org/charts/PDF/U0980.pdf) 

 

2.4. Font Converter (ASCII to Unicode): 

We inputted Bangla Language in the computer through ASCII format, but all 

platforms were not supported. We have already overcome this problem with the help 

of the Unicode system. ―Most of the Bangla documents are stored in ASCII format. 

Nowadays, Unicode font is getting popular for supporting all devices and for web 

publication. Unicode font is the universally used coding system that provides a unique 

number of every character irrespective of the platform, program, and language(MA. 

Addison-Wesley, 2003).‖ On the other hand, we could not recognize the ASCII font if 

the system does not have a particular font. ASCII is a machine dependable encoding 

system. Some Unicode converters are- Avro converter developed by Omicron lab, 

Nikosh converter designed by Bangladesh Election Commission, CRBLP developed 

TTF to Unicode font converter, Intelligent Bengali Unicode Converter (IBUC) 
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designed by S. Sazzadur Rahman et al. Another one is Bangla Unicode, and ASCII 

Text converter that only supports Bijoy key mapping, Bijoy Ekushey converter is 

developed by Ananda computer, and some online converters are available. 

 

2.5. Text to Speech Converter: 

RajanShaha et al., 2019, proposed a Bangla Text to speech system using deepneural 

networks. Their database contains 40 hours of speech, including 12,500 utterances 

and a pronunciation dictionary containing 1,35,000 words for front-end text 

processing. Hence, a deep neural network extracts linguistic features and then 

converts them into acoustic features. K.M. Azharul Hassan et al., 2014, developed 

TTS tools based on text normalization and synthesis. Hence, text normalization and 

synthesis follow the Bangla pronunciation rule. ShammurAbsar Chowdhury et al., 

2011, proposed a unit-selection-based speech synthesizer system for TTS. They 

developed a new tool using ‗Katha‘ TTS developed earlier. The first step of building a 

parametric voice is collecting a large amount of speech data and the associated 

transcriptions. There is no useful quality public TTS data available for Bangla. 

Google has released their Bangla TTS data, but it contains only three hours of speech 

recorded with multiple speakers. A few more public datasets are available, all of 

which include merely a couple of hours of lecture. Those datasets were proposed for 

Unit-selection TTS and acoustical analysis of Bangla Speech (Rajon Shaha Raju et 

al., 2019). M. Masud Rashid et al., 2010, presented a framework based on text 

normalization and di-phone preparation. Abu Naser et al., 2009, developed the 

‗Shubachan‘ TTS system based on di-phone concatenation. Firoz Alam et al., 2007, 

created the ‗Katha‘ TTS system based on the Festival toolkit. 

 

2.6. Bangla Speech to Text Software: 

Speech Recognition is a very challenging task in the field of BLP. Some software is 

available in, android version, IOS version, windows version. ‗Speechtyping‘ is online 

software which only supports google chrome version 26 or upper. Hence, some 

sounds cannot be recognized, for example, ‗ড়‘, ‗ ‘, ‘জ, and ‘খ  ত’, ‘ঘওত ’ these 

words recognized, but spelling is not correct. The correct spelling of the terms 

described aboveis ‗হঘত্রোঙ্কদ‘, and ‗চকন্ম. In, android version,we did not get any 
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convenient tool. Most of the tools do not work or run correctly. ―The difficulty of this 

task is due to the acoustic similarity of many of the letters. Accurate recognition 

requires the system to perform fine phonetic distinctions. English, and Bangla, two 

languages belonging to Indo-European Family, have spectacular similarities and 

differences in their phonemic systems (SAYEM, 2014).‖ 

 

2.7. Bangla Search Engine: 

There are many popular search engines like Google, Bing, Yahoo, Baidu, but before 

2013, there was no Bangla search engine. For the first time, we got a Bangla search 

engine named ‗PIPILIKA‘ in 2013. It was a joint project by SUST and GP IT Ltd. 

Some features added in February 2018 of the ‗PIPILIKA‘: 

1. Four search options are available- Product search, Job search, Library search 

& Latest news 

2. One can search either in Bangla or English 

3. This search engine can automatically analyze and preserve Bangla Blog, 

Bangla Wikipedia, the Latest news of Bangla, and English and Government 

information. 

 

2.8. Bangla Pronunciation Software: 

Thus far, this field, ‗Bangla Academy‘, has come up with a publication of a 

"UccharonObhidhan"– ‗Pronunciation Dictionary‘ that lacks linguistically recognized 

IPA (International Phonetic Alphabets) inscriptions for practicing 

pronunciations. NIMCO had published a pronunciation dictionary couple of years 

back, but that was not acclaimed by the scholars/P, and its, and users. Their activities 

are inadequate for general/free use and designed only for the electronic media 

performers - thus not available for extensive everyday use. Modern Language Institute 

of Dhaka University has no such materials except a CD produced jointly with the 

Ananda Computer. But that is only an abridged recording tailored for foreign 

learners/travelers in Bangladesh. BCC (BangladeshComputer Council) has started a 

project related to Bangla language processing but, there has no program of working 

on Bangla pronunciation within its 16 components master plan. They just collected 

some situation-based speeches for annotation. On the other h, and in google translate, 
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there is an option for the pronunciation of Bangla words. But that is not being 

authenticated and validated by the scholars or linguists. Also, their data is protected 

and will not be opened for developing any tools. The Bangladesh Government has 

also undertaken an initiative to define the Bangla language's practical usages through 

education and training (National Curriculum 2012, and forthcoming Curriculum). A 

project named ‗Standard Pronunciation of Selective Bangla Words: Digitalization, 

and Preservation‘ is going on at North South University. In this project, almost 30,000 

plus words categorically will be preserved through an audio file. 

 

2.9. Bangla Word Clustering: 

Bangla word clustering is significant for POS tagging, and it helps develop tools like 

spell checker, grammar checker, text classification, etc.Sabbir Ismail et al., 2014 

developed Bangla word clustering based on the N-gram language model where 

2,51,89,733 individual words facilitate effective employment of unsupervised 

machine learning-based clustering. Also, it was based on their semantic and 

contextual similarity. 

 

2.10. Bangla POS Tagging Software: 

Parts of Speech tagging is very significant in Bangla Language processing. It will help 

develop tools like speech to text, vice-versa, Machine Translation, Call Assistance, 

etc. In Bangla Language, this tool is not developed according to expert expectations, 

as Bangla is complex. There are two methods of POS tagging, including statistical 

and deep neural networks. Several works have been done in two ways. The top job 

has been done in a rule-based manner. In 2018, Md. Nazim Uddin et al. proposed a 

hybrid method combining statistical with neural network approach for Bangla POS 

tagging. They used a lot of tagged data and a converter for converting words to their 

root. They claimed their accuracy is 91.2%. In 2015, M. N. Haque and M. H.  

Seddiqui. proposed a Bangla POS tagger based on stemmer and rule-based analysis. 

In 2012, K. Sarkar and V. Gayen proposed a statistical method where used trigram 

and second-order Hidden Markov Model (HMM) for Bangla Parts of Speech Tagging. 
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2.11. Bangla Sentiment Analysis Software: 

Sentiment analysis is very significant for machine translation. It is a challenging task 

to find out the exact emotion. In SUST, some researchers developed their dataset 

collected recorded full sentences of different contexts like angry mood, fund mood, 

everyday mood, loudly, and many more from other users. In BCC, a team developed a 

sentiment analysis software where the tool only recognizes ‘নব’ as positive, but if 

we put ‗অঠ নব ত‘ then the software also indicates positive. But the fact is the 

/meaning of the phrases is negative. 

 

Sentiment evaluation (SA) involves removing the level. This is undoubtedly 

emotional of observation, evaluation, or viewpoint on various social aspects such as 

items, solutions, or individuals. This has developed into research this is certainly well-

known in normal Language Processing (NLP) for enabling a machine to recognize 

just the right sentiments of texts. Recently, there have been works that can be 

numerous SA emphasizing English or other languages, but relatively fewer tasks are 

significant in Bangla. Many earlier deals with SA into the Bangla language have been 

completed integrating machine discovering algorithms. Still, an in-depth approach 

that is learn-ing is rarely found due to the scarcity of massive datasets. In this work, 

the researcher presentsBangla's performance by the deep is discovering, and device 

under, anding gets near making use of various term systems. This is undoubtedly 

embedding, then compare among all formulas using some analytical procedures to 

learn the overall performance methods that are best for Bangla binary sentiment from 

texts. Hence, the researchers also provide a pre-trained design that is fine-tuned Bn 

Sentiment to be used by the researchers and people who like to automate the detection 

of sentiment polarity on their review system. This module makes healthy the Bangla 

NLP neighborhood for additional analysis. The design has a reliability of 84.5%, 

which has been trained on a dataset that is sufficiently huge (Kowsar, 2020).  

 

2.12. Bangla Spell Checker: 

So far, we have no complete Bangla spell checker.  For example, in English, we have 

an inbuilt spell checker responsible for spelling correction, sentence structure 
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correction, analyzing context, suggesting edits, and many more options in Microsoft 

word. English language and other language‘s like, Arabic, Chinese, and Hindi have 

their spell checker, which works well. In Bangla language first attempt was taken by 

‗Proshika‘. They launched a spell checker named ‗NIRVOOL‘. But it is just primary 

level and slow. Sometimes, the computer gets hangs. A significant lacking is that 

there are no similar-sounding word suggestions. Many more researchers did their 

work on automatic spelling corrections of Bangla Language and showed their 

accuracy. We will discuss this in detail here. But the main problem is the corpus size. 

 

2.12.1. Error Types of Spell Checker: 

There are few error types which are described below in short- 

Two kinds of typing errors were classified by Kukich. The errors- Real-word error, 

and another other is the non-word error. (K Kukich, 1992). ‘আহফ তঢোফোদ্ও ঔোই’ in this 

sentence ‘ঔোই’ is a valid word, real-word error, but grammatically incorrect. On the 

other hand, the example of non-word error, might be as following: 

‘আহফ তঢোফোদ্ও ঘোএ’- in this sentence‘ঘোএ’is a non-word error because it is not a valid 

word. 

 

2.12.2. Non-word Error Types: 

‘োাংমোদ্তয’ the word may be shown error like; 

Insertion: ‘োাংমোমদ্তয ’here ‘ম’ is inserted 

Deletion: ‘াংমোদ্তয’ here ‘াো’ is deleted 

Substitution: ‘োাংদোদ্তয ’here ‘দ’ is substituted 

Transposition: ‘োাংমোতদ্য’ or ‘োাংমোদ্যত’ here ‘তা’, and ‘ত’ are not in the right 

position. 

These are typographical errors. Another error is a cognitive error. The mental 

mistake refers to that when a person lacks knowledge. 

 

2.12.3. Cognitive Error Types: 

Reprography
Typewritten text
Dhaka University Institutional Repository



38 
 

Spelling mistake: ‘োথীদ’ (হঞও- ‘স্বোথীদ’) or ‘আফী’ 

Incomplete sentence: ‘ঢুহফ আদ্ম...’ 

Lack of coherence: ‘দোফ োাংমোদ্তয ততদ্যভ আফোভ’ 

Invalid Sentence: ‘আওোয ফোহঝদ্ঢ অহিঢ’ 

Punctuation Marks error: ‘আওোয ুচ দীম হঢদনু্ধ’or ‘আওোয! ুচ! দীমহঢদনু্ধ’ 

Redundant part: ‘ওম হযক্ষোণথীৃন্দ’ (Double plural) 

‘এওহত্রঢ’(এওত্র+ইঢ) (হঞও-‘এওত্র’) here ‘ইঢ’ is redundant suffix. 

Lack of collocation: ‘কোহম তঙোোঁদ্ড়’ (হঞও- ‘কোহমদ্ত’) 

or ‘ুহিফঢী তঙদ্মহঝ এম’ 

The complexity of homophonous words (same pronunciation, but meaning, 

and spelling are different): ‘ধ্বহদ’ ‘থদী’ 

The complexity of homograph (same spelling, but different meaning): ‘ফোণো’ 

‘আফোভ ফোণো যণো ওভদ্ঙ’ (‘ ফোণো’-অঙ্গ অদ্ণথ) 

‘ঢোভ অাংদ্ও ফোণো পোম’ (‘ফোণো’ পোম-তক্ষঢো অদ্ণথ) 

Tense error: ‘কঢওোম, আহফ বো’ 

Subject-verb agreement error: ‘আহফ ওোচহঝ ওভ.’ 

Error in Proverbs: ‘আফড়ো ওোদ্ঞভ তঠোঁহও’ meaning ‘অধতোণথ’ 

‘আফ কোদ্ঙভ তঠোঁহও’ is not correct for ‘অধতোণথ’ 

Space among words: ‘অজ্ঞোদ’ (হঞও- ‘অজ্ঞোদ’) 

Write according to pronunciation: ‘আফো ঔফো ওদ্ভ তো’ (হঞও-‘ক্ষফো’) 

Almost similar ligature: ‘জ্ঞ’‘ঞ্জ’ 

Similarity between ligature and letter: ‘এ’ ‘ত্র’; ‘’ ‘ত্ত’ 

Sound change: ‘ক্ষফো’ (ঔফো),  but if we analyze the ‘ক্ষ ’then we get ‘ক্ষ= ক +র.’ 

Phoneme: Grapheme= 1:1 (Absent), but 1: many 

for examples: ‘দ’ ‘ড’ [n]; ‘য’ ‘র’ [ʃ]; ‘চ’ ‘ব’ [j]; ‘গ’ ‘াাং’ [η] 
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2.12.4. Spell Checker Developing by BCCand Others 

At present (202), the Bangladesh computer council is developing a spell checker, 

launched soon. Correct the non-word error: Used technique/Algorithm (Edit distance). 

Correct the Real word-error: Used technique/ Algorithm (N-gram models). Mittra et 

al., 2019, proposed a hybrid approach by combining edit distance algorithm, and 

probability-based n-gram language model has been used. They focused on both 

structural and syntactic similarities—Corpus was used in this research containing 0.5 

million words and 50,000 n-gram sentences to detect and correct errors.  N-gram 

models are calculated using the principle of linear interpolation model. A grouped-

based dictionary where each of the words equal length is grouped was used. That is 

why time and space complexity is minimized. They collected sources online. 97% 

accuracy is claimed. Md. Tarek Habib et al., 2018, proposed a context-sensitive 

approach where they had achieved a satisfactory and promising accuracy of 87.58%. 

This research's main features are musing edit distance, and stochastic, N-gram 

language model (Used six N-gram models, including forwarding bigram & trigram, 

backward bigram & trigram, and combined bigram & trigram). Under the proposed 

model researcher used both context-free and context-sensitive approaches. Edit 

distance is responsible for context-free assessment, and N-gram is accountable for 

context-sensitive approach. They used 3,734,596 words and 312,449 sentences as a 

test dataset. (Islam, M. I. K et al., 2018). After Tarek Habib et al., 2018, The 

following table represents some methods applied by a researcher with the type of 

error handled. 
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Developer/ 

Researcher 

Algorithm/ 

Method 

Used 

Size of 

the data 

Accuracy 

% 

Errors 

Handled 

MuhammadIfte 

Khairul Islam et al., 

2019 

Edit distance 
150,000 

words 
96.83% 

Non-word 

error 

Md. Tarek Habib et 

al., 2018 

Context-

sensitive 

technique based 

on N-gram, and 

edit distance 

3734,596 

words, 

and 

312,449 

sentences 

87.58% 
Non-word 

error 

Prianka M, 

andal, B M 

Mainul 

Hossain, 

2017 

Clustering 2450 99.8% 

phonetic, 

typograph

ical 

HossainKhan 

et al., 2014 

N-gram model 

Character-

based 

50,000cor

rect 

words , 

and 

50,000 

incorrect 

words 

96.17% 

 

Non-word 

error 

Md. Zahurul Islam 

et al., 2007 

Stemming 

algorithm and 

edit distance 

13,000 

words 

90.8% for 

correcting single 

error 

misspellings, and 

67% for correct 

multiple error 

misspellings 

complex 

orthograp

hic rules 

M. K. Munshi et al., 

2007 

 

Finite-state 

automation 
291 

92% for 

correcting single 

character 

substitutio

n errors, 

insertion 
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Table 1:Comparative study of Bangla Spell Checker Performance 

 

2.13. Machine Translation (MT): 

In the late 1950s, the researcher started work on Machine Translation with high hope 

and little realization of the difficulties. In the early 1960s, noticeable work was done. 

Still, it was perceived at the same time that without the necessary work on the text 

‗under, anding‘, it is not possible to present fully automatic high-quality translation. 

In the United States, very few projects on machine translation have been addressed in 

 

 

 

 

misspellings, and 

70% for 

correcting 

multiple 

character 

misspellings 

errors 

N. Uzzaman, and M. 

Khan, 2006 

2-edit distance 

and phonetic 

encoding 

1607 91.67% 

phonetic, 

typograph

ical, OCR 

generated 

Abdullah & 

Rahman, 2004 

 

 

Direct 

Dictionary 

lookup method, 

and Recursive 

Simulation 

algorithm 

NM NM 

typograph

ical 

errors, 

and 

cognitive 

phonetic 

errors 

N. Uzzaman, and M. 

Khan, 2004 

phonetic 

encoding 
*NM More than 80% 

phonetic, 

typograph

ical 

Bidyut Baran 

Chaudhuri, 2001) 

String matching 

algorithm 

25,000 

words 

high accuracy 

with 5% false 

positive 

detection 

phonetic 

error 
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computational linguistics. There are substantial projects in Europe and Japan (Slocum, 

1984, 1985; Tucker, 1984).  

In Bangladesh, the research on machine translation started in 1991. Earlier the 

statistical machine translation was used. Afterward, in the 21
st
 century, the deep 

neural network was created to explore. Nowadays, we moved from SMT (Statistical 

Machine Translation) to NMT (Neural Machine Translation) for getting better output. 

We see most of the machine translations are being applied to Bangla to English, and 

vice-versa. According to FirojAlom et al., 2019, they proposed an NMT approach 

where they used publicly available corpora, including Indic Languages Multilingual 

Parallel Corpus approach (ILMPC), Six Indian Parallel Corpora (SIPC), Penn-

Treebank Bangla-English parallel Corpora (PTB), SUPara Corpora, AmaderCat 

corpus. Professor Abdullah Al Mumin et al., 2014 developed a corpus consisting of 

27 million words for machine translation. Bangladesh Computer Council is working 

on machine translation. Language modeling is a very significant task to apply many 

tools successfully. Shuvendu Roy, 2019, proposed a method named the convolution 

architecture approach to model the Bangla language two datasets used- English and 

Bangla. 

 

2.14. Bangla Corpus: 

In the 21
st
 century, the Bangla language cannot be computerized up to the user‘s dem, 

and only for the lack of a Bangla corpus.  The available English Language corpus is 

British National Corpus (BNC), American National Corpus (ANC).Md. Abdullah Al 

Mumin et al., 2014, developed a SuMono Bangla Corpus consisting of 27 million 

words. This study ran in 2010. SuMono corpus sources are into six categories: natural 

science, social science, computer, IT, Literature, Mass Media, and blogs. Bangladesh 

Computer council are developing a written based corpus. Md. Farukuzzaman et al., 

2017, created a new Bangla corpus named BDNC01 with analysis. They spend nearly 

six years collecting around 12 million-word tokens, including literary canon. The 

sources were newspapers, includingProthomAlo, Daily Jugantor, Inqilab, Amar Desh, 

Daily Ittefaq, VhorerKagaj. The collection period was between 2004 to 2010. It is 

preserved in both ASCII and Unicode format. 
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Chapter 3 

Theoretical Discussion 

 

3.1.Language Processing: 

There are two types of language processing -language processing in the human brain 

and, on the other hand, language processing in a computer. Shortly, we discussed the 

processing of language in the human brain, but our primary focus is the processing of 

speech on the computer. 

 

3.1.1. Language Processing in the Human Brain: 

Language processing in the brain is very complicated. From 1861, Researchers started 

to figure out the parts involving language processing. At that time, Paul Broca, a 

French neurosurgeon, proved that the brain's left hemisphere is responsible for speech 

production and was the first to identify the language center situated in the posterior 

portion of the frontal lobe of the left hemisphere. Now it is known as Broca‘s area. 

About ten years later, Carl Wernicke, a German neurologist, discovered another part 

of the human brain situated in the posterior portion of the left temporal lobe. This 

portion helps to understand the language. Broca‘s area is Broadman area 44/45, and 

Wernicke‘s area is Broadman area 42/22 [figure 13] 
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Figure 13:Anatomical, and cytoarchitectonic details of the left hemisphere 

(source:https://journals.physiology.org/doi/full/10.1152/physrev.00006.20

11/) 

 

3.1.1.1. The Functions of Broca Area: 

Pierre Paul Broca names this area after an investigation, which reveals that a 

person lost the ability to speak for the reason of injury to the posterior inferior 

frontal gyrus of his brain. The main functions of Broca‘s area: 

i) Language production 

ii) Language comprehension to some extent (Devlin et al. 2003) 

iii) It deals with semantic tasks, including understanding the meaning of 

the word. 

iv) It focuses on phonological tasks, including knowing the sound of the 

word. 

v) Speech production 

vi) Facial expression 

vii) Body Language 

https://journals.physiology.org/doi/full/10.1152/physrev.00006.2011/
https://journals.physiology.org/doi/full/10.1152/physrev.00006.2011/
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3.1.1.2. The Function of Wernicke Area: 

Wernicke's location is known for the physician who first identified the region's tasks 

associated with the brain. Carl Wernicke, a 26-year-old physician-in-training in the 

early 1870s, saw several patients with the same language under and low. Their 

manufacturing had been disrupted as well. That they had difficulty finding words and 

produced many non-words (neologisms) and semantically associated term 

substitutions although they spoke fluently, their particular speech made small 

feelings(Saffran, 2002). After Alfredo Ardila et al., 2016, the main functions of the 

Wernicke area are- 

i. Language understanding 

ii. It recognizes phonemes and words (vocabulary). 

iii. A way for linking the sensory patterns of words to the distributed 

associations that encode their meaning (Mesulam, 2001). 

iv. It is included in language network as a third central hub that plays a critical 

role in language comprehension, particularly the understanding of words 

that denote concrete entities (Mesulam, 2013) 

 

3.1.2. Brodman Area: 

In the early 1900‘s German anatomist Korbinian Brodmann defined and numbered the 

Brodmann areas of the cerebral cortex. These areas initially were based on a 

cytoarchitectural organization of neurons in the cerebral cortex. Zone 4, known as the 

primary motor cortex, is responsible for executive motor movements, including finger 

movements. Area 5 is responsible for various functions, but language processing is 

one of the most crucial roles. By conversion, zone 6 is vital for language and memory 

functions, including speech motor programming, language processing, switching, 

speech perception, object naming, lip-reading, word retrieval, the lexical decision on 

words, and pseudowords, syntactical processing, etc.The essential functions of 

different areas are as follows: 
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Figure 14: Brodman area overview 

(Source: https://www.kenhub.com/en/library/anatomy/brodmann-areas) 

 

critical facts about Brodmann areas (Brodmann Areas: Anatomy and Functions | 

Kenhub, n.d.) 

 

Areas 1, 2, 3 Primary somatosensory cortex (postcentral gyrus) 

Area 4 Primary motor cortex (precentral gyrus) 

Area 5 Somatosensory association cortex 

Area 6 Premotor and supplementary motor cortex 

Area 9 
Dorsolateral/anterior prefrontal cortex (motor planning and 

organization) 

Area 10 The anterior prefrontal cortex (memory retrieval) 

Area 17 Primary visual cortex 

Area 22 Primary auditory cortex 

Area 37 Occipitotemporal (fusiform) gyrus 

Areas 22, 39, 

40 
Wernicke's area (language comprehension) 

 

https://www.kenhub.com/en/library/anatomy/brodmann-areas
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Our primary focus is Bangla Language processing in Bangladesh. Now we have to 

shift towards natural language processing 

3.1.3. Natural Language Processing in Computer: 

Simply, Natural Language Processing means how a computer communicates with a 

human being like a human. Nowadays, it is also known as the branch of artificial 

intelligence (AI). Natural Language Processing is a technology to aid computers in 

understand and the human‘s natural language.It works like a bridge between human 

beings and computers. The final purpose of NLP is to recognize, decode, understand, 

and give output in a way that can be valuable for us (Michael, 2018). 

 

Figure 15: Natural Language Processing 

steps(source:https://www.researchgate.net/figure/Natural-Language-Processing-

steps_fig1_311705165) 

 

3.2. Language Processing Tools: 

There are many Natural Language Processing software. For example, Optical 

Character Recognition, Machine translator, Speech to text software, Text to speech 

software, Spell, grammar checker, Font converter, IPA transcription, Sentiment 

analyzer, etc. POS tagging. Stemmer, Keyboard interface, fonts, etc. Some of the 

tools have been discussed below. 

 

3.2.1. Machine Translation (MT): 

By machine translation, one can translate a complete sentence from the source 

language (SL) to the target language (TL) as error-free. Nowadays, we see a vast 

improvement in its technology, including user data, information, and technology.  
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It can be considered a useful tool that can impact the global commercial market of 

cross-lingual information, interlingual communication, and information exchange. 

Moreover, it is now a cross-disciplinary sector directly impacting e-commerce, 

localization, and knowledge-based society (Winograd 1983). Representative Corpus is 

a must for a representative Machine Translation Tool. Conceptually, the device that is 

a corpus-based (CBMT) system is founded on a range of dilemmas developed from an 

empirical evaluation of BTC. The evaluation work requires both linguistic 

(morphological, semantic, and explanation. This is certainly practical of terms, 

expressions, phrases, sentences, etc.), extralinguistic analyses of data, and information 

present in a BTC. It uses different analytical ways to generate likelihood data from 

BTC to identify the nearest interpretation possible through the two languages 

(Altenberg and Ajmer, 2000). After Niladri Sekhar Dash, and L. Ramamoorthy, 2019, 

the primary issues relating to the development of a CBMT system are the followings: 

(a) Generation of bilingual translation corpus, 

(b) Alignment of bilingual translation corpus, 

(c) Linguistic analysis of bilingual translation corpus, 

(d) Extraction of translational equivalents, 

(e) Generation of the terminology data bank, 

(f) Building a bilingual dictionary, 

(g) Algorithm for lexical selection, 

(h) Dissolving lexical ambiguity, 

(i) Formation of grammatical mapping rules, 

(j) Formation of lexical mapping rules, 

(k) Selection of translational equivalents, 

(l) Addition of pragmatic information, 

(m) Addition of sentential information. 

 

3.2.2. Optical Character Recognition (OCR): 

Optical Character Recognition (OCR) is a tool by which one can do the following 

things:Digitized an image, type, print text, scanned documents, screenshots, 

handwritten documents, etc., for searching, editing, or sorting from a digital version. 

It works with Artificial Intelligence (AI), Pattern Recognition, and Computer Vision. 

OCR can recognize: 
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 An image 

 Typed documents 

 Printed texts 

 Scanned documents 

 Screenshots 

 Handwritten documents 

 A scene photo, including texts on signs, text on billboard-in a landscape 

photo 

 

3.2.2.1. Basic Steps of an OCR: 

The necessary steps of OCR are discussed shortly below: 

1. Scanning/ Image Acquisition/ Document Input/ Optical Scanning 

2. Location Segmentation 

3. Segmentation 

4. Preprocessing 

5. Feature Extraction or Pattern Recognition 

6. Training and Recognition/ Recognition using one or more classifiers 

7. Contextual Verification or post Processing 

 

3.2.3. Spell Checker: 

The spell checker checks misspelled words. For the English language, the research on 

Spell Checker started in 1961. Based on the Mainframe computer, around the 1970s 

spell checker was developed. Common used methods are-clustering, edit-distance, 

phonetic encoding, string matching algorithm, stemming algorithm, etc. There are 

several types of spell checkers. For Example,- 

1. Detect wrong words, and make suggestions 

2. Search correct spelling through a search engine from an inbuilt electronic 

dictionary 

3. Some spell checker is developed with an electronic dictionary, including 

grammatical definitions. 

 

3.2.3.1. Some Features of Spell Checker: 
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A spell checker should include: 

 A search engine 

 An electronic dictionary 

 Autocorrect/autosuggestions 

 Detect all kind of errors, including non-word error, cognitive error, and 

typos 

 

3.2.4. Fonts: 

A specific form, including the weight, size, and style, is known as a font. The 

characteristics of fonts include- 

 weight, 

 slope, 

 wide, 

 length, 

 metrics, 

 optical size, 

 sheriffs 

 Character variants. 

 

Some features of the fonts have been shown by the following figures 16, 17, 18, 19, 

and 20-

 

Figure16: Typeface nomenclature for the Bengali Script (Ross, 1999) 

(Source: Karim et al., 2013, p-4) 
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Figure 17: Foundry typeface no.6 used by Ananda Bazar Patrika Ltd before 1982 

(Ross,2013)  

(Source: Karim et al., 2013, p-6) 

 

 

 

Figure 18: Establishing the dimensions using the resonant glyph with superscript and 

subscript (Ross, 2013) [Source: Karim et al., 2013, p-9] 
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Figure 19: An example, of Bengali type forms in two weights that need to show 

affiliation, and differentiation (Ross, 2013) [Source: Karim et al., 2013, p-9] 

 

 

 

Figure
 
20: ‗Bangla digital type design‘ set in Linotype Bengali light, and bold (Ross, 

2013) 

(Source: Karim et al., 2013, p-11) 

 

3.2.4.1. Unicode: 

Unicode Consortium manages this Unicode system. This uniform encoding system 

started in 1987. In 1991 the first version was released. There are some UTF (Unicode 

Transformation Formats)-UTF-8, UTF-16, and UTF-32. ―Unicode is an ‗international 

multi-byte character encoding that covers virtually all of the world‘s languages,‘ and 

assists in the portability of documents (Adobe, 2008, p: 2).‖ All languages of the 

world have come to a unique encoding scheme. Almost 1,40,000 plus characters are 

included in version 13.0. Not only characters but also ‗emoji‘ has been included. All 

types of letters, characters, digits, punctuation marks, diacritic marks, technical 

symbols, trade symbols, and special characters have been included in this uniform 

encoding system.   
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3.2.4.2. ASCII: 

ASCII's elaboration is American Standard Code For Information Interchange, an 

encoding system having 128 characters, including numbers, letters through, and 

punctuation marks through the computer. Earlier it was based on seven digits, now it 

moved to 8 digits, and the total number of characters is 256. Before, it was based on 

teletypewriters, but it is later used in modern applications until now. In 1981, this 

code was introduced by the International Business Machines Corporation (IBM).  

 

3.2.5. Keyboard Interface and Keyboard Layout: 

The console is a little PC of sorts. It is equipped for sending, getting orders, buffering 

information, and keeping up with wanted settings. This application note will make 

just arrangement with the console sending information.  

 

Each key on a console is relegated to a sweeping code. This output code, a two-digit 

hexadecimal number for most tickets, is sent by the console whenever the key is 

squeezed. The code will be sent repeatedly on the off chance that the key is held down 

for more than its typematic defer. When the key is delivered, the console sends F0 in 

hex, and afterward, the sweep code of the key is provided. This works for all keys on 

the console. A fascinating note is about the "covers lock," "num lock," and 

"parchment lock" keys. These keys have a LED on most consoles that is flipped here 

and there as the key is squeezed. This LED is constrained by the gadget regulator, the 

console, and your PC much of the time. At the point when you press the "covers lock" 

key, for instance, the console tells your PC that the key has been squeezed, and the PC 

advises the console to turn on or off, by and large, the corresponding (Hassan, 2020) 

 

3.2.6. Speech to Text Converter: 

Speech annotation is obligatory for speech to text converter. Hence, we insert our 

voice throughthe microphone, and we get a digital waveform from the analog.The 

recognition system's primary function is to annotate the inserted waveform's 

necessary data to present the correct output. Training and recognition are the two 

phases of the system‘s operation. In the training phase, data for known classes are fed 

https://www.britannica.com/topic/International-Business-Machines-Corporation
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to the system. The system computes the pattern features for unknown input in the 

recognition phase and identifies the information with the reference pattern matching 

these features most closely (SAYEM, 2014). Then the annotated speech converts into 

text. 

 

3.2.7. Text to Speech Converter: 

Text to speech software is a process where text can be converted into sounds. It is a 

challenging task also. Sometimes, software got hang during the process. It is seen that 

some words can not be converted into speech in the android version. ―Text to speech 

(TTS) is software or hardwaresystem for speech synthesis application that is used to 

create a spoken sound versionof the text from computer document. The purpose of 

TTS is to enable the reading of computer document or information for the visually 

challenged persons, or may be used to augment the reading of a text message(W. 

Ainsworth, 1973, pp-288-290).‖ 

 

3.2.8. Corpus: 

A corpus is a collection of large amounts of text where we can find any grammatical 

components and structure of the features.―A corpus is a collection of language text 

pieces in electronic form, selected according to external criteria to represent, as far as 

possible, a language or language variety as a source of Data for linguistic data (John 

Sinclair, 2004).‖ There are two types of standard language corpora, including 

everyday speech and standard written corpus. 

 

3.2.8.1. Speech Corpus: 

It represents the large dataset of speeches from the various context of our daily life. 

For example,- discourse of classes, offices, markets, public transports, seminars, 

interviews, family, etc., with transliteration. There are two types of speech corpora, 

including Reading speech and spontaneous speech. Contexts above are considered as 

automatic speech. On the other h, and, Read speech like- 

 Readout Books 

 Broadcasts News 

 Audio Books 
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 list of words 

 list of numbers, and many more 

3.2.8.2. Written Corpus: 

According to Md. Farukuzzaman et al., 2017, any selection must be made on some 

criteria to collect a corpus. The first significant step in corpus building is 

determiningwhich text from the corpus will be selected. Common criteria include- 

 The text; whether the language originates in speech or writing, or perhaps 

nowadays in electronic mode. 

 For example, the text type is written, whether a book, a journal, a notice, or a 

letter. 

 The domain of the text, for example, whether academic or popular. 

 The language or languages or language varieties of the corpus. 

 The location of the text, for example, (the English of) the UK or Australia. 

 The date or period of the text. 
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Chapter 4 

Methodology 

4.1. Method: 

Our research title and subject demand the interview of Experts as well as users in this 

field. We have conducted this study through the qualitative method; an interview 

exercise and document analysis have been chosen. We used some semi-structured 

questions for the interview session. As the pandemic situation is ongoing, so all 

interviews have been done virtually.There are three types of methodology available 

for example, Qualitative, quantitative, and mixed-method. This study followed the 

qualitative method. We set some semi-structured questions for the interview and also 

questionnaires for data collection. 

 

4.2. Research Question: 

a) Main Research Question: 

What developments have been made in the field of Bangla Natural Language 

processing tools in Bangladesh? 

This main query will motivate us to know the answer to the following supplementary 

questions: 

 

b) Supplementary Questions 

I. What is the recent development of BLP tools in Bangladesh? 

II. What are the limitations of developing the BLP tools in Bangladesh? 

III. How many BLP tools are available now? 

IV. What are the challenges in developing BLP tools? 

V. Are there any linguistic challenges? 

VI. Are there any technical challenges? 

VII. Which sectors are involving in developing BLP tools? 

VIII. Which software companies are actively working on BLP? 

IX. Is there any collaboration in developing BPL tools? 

X. What measures to be taken for the further development of BLP tools in  

Bangladesh? 
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4.3. Justification of the Semi-structured Questions: 

The main research question deals with the overall state of Bangla Language 

Processing, including Machine Translation (MT), Optical Character Recognition 

(OCR), Bangla Spell Checker, Bangla Keyboard Interface & Layout, Fonts, Speech to 

Text Converter, Text to Speech Converter, IPA Transcription, Sentiment Analysis, 

Bangla Corpus, etc. in -Bangladesh. We came to know the present status of Bangla 

Language processing in Bangladesh by the first question. The second one answered 

what kind of bugs need to be solved and BLP tools' compatibility for different 

platforms. The background history of our research has been answered by third 

questions. The third question discussed the overall challenges while developing 

Bangla Language Processing Tools. The fourth question presented specific challenges 

in terms of linguistic and technical in developing BLP tools. The next two sub-

questions under the fifth questions informed the organization's activity or institution 

in this field. Our last question has discussed some recommendations. 

 

4.4. Data collection: 

Some free software running for both Android and Windows were taken, and paid 

software like Bijoy Bayyanno version: 2016, 2020 was used in windows 10, windows 

ten pro. The following conjuncts have been presented in different fonts, including 

SutonnyMJ, Kalpurush, Nikosh, AdorshaLipi, SolaimaniLipi, Akash Lipi, SagorLipi,  

UniBanglaOMJ. Only SutonnyMJ has been shown in three typefaces, including 

regular, italic, and bold, for understanding the aesthetic view or anomalies of 

displaying other fonts indeed. 
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K&Z: K + Z = ³ 

K«: K + i = µ 

K«y: K + i + D = µz 

K&l: K + l = ÿ 

·: K + m = · 

My: M + D = ¸ 

M&a: M + a = » 

•K: O + K = ¼ 

•M: O + M = ½ 

R&T: R + T = Á 

T&P: T + P = Â 

T&R: T + R = Ä 

U&U: U + U = Æ 

É: Y + V = É 

Ð: Y + W = Ð 

Z&Z: Z + Z = Ë 

Z&_: Z + _ = Ì 

Zœ: Z + b = Zœ 

Z§: Z + g = Z¥ 

Z«: Z + i = Î 

Z«y: Z + i + D = Îæ 

&̀a: ` + a = × 

ª̀y: ` + i& + D = ª̀æ 

ª̀~: ` + i& + E = ª̀ƒ 

Ú: b + V = Ú 

     Û: b + W = Û 

šÍy: b + Z + D = š‘ 

b&a: b + a = Ü 

b¥: b + g = b¥ 

b¥ y: b + g + D = b¥y 

b&m: b + m = Ý 

c&m: c + m = á 

e&a: e + a = ä 

eø y: e + j + D = eøy 

f«: f + i = å 

f«y: f + i + D = åæ 

f«~: f + i + E = åƒð 

gœ: g + b = ¤œ 

g&d: g + d = ç 

g¥: g + g = ¤§ 

iy: i + D = iæ 

i~: i + E = iƒ 

ì: j + W = ì 

ky: k + D = ï 

ð: k + P = ð 

kÖy: k + i + D = kÖæ 

kÖ~: k + i + E = kÖƒ 

lœ: l + Y = ò 

l¥: l + g = ®§ 

÷: m + U = ÷ 

¯Íy: m + Z + D = ‘̄ 

     m&_: m + _ = ’̄ 

ny: n + D = û 

n~: n + E = n~ 

n„: n + F = ü 

nè: n + Y = nè 

nœ: n + b = ý 

n§: n + g = þ 

o&: o + & = o& 

o–: o + D = o– 

     p y: p + D = py 
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Our selected, android apps were Bangla OCR, Text to Speech, and vice-versa, 

Keyboard interface. By conversion, Bijoy Bayanno 2016, Bijoy Bayanno 2020, Avro 

keyboard 5.5.0, Avro Spell-checker, Sentiment Analyzer were selected for the 

Windows platform. Online Bangla OCR, Spell-checker, Bijoy to Unicode converter, 

Unicode to Bijoy converter, Google translator, Speech to Text, Text to speech, IPA 

transcription were selected as well. Some letters, words, and sentences have been 

input for Text to Speech, Spell-checker, google translator, and IPA transcription. 

Some sounds, pronunciation of words, and sentences have been input for Speech text, 

Sentiment analysis. Some Bangla documents as images and pdf had been selected for 

scanning by Bangla OCR. The details of the text, utterance, and tools tested have been 

presented in detail in data presentation chapter five. 

 

4.5. Tools used for Typing the Fonts: 

Two keyboard drivers and some fonts are used for analyzing the typeface of the data 

described above. Bijoy Bayyanno 2020 and Avro 5.5.0.0 keyboard drivers were used. 

Both the Bijoy Classic and Bijoy Unicode were used. Fonts like SutonnyMJ, 

Kalpurush, Shonar Bangla, Nikosh, Adorsho Lipi, Solaimani Lipi, Akash Lipi, Sagor 

Lipi, UnibanglaOMJ have been used. 

 

4.6. Devices used for Software Testing: 

We used Redmi 9C (MIUI version-MIUI Global 12.0.1 stable; android version-

10QP1A. 190711.020)and OPPO A371 (Version-5.11, processor 

QualcommMSM8916Quadcore) for testing, android apps. On the other hand, Desktop 

(Windows 10) and Laptop (Window s 10 Pro; DESKTOP-35F3HM7; Processor-

AMD A4-9125 RADEON R3 COMPUTER CORE 2C+2G   2.3GHz, 64 bit) 

 

4.7. Interviewee Selection: 

We have collected data from five interviewee groups, including policymaker, 

language expert, technology expert, developer& user group. The number of 

policymakers was three to four, language experts were five, technology experts were 

four and researchers were four to five, and finally, users were four to five. 
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a) Language expert: 

1. Professor (Retd.) Daniul Haq, Bangla Department, Jahangirnagar university 

2. Professor Dr. Shakhawat Ansari, Department of Linguistics, University of Dhaka 

3. Professor Md. Sajjadul Islam, Bangla Department, Jahangirnagar university  

4. Associate Professor, Tarik Manzoor, Bangla Department, University of Dhaka 

5. Associate Professor. Mohammad Azam, Bangla Department, University of Dhaka 

6. Associate Professor Dr. Mamun Or Rashid, Jahangirnagar university 

 

b) Technological Expert: 

1. Prof. Dr. Md. Zafar Ikbal, CSE, SUST 

2. Prof. Dr. Abdullah Al Mumin, CSE, SUST 

3. Associate Professor Dr. Nabil Mohammad, CSE, NSU 

 

c) Researcher Group: 

1. Prof. Dr. Niladri Shekhor Dash, ISI, India 

2. Assistant Professor Mashrur Imtiaz, Department of Linguistics, DU 

3. Rifat Hasan Jihad, Mechanical Engineering, KHUET 

4. Arif Ahmed, Information Science, Leading University, Sylhet 

 

d) User Group: 

1. A.S.M Shakil Haider, Ph.D.candidate, Texas Tech University, USA 

2. Sabbir Mollah, CSE, North South University 

3. Sayada Jahan, M.Ed (Continuing), IER, University of Dhaka 

4. SanjidAlom, Arabic language, University of Rajshahi 

 

4.8. The summary of Our Interview: 

Professor Dr. DaniulHaq, JU, said, 

1) We need a compatible keyboard layout 

2) We have spaces in Unicode where we can insert our necessary ligatures. 

Recently, we found almost 300 ligatures in a workshop. By conversion, the 

current keyboard support nearly 250 ligatures. 

Professor Dr. Muhammad Zafar Ikbal, SUST, said, 

1) We are working much better in Bangla Language processing than before 
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2) Initially, six students are conducting their Ph.D. on Bangla language 

processing in SUST. 

Prof. Abdullah Al Mumin, SUST, said, 

1) Collaboration is a must for developing BLP software. 

2) Lack of motivation researcher seems less interested in this field rather than 

other areas. 

Associate Professor Dr. Tarik Manjoor, DU, said, 

1) Bijoy or Avro keyboard should develop an inbuilt speech to text converter like 

Google Board. 

2) We need a spell and grammar checker. 

Associate Professor Dr. Mamun Or Rashid, JU, said, 

1) We are developing some BLP tools like Bangla Spell Checker, Bangla OCR, 

Machine Translator, and some other software in the Bangladesh Computer 

Council funded by the government. 

2) If we want to increase acceptability, we have to survey on languages. 

Associate Professor Nabil Mohammad, NSU, said 

1) Lack of Funding opportunity is a great barrier in developing BLP software 

2) Though we have written corpus to some extent, we should develop a speech 

corpus as well. 

Assistant Professor Mashrur Imtiaz, DU, said, 

1) We need collaboration in developing BLP tools. 

2) We should build a national keyboard immediately. 

Lecturer, Linta Islam, Jagannath University said that- 

The major problem was there was no dataset for the Bangla Spell Checker. No 

literature reviews are available. Then, we had to start it from scratch. 

Rifat Hassan Jihad, Mechanical Engineering, KHUET, said, 

1) The main challenge I faced while developing a Bengali layout is to map the 

র ট (Aspirated) & অ  ট (Unaspirated) phoneme according to keystroke 

frequency. On most of the existing designs, these types of characters are 

mapped under one key. 

2) Again, all vowel letters have to be mapped under the Alt-Gr state to keep all 

keys in a uniform style. It is logical, but it is not possible to maintain the 

keystroke frequency efficiency in this style. All vowels can be generated with 
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the Hasanta key, but it is the Dead Key feature, which is not available in 

Linux-based OSs. 

3) Mapping Bengali ligatures in a layout is kind of problematic. As the current 

input method system (XKB) in Linux-based OSs does not support this kind of 

key-mapping. 

Arif Ahmed, Information science, Leading University, Sylhet, said, 

1.The 1st challenge is a good dataset/corpus. Since most of the researches is now 

being conducted in deep learning methods, a suitable dataset is essential. We didn't 

have any, so we had to prepare our own, which took a lot of time. 

2.  2nd challenge: computing resources. Again, deep learning algorithms need to be 

run on powerful machines. Luckily, our department provided us a GPU-based server 

for our experiments. 

3. Lack of previous researches: There are not much researches done in Bangla with 

state-of-the-art techniques. So, we couldn't take much from the literature 

review.Expert linguists: Although we didn't need in-depth linguistic knowledge for 

our tasks, I would appreciate some help from linguists at the earlier stage of my 

studies. 

A.S.M. Shakil Haider, the Ph.D. applicant at Texas Tech University, USA, said that 

1) It would be better if spelling suggestions are available in, android keyboard 

software. 

2) I used the ‗SHARCHAKRA‘ keyboard, an android app for Bangla Typing, but 

the problem is that there are no spelling suggestions. 

Sayada Jahan, M.Ed in Education (continuing), DU, said, 

1) In Avro, while typing automatically conjuncts formed, it is time-consuming to 

space the target word and press backspace. 

2) Bijoy Software should be open source for better acceptability. 

The interview has been attached in Appendix-I 

 

 

 

 



63 
 

 

CHAPTER 5 

DATA PRESENTATION 

 

5.1. Linguistic Features of Bangla Writing: 

In 1454,the printing machine was invented in Germany, and Gutenberg first printed 

Bible. After a century, around 1554, a printing machine was available in Goa, India. 

Then about 1778, it comes to Hugly, a border of Bangladesh at that time. A typewriter 

keyboard layout was first designed by Shahid Munir Chowdhury in 1969 under a 

project that started in 1965.Bangla Writing System is left to right. In Bangla, we have 

a total of 50 letters. 

 

ধ ব আফ নম 

Left to Right 

Figure 21: Bangla Writing system 

 

Regular faces of 11 vowel alphabets:  অ আ ই ঈ উ ঊ ঋ   এ ঐ 

Modified vowel sign:        শ  ষ  স               

Regular faces of 39 consonant Alphabets: 

  ও ঔ ক 

খ গ ঘ ঙ চ  

ছ জ ঝ ণ ট 

ঠ ড ঢ ণ ত 

থ দ ধ ন   

প ফ ব  

ভ ম য র  

       



64 
 

ৎ          

প-দব ( ¨)-  যছ 

ফ-দব   (  ª )   

ত-দব- খ /অথফ  

ধ-দব- আ ত 

-দব- যষ  

ব-দব- আ ঢ 

 

5.1.1. Complexities of Bangla Letter: 

Modified Consonants: Bangla is one of the most complicated scripts. that is why user-

friendly software needs quality research. Hence, some complexities have been 

presented-  

Single sound, but two or more letters- vowel letters, modified vowels & consonant 

letters 

Mixed letters:    /ই/ঈ   শ  ষ/উ/ঊ; ক   ; ঘ/প; ভ/ম; ভ/ম/য; ভ/য; য/ভ;  /ৎ;      ; 

 / , ঋ/ফ, ত/ট; আ/ ,  শ/ ষ/ঊ;  / /ই 

Mattra: Vowel Letter- অ আ ই ঈ উ ঊ  

Consonant Letter-  ঔ খ গ ঘ ঙ ছ জ ঝ ঠ ঢ তদ ধ ন  প ফ ব ম য র        

Half Mattra:  Vowel Letter- ঋ  

Consonant Letter-  ও ট ড ণ য থ ভ 

Mattraless: Vowel Letter-   এ ঐ 

Consonant Letter- ক চ ৎ          

 

5.1.2. Consonants and their Conjuncts of Bangla Language: 
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Recently, Language experts found almost 300 possible conjuncts of the Bangla 

language in a workshop conducted by the Bangladesh Computer Council. Most of 

them are presented in the table below- 

 

K µ‚ L Nªƒ P Q… 

Kz µ… Lª O Pz Q« 

K‚ K¬ Lªæ Oz P‚ R« 

K… K¬z Lªƒ O‚ P… ¾ 

° K¬‚ M O… ”P À 

°z K¬„ ¸ ¼ ”Pz Àz 

°‚ ¶ º ¼z ”P‚ À~ 

°… ¶z » ¼‚ ”P… À„ 

³« ¶‚ »y ¼„ ”Q Á 

± ÿ„ »~ •L ”Qz Áy 

±z · »„ ½ ”Q‚ Á~ 

±‚ ³ Mœ •N ”Q… Á„ 

±… ³z M¥ •g ”Qª R¡ 

Kè ³‚ MÖ ¼« ”T ¾¡ 

Kèz ³… MÖæ ¼«y ”Tz S 

Kè‚ ¶è MÖƒ ¼«~ ”T‚ Sz 

Kè… ¶èy M¦ ¼«„ ”T… S‚ 

K¡ ¶è~ N •Nª ”Q¡ S… 

´ ¶è„ Nœ •¶ Q T 

µ ² Nª •¶y Qz Tz 

µz U¡ Nªæ •¶~ Q‚ T‚ 

Â U¥ Y Ëz 

Âz Uª È Ë‚ 

Â~ Æª Èz Ë… 
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Â„ V È~ Ì 

Ã Vz È„ Zœ 

Ãz V‚ É Z¡ 

Ã‚ V… Éz Z¥ 

Ã… W É‚ Ë¡ 

Ä Wz É… Î 

Å W‚ Ð Îæ 

Åz W… Ðz _ 

Å~ Ç Ð‚ _¡ 

Å„ Çz Ð… ` 

U Ç‚ Yœ ˜M 

Uz Ç… Y¦ ˜N 

U~ Wª Ðª Ï 

U„ X Z × 

Æ Xz Zz ×z 

Æz X‚ Z‚ ×~ 

Æ~ X… Z… ×„ 

Æ„ Ã Ë ™¢ 

cø Ä ¤̂   

cœ Äz ¤¢ Î 

cÖ ä~ ¤§ j¦ 

cÖæ ä„ gª j¥ 

cÖƒ eŸ ¤úø Jø 

ধূ eªæ ¤£ î« 

dz eªƒ       

d‚ F    Ï 



67 
 

d… Å   kª 

d« Åæ    Kø 

d«z Åƒ    Ð 

d«‚ Fø           

d«„ G iæ Kœ 

d¬ Gœ iƒ k¦ 

d¬z ¤ø j k¥ 

d¬‚ ¤ú é kÖæ 

d¬„ Ç éz kªƒ 

ঝ Çz é‚    

  ç‚ é… eø 

Â  স  ê ã 

 

Table 2: Bangla Conjuncts(After, Mustafa, Jabbar) 
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5.2. Our Selective Android Apps: 

5.2.1. Subachan- Bangla Text to Speech: 

 It works only online. There are options like text can be inserted manuallyand .txt 

format document can be upload for text to speech conversion. Some features of these 

tools are as follows: 

Version: 1.0 

Updated on: 5 January 2019 

offered by: Technext Limited 

Developer Contact: technext.limited@gmail.com 

Letter insert: ক, চ, ম, ফ,  ,  , ৎ,   ,   ,   ,  ,  ,   

output: We found only (ফ)for this three letters- ফ,  ,   

‘ ’ is pronounced like ‘’ 

We did not find any pronunciation of ক, চৎ,   ,   ,   ,  ,   

Word insert: গ ভ,  ফ, , ওফ, ও , ও , ধর , ধর   , ধর ঢস , ঢস , যস  

Output (Pronunciation): ( গ  ), (  ঠ ), (অ  ), (ওফ), (ওফ), (ওফ), (ধ 

 ঘ), (অ ) (ধ  ঘঢসভ), (ঢসভ), (যসভ)   

Sentence input: ‘ধ ধ শ  আঢফ ঘঠফ থঠ’ 

Output: The sentences mentioned above pronounced with echo 

Some Reviews from comment sections: 

1) Cannot detect text from the image (Sarkar Kumar Mondal) 

2) Did not work. Just sound like GaGaGa... (Md. Delwar Hosen) 

 

5.2.2. Bangla Speech to Text Software: 

Software Name: Bangla Voice to Text 

Word Pronunciation:কোভ, কোড়, কোঢ়, োহভ, য 

We pronounced /ɡaro/, /ɡarʰo/, /ɡaɽʰo/, but we get output only /ɡaro/ 
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5.3. Software tools for Windows 10/10 Pro: 

There are many online tools for BLP. The following tools are used for windows 10/10 

Pro- 

 

5.3.1. Google Translation: 

In Google translate software, there is an option for pronunciation. Pronunciation or 

letter name is not available of Some Bangla Letters like-চ,   ,   ,   , and the faint 

sound of some conjuncts like ,  ,  ,  ,  , etc. 

There is similar pronunciation available like /ra/ for the different letter, including ফ,  , 

  

Bangla to English Translation: ‘ও / ও ’ or ‗ও শ / ও শ ’  has been translated ‗cows‘ in 

English 

 

5.3.2. Fonts/Typeface (Not Unicode Supported): 

We presented only SutonnyMJ 3 types, including Normal, Italic, and Bold typeface, 

to understand how the typeface looks. So, the rest of the fonts are presented only in 

regular typeface. All fonts are typed with 14 points size. 
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5.3.2.1. Normal Typeface of SutonnyMJ 

K&Z: K + Z = ³ 

K«: K + i = µ 

K«y: K + i + D = µz 

K&l: K + l = ÿ 

·: K + m = · 

My: M + D = ¸ 

M&a: M + a = » 

•K: O + K = ¼ 

•M: O + M = ½ 

R&T: R + T = Á 

T&P: T + P = Â 

T&R: T + R = Ä 

U&U: U + U = Æ 

É: Y + V = É 

Ð: Y + W = Ð 

Z&Z: Z + Z = Ë 

Z&_: Z + _ = Ì 

Zœ: Z + b = Zœ 

Z§: Z + g = Z¥ 

Z«: Z + i = Î 

 

šÍy: b + Z + D = š‘ 

b&a: b + a = Ü 

b¥: b + g = b¥ 

b¥ y: b + g + D = b¥y 

b&m: b + m = Ý 

c&m: c + m = á 

e&a: e + a = ä 

eø y: e + j + D = eøy 

f«: f + i = å 

f«y: f + i + D = åæ 

f«~: f + i + E = åƒð 

gœ: g + b = ¤œ 

g&d: g + d = ç 

g¥: g + g = ¤§ 

iy: i + D = iæ 

i~: i + E = iƒ 

ì: j + W = ì 

ky: k + D = ï 

ð: k + P = ð 

     kÖy: k + i + D = k 

ny: n + D = û 

n~: n + E = n~ 

n„: n + F = ü 

nè: n + Y = nè 

nœ: n + b = ý 

n§: n + g = þ 

o&: o + & = o& 

o–: o + D = o– 

     p y: p + D = py 

Z«y: Z + i + D = Îæ 

&̀a: ` + a = × 

ª̀y: ` + i& + D = ª̀æ 

ª̀~: ` + i& + E = ª̀ƒ 

Ú: b + V = Ú 

     Û: b + W = Û 

kÖ~: k + i + E = kÖƒ 

lœ: l + Y = ò 

l¥: l + g = ®§ 

÷: m + U = ÷ 

¯Íy: m + Z + D = ‘̄ 

    m&_: m + _ = ’̄ 

 

5.3.2.2. Italic Typeface of SutonnyMJ: 

ny: n + D = û 

n~: n + E = n~ 

n„: n + F = ü 

K&Z: K + Z = ³ 

K«: K + i = µ 

K«y: K + i + D = µz 

ª̀y: ` + i& + D = ª̀æ 

ª̀~: ` + i& + E = ª̀ƒ 

Ú: b + V = Ú 
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nè: n + Y = nè 

nœ: n + b = ý 

n§: n + g = þ 

o&: o + & = o& 

o–: o + D = o– 

p y: p + D = py 

÷: m + U = ÷ 

¯Íy: m + Z + D = ‘̄ 

m&_: m + _ = ’̄ 

o–: o + D = o– 

p y: p + D = py 

c&m: c + m = á 

e&a: e + a = ä 

eø y: e + j + D = eøy 

f«: f + i = å 

f«y: f + i + D = åæ 

f«~: f + i + E = åƒð 

gœ: g + b = ¤œ 

g&d: g + d = ç 

g¥: g + g = ¤§ 

iy: i + D = iæ 

i~: i + E = iƒ 

ì: j + W = ì 

ky: k + D = ï 

ð: k + P = ð 

kÖy: k + i + D = kÖæ 

kÖ~: k + i + E = kÖƒ 

lœ: l + Y = ò 

l¥: l + g = ®§ 

K&l: K + l = ÿ 

·: K + m = · 

My: M + D = ¸ 

M&a: M + a = » 

•K: O + K = ¼ 

•M: O + M = ½ 

R&T: R + T = Á 

T&P: T + P = Â 

T&R: T + R = Ä 

U&U: U + U = Æ 

É: Y + V = É 

Ð: Y + W = Ð 

Z&Z: Z + Z = Ë 

Z&_: Z + _ = Ì 

Zœ: Z + b = Zœ 

Z§: Z + g = Z¥ 

Z«: Z + i = Î 

Z«y: Z + i + D = Îæ 

&̀a: ` + a = × 

ª̀y: ` + i& + D = ª̀æ 

ª̀~: ` + i& + E = ª̀ƒ 

Ú: b + V = Ú 

ny: n + D = û 

n~: n + E = n~ 

n„: n + F = ü 

nè: n + Y = nè 

nœ: n + b = ý 

n§: n + g = þ 

o&: o + & = o& 

     Û: b + W = Û 

šÍy: b + Z + D = š‘ 

b&a: b + a = Ü 

b¥: b + g = b¥ 

b¥ y: b + g + D = b¥y 

b&m: b + m = Ý 

c&m: c + m = á 

e&a: e + a = ä 

eø y: e + j + D = eøy 

f«: f + i = å 

f«y: f + i + D = åæ 

f«~: f + i + E = åƒð 

gœ: g + b = ¤œ 

g&d: g + d = ç 

g¥: g + g = ¤§ 

iy: i + D = iæ 

i~: i + E = iƒ 

ì: j + W = ì 

ky: k + D = ï 

ð: k + P = ð 

kÖy: k + i + D = kÖæ 

kÖ~: k + i + E = kÖƒ 

lœ: l + Y = ò 

l¥: l + g = ®§ 

b&m: b + m = Ý 

÷: m + U = ÷ 

¯Íy: m + Z + D = ‘̄ 

m&_: m + _ = ’̄ 



72 
 

5.3.2.3. Bold Typeface of SutonnyMJ: 

K&Z: K + Z = ³ 

K«: K + i = µ 

K«y: K + i + D = µz 

K&l: K + l = ÿ 

·: K + m = · 

My: M + D = ¸ 

M&a: M + a = » 

•K: O + K = ¼ 

•M: O + M = ½ 

R&T: R + T = Á 

T&P: T + P = Â 

T&R: T + R = Ä 

U&U: U + U = Æ 

É: Y + V = É 

Ð: Y + W = Ð 

Z&Z: Z + Z = Ë 

Z&_: Z + _ = Ì 

Zœ: Z + b = Zœ 

iy: i + D = iæ 

i~: i + E = iƒ 

ì: j + W = ì 

ky: k + D = ï 

Z§: Z + g = Z¥ 

Z«: Z + i = Î 

Z«y: Z + i + D = Îæ 

&̀a: ` + a = × 

ª̀y: ` + i& + D = ª̀æ 

ª̀~: ` + i& + E = ª̀ƒ 

Ú: b + V = Ú 

    Û: b + W = Û 

šÍy: b + Z + D = š‘ 

b&a: b + a = Ü 

b¥: b + g = b¥ 

b¥ y: b + g + D = b¥y 

b&m: b + m = Ý 

c&m: c + m = á 

e&a: e + a = ä 

eø y: e + j + D = eøy 

f«: f + i = å 

f«y: f + i + D = åæ 

f«~: f + i + E = 

åƒð 

gœ: g + b = ¤œ 

g&d: g + d = ç 

g¥: g + g = ¤§ 

 

ð: k + P = ð 

kÖy: k + i + D = kÖæ 

kÖ~: k + i + E = kÖƒ 

lœ: l + Y = ò 

l¥: l + g = ®§ 

÷: m + U = ÷ 

¯Íy: m + Z + D = ‘̄ 

m&_: m + _ = ’̄ 

ny: n + D = û 

n~: n + E = n~ 

n„: n + F = ü 

nè: n + Y = nè 

nœ: n + b = ý 

n§: n + g = þ 

o&: o + & = o& 

o–: o + D = o– 

 p y: p + D = py 

 

5.3.3.Typeface of different fonts (Unicode Supported): 

There are many Unicode fonts available, but frequently used fonts are selected. Some 

conjuncts have been shown in different Unicode fonts below. 
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5.3.3.1. Normal Typeface of Kalpurush: 

 :  + ফ =   

 শ :  + ফ + উ =  শ  

 :  + ম =   

 :  + য =   

 : ও + উ =   

 : ও + ণ =   

 : ক +  =   

 ও: ক + ও =   

 : ঘ + চ =   

 : চ + খ =   

 : চ + ঘ =   

 : ছ + ছ =   

 : ট + জ =   

 : ট + ঝ =  

 : ঠ + ঠ =   

 : ঠ + ড =   

 : ঠ + ত =   

 : ঠ + ফ =   

 : ঠ + ফ + উ =   

 : ঢ + ণ =   

 : ঢ +  + উ =   

 : ঢ +  + ঊ =   

 : ত + জ =   

 : ত + ঝ =   

 : ত + ঠ + উ =   

 : ত + ণ =   

 : ত +  =   

 শ: ত +  + উ =  শ 

 : ত + য =   

 : থ + য =   

 : ধ + ণ =   

   শ: ধ + ব + উ =  শ 

      : ন + ফ =   

 : ন + ফ + উ =   

 : ন + ফ + ঊ =   

 :  + ত =   

 :  + দ =   

 :  +  =   

 : ফ + উ =   

 : ফ + ঊ =   

 : ব + ঝ =   

 : ভ + উ =   

 : ভ + খ =   

 : ভ + ফ + উ =   

 : ভ + ফ + ঊ =   

 : ম + ট =   

 : ম +  =   

    : য + ছ =   
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5.3.3.2. Normal Typeface of SolaimaniLipi: 

 :  স + ত + উ = 

  

 :  স + থ =   

 :  হ + উ =   

হ :  হ + ঊ = হ  

 :  হ  + ঋ =   

 :  হ  + ণ =   

হন :  হ  + ন =   

হভ : হ  + ভ =   

 :  ড়      =   

ড়–:  ড় + উ = ড়  

     ঢ়   :  ঢ় + উ 

= ঢ় 

 ঠ:  ন + ঠ  =  ঠ 

 ড:  ন + ড =  ড 

 :  ন + ত + উ 

=   

 :  ন + ধ =   

 :  ন + ভ =   

    :  ন + ভ + 

উ =    

 :  ন + স =   

 :  ক + ত =    

 :  ক + র =   

  :  ক + র + উ 

=    

 :  ক + ষ =   

 :  ক + স =   

 :  গ + উ =   

 :  গ + ধ =   

 ক:  ঙ + ক = 

  

 গ:  ঙ + গ = 

  

 :  জ + ঞ =   

     :  ঞ + চ  = 

  

 :  ব + র + ঊ 

=   

 :  ভ + ন =   

 :  ভ + প = 

  

ভভ:  ভ + ভ =   

 :  র + উ =   

 :  ঞ + জ =   

 :  ট  + ট  =   

 :  ণ + ঠ  =   

ণড - :  ণ + ড = 

  

 :  ত + ত =   

 :  ত + থ =   

তন:  ত + ন =   

তভ:  ত + ভ =   

 :  ত + র =   

     :  ত + র + 

উ =   

 :  দ + ধ =   

     :  দ +  + উ 

=   

     :  দ +  + ঊ 

=   

 :  স + ট  =   

 :  স + ত + উ 

=   

 :  স + থ =   

 :  হ + উ =   
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 :   + স =   

 :  ফ + ধ =   

    :  ফ + ল + 
উ =    

 :  ব + র =   
     :  ব + র + 
উ =   

 :  র + ঊ =   

 :  ল + ড =   

 :  শ + উ =   

 :  শ + চ  =   

 :  শ + র + উ 
=   

 :  শ + র + ঊ 
=   

ষণ :  ষ + ণ =   
 :  ষ + ভ =   

 

হ :  হ + ঊ = হ  

 :  হ  + ঋ =   

 :  হ  + ণ =   
 :  হ  + ন =   
 :  হ  + ভ =   
 :  ড়      =   
ড়–:  ড় + উ = ড়  

     ঢ়   :  ঢ় + উ 
= ঢ়  

5.3.3.3. Normal Typeface of AdorshoLipi: 

 :  ক + ত =   

 :  ক + র =   

  :  ক + র + উ 

=    

 :  ক + ষ =   

 :  ক + স =   

 :  গ + উ =   

 :  গ + ধ =   

 ক:  ঙ + ক =   

 গ:  ঙ + গ =   

 :  ভ + র + ঊ 

=   

 :  জ + ঞ =   

 :  ঞ + চ  =   

 :  ঞ + জ =   

 :  ট  + ট  =   

 :  ণ + ঠ  =   

 :  ণ + ড =  

 :  ত + ত =   

 :  ত + থ =   

 :  ত + ন =  

 :  শ + র + উ 

=   

 :  শ + র + ঊ 

তম:  ত + ম =   

 :  ত + র =   

 :  ত + র + উ 

=   

 :  দ + ধ =   

 :  দ +  + উ = 

  

 :  দ +  + ঊ = 

  

 :  ন + ঠ  =   

 :  ন + ড =   

 :  ন + ত + উ 
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 :  ম + ন =  

 :  ম + ফ =   

মম:  ম + ম =   

 :  র + উ =   

 :  র + ঊ =   

 :  ল + ড =   

 :  শ + উ =   

 :  শ + চ  =   

=   

 :  ষ + ণ =   

 :  ষ + ম =   

 :  স + ট  =   

 :  স + ত + উ 

=   

 :  স + থ =   

 :  হ  + উ =   

হ :  হ  + ঊ = হ  

=   

 

 

 

5.3.3.4. Normal Typeface of NikoshLipi: 

 : হ + ঋ =   

 : হ + ণ =   

 : হ + ন =   

 : হ + ভ =   

 : ড়      =   

     ড়–: ড় + উ =   

     ঢ়   : ঢ় + উ =   

 : ন + ভ =   

    : ন + ভ + উ =    

 : ন + স =   

 :  + স =   

 : ফ + ধ =   

 : ক + ত =   

 : ক + র =   

 : ক + র + উ =   

 : ক + ষ =   

 : ক + স =   

 : গ + উ =   

 : গ + ধ =   

 ক: ঙ + ক =   

 : ব + র + উ =   

 : ব + র + ঊ =   

 : ভ + ন =   

 : ভ + প =   

 : দ + ধ =   

 : দ +   + উ =   

 : দ +   + ঊ =   

 : ন + ঠ =   

 : ন + ড =   

 : ন + ত + উ =   

 : ন + ধ =   

 : ভ + ভ =   

 : র + উ =   

 : র + ঊ =   

 

 



77 
 

    : ফ + ল + উ =   

 : ব + র =   

 

 

 

5.3.3.5. NormalTypeface of Sagar Lipi: 

 : ল + ড =   

 : শ + উ =   

 : শ + চ =   

 : শ + র + উ =   

 : শ + র + ঊ =   

ষণ: ষ + ণ =   

 : ষ + ভ =   

 : স + ট =   

 : স + ত + উ =   

 : স + থ =   

 : হ + উ =   

হ : হ + ঊ = হ  

 : হ + ঋ =   

 : হ + ণ =   

 : হ + ন =   

 : হ + ভ =   

 : ড়      =   

ড় : ড় + উ = ড়  

ঢ়   : ঢ় + উ = ঢ়  

  : ক + র + উ =    

 : ক + ষ =   

 : ক + স =   

 : গ + উ =   

 : গ + ধ =   

 ক: ঙ + ক =   

 গ: ঙ + গ =   

 : জ + ঞ =   

 : ঞ + চ =   

 : ঞ + জ =   

 : ট + ট =   

 : ণ + ঠ =   

 : ণ + ড =   

 ত: ত + ত =  ত 

 থ: ত + থ =  থ 

তন: ত + ন =  ন 

তভ: ত + ভ =  ভ 

 : ক + ত =   

 : ক + র =   

 : দ + ধ =   

 : দ +  + উ =   

 : দ +  + ঊ =   

 ঠ: ন + ঠ =  ঠ 

 ড: ন + ড =  ড 

 : ন + ত + উ =   

 : ন + ধ =   

 : ন +ভ =   

    : ন+ ভ + উ =    

 : ন + স =   

 :  + স =   

 : ফ + ধ =   

    : ফ + ল + উ =    

 : ব + র =   

 : ব + র + উ =   

 : ব + র + ঊ =   

 : ভ + ন =  

 : ত + র =   

 : ত + র + উ =   

 

5.3.3.6. Normal Typeface of SutonnyUniBanglaOMJ: 
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 : শ + উ =   

 : শ + চ =   

 : শ + র + উ =   

 : শ + র + ঊ =   

ষ : ষ + ণ =   

ষ : ষ + ম =   

 : স + ট =   

 : স + ত + উ =   

 : স + থ =   

 : হ + ভ =   

 : ড়      =   

ড় : ড় + উ = ড়  

 : ক + র + উ =   

 : ক + ষ =   

 : ক + স =   

 : গ + উ =   

 : গ + ধ =    

 : হ + উ =   

হ : হ + ঊ = হ  

 : হ + ঋ =   

 : হ + ণ =   

 :  + স =   

 ক: ঙ + ক =   

 গ: ঙ + গ =   

 : জ + ঞ =   

 : ঞ + চ =   

 : ঞ + জ =   

 : হ + উ =   

 : হ + ঊ =   

 : হ + ঋ =   

 : হ + ণ =   

হন: হ + ন =   

হম: হ + ম =   

 : ড়      =   

 : ড় + উ =   

ঢ়   : ঢ় + উ =   

ঢ়   : ঢ় + উ = 

 : ক + ত =   

 : ক + র =   

 থ: ত + থ =  থ 

 ন: ত + ন = ন 

 ভ: ত + ভ =  ভ 

 : ত + র =   

 : ত + র + উ =   

 : দ + ধ =   

 : দ +   + উ =   

 : দ +   + ঊ =   

 ঠ: ন + ঠ =  ঠ 

 : ভ + র =   

 : ভ + র + উ =   

 : ভ + র + ঊ =  

 : ম + ন =  

 : ম + ফ =   

মম: ম + ম =   

 : ভ + প =   

 ভ: ভ + ভ =   

 : র + উ =   

 : র + ঊ =   

 : ল + ড =   

 : শ + উ =   

 : শ + চ =   

 : শ + র + উ =   

 : শ + র + ঊ =   

 : ষ + ণ =   

 : ষ + ভ =   

 : স + ট =   

 : স + ত + উ =   

 : স + থ =   

 ড: ন + ড =  ড 

 : ন + ত + উ =   

 : ন + ধ =   

 : ন + ভ =   

    : ন + ভ + উ =    

 : ন + স =   
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 : ট + ট =   

 : ণ + ঠ =   

ণ্ড: ণ + ড =   

 : ত + ত =   

  : হ + ন =   

 : ফ + ধ =   

    : ফ + ল + উ =    

 : র + উ =   

 : র + ঊ =   

 : ল + ড =   

 

5.4. Fonts size Comparision: 

There are many Bangla Fonts, including ASCII and UNICODE, but they are different 

sizes in 14 points as we can see in the following table 

 

 

Font Name Text in 14 point 

SutonnyMJ (ASCII) K&Z: K + Z = ³ 

Kalpurush (Unicode)  :  + ঠ =   

Nikosh (Unicode)  : ক + ত =   

AdorshoLipi: (Unicode)  :  ক + ত =   

Sagar Lipi (Unicode)  : ক + ত =   

Table 3: Fonts comparisons in 14 points 
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5.5. Bijoy to Unicode, and Unicode to Bijoy Converter: 

 

Figure 22: Bijoy to Unicode Converter 

 

Figure 23: Unicode to Bijoy Converter 
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5.6. IPA Transcription Website: 

Some words transcription in IPA have been shown in figure 24, 25, and 26, 

respectively. This tool has been developed by the Bangladesh computer council. 

 

Figure 24: IPA transcription of some Bangla words 

 

Figure 25: IPA transcription of some Bangla words in different fonts 
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Figure 26: IPA transcription of some conjuncts 

 

5.7. Online Speech to Text Converter: 

 

Speech Input(https://speechtyping.com/voice-

typing/speech-to-text-bengali) 

Input output 

ধয ধয 

ধ ভ ধয 

ত         

  ফ 

 ফ 7171 

https://meet.google.com/linkredirect?authuser=0&dest=https%3A%2F%2Fspeechtyping.com%2Fvoice-typing%2Fspeech-to-text-bengali
https://meet.google.com/linkredirect?authuser=0&dest=https%3A%2F%2Fspeechtyping.com%2Fvoice-typing%2Fspeech-to-text-bengali
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ওফ ওফ 

ও  ওফ 

ও  ওফ 

ধস ফ ধফ ধস ফ ধ  

ধফ থ গ ধ  থ গ 

 বছ ধম  ব     ব t২০  ব 

 

Table 4: Pronunciation of Some words and phrases input into Speech to Text 

converter apps 

 Google Translate 

(Speech to text) 

Input Output 

বফব বফধ 

ওফ ওফ 

ও  ওফ 

ও  ওফ 

ধ ভ ধয 

ধস ফ ধফ ধস ফ ধ  

ধফ থ গ ধ  থ গ 
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 বছ ধম  ব  বছ  ঘ  ব 

  ফ 

এ  ফ                                         61 

Table 5: Pronunciation of Some words and phrases input into Google translate 

 

5.8. Machine Translator: 

Google translate 

Input 

ধব ধফ ধব উ ঠ  ভফ 

Output 

Ball hero ball advanced mum shir 

Table 6: Sentences input into Google Translate 

 

5.9. Avro Spell Checker: 

All words without ‘ঝ ’have been misspelled in the software, for example, 

‘ঝ, ইঠথশফধ, র য, ঢষঠ, অ ঠ,  ঠপওছ, ঢ , যণতঠ’ had been input in 

Avro spell checker. The correct spelling of the mentioned words is- ‘ঝ, র য, 

ঢষঠ, অ ৎ,  ঠপওঠ,   ,  ণতঠ’. The results are shown in figure 27, 28, 29, 30, 

and 31, respectively.  
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Figure 27: ‗ঝ‘ word had been input in Avro Spell Checker 

 

Figure 28: ‗র য‘ word had been input in Avro Spell Checker 

 

 

Figure 29: ‗ঢষঠ‘ word had been input in Avro Spell Checker 
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Figure 30: ‗ইঠথশফধ‘ word had been input in Avro Spell Checker 

 

Figure 31: ‗ ণতঠ‘ word had been input in Avro Spell Checker 

 

5.10. Online Bangla Spelling Software: 

Some misspelled words have been input for spell checking in Online Bangla 

Software. The misspelled words are: ‘ধ থণ  , তশত ঠ,  ঘ  ,  ঘ  , খ ফ, অথফ , 

অ , ওঠ ব’ 
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Figure 32: Some misspelled words had been inserted for spell checking 

 
Figure 33: Text for scanning by Bango OCR 
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Figure 34: Editable text from jpg by Bango OCR 

 

 

 

Figure 35: Text extract from Pdf (Left) and scanned by i2c online OCR 
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Figure 36: Text extract from pdf by i2c online OCR 
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CHAPTER 6 

RESULT ANALYSIS 

 

6.1. Obscurity and some Limitation of Typefaces, including ASCII 

and UNICODE format: 

We presented fonts like SutonnyMJregular, Italic, and Bold typeface. By conversion, 

other fonts like Kalpurush, Solaimanilipi, AdorshoLipi, SagorLipi, NikoshLipi, 

SutonnyUniBanglaOMJ only in regular typeface. Presenting the three styles of 

SutonnyMJisonly to percept the aesthetic view or the limitations. If given all the fonts 

in three typefaces, then it will be lengthier. We see that in SutonnyMJtypeface, 

obscure typefaces like-¸ » Ð Zœ Z¥ ª̀æ š‘ b¥ ye øy åæ ®§ ¯’ o& o y py. Some points to be noted- 

 ‗.‘ of  o& o y py  cannot be recognized 

 ‘দ’, ‘ফ’, ‘ম’ positioned under the ‘Zœ Z¥ b¥ y eøy’ conjuncts are not clear. 

 ‘ শ’ of ‘আ শঠ’ is not clear 

 The aesthetic view of the conjuncts-‘³ ¸ » Ð ª̀æ åæ ®§ ’̄’’are 

problematic. 

 Bended form like- æ is not in proper position in- ‗`ªæ åæ kÖ æ iæ.‘ 

  Inappropriate writing form of some conjuncts like- ‗nè  ¤œ.‘ 

 When we see italic of the form of ‗`ªƒ’, then the typeface is challenging 

to identify. 

 If we look at the Boldtypeface of ‗š‘’ then, it is tough to understand 

the conjuncts than the regular or italic typeface. 

 

6.1.1. Obscurity of Unicode Typefaces: 

Problematic typefaces of Kalpurush are-    শ     o& o y py y  . Some points to be noted- 

 ‗.‘ of  o& o y py cannot be recognized 

 The aesthetic view of the conjuncts ‘     ’ is problematic. 

 The typefaces of  ‘ শ  ’ are challenging to identify. 
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Problematic typefaces of Solaimani Lipi are-                  o& o y py     

 ;  the typefaces of conjuncts of হ+ ণ =  , and   :  হ  + ন =   are similar. 

 ‗.‘ of ‗o& o&py’cannot be recognized & 

 Aesthetic view of the conjuncts- ‘                  ’are 

problematic 

 ‘হ + ণ =  ’ which is wrong. The correct typeface is হ  + ন =   

Problematic typefaces of Adorsho Lipi are- ‗                      

     ’  

 The typefaces of  ‗          ’  are really difficult to identify 

 Aesthetic view of the conjuncts- ‘              ’  are 

problematic 

 14 points size of these typefaces- ‘                        

   ’  are a bit large 

Problematic typefaces of Nikosh Lipi are-                                    

o& o y py           

 ‗.‘ of ‗o& o y py y’cannot be recognized 

 The typefaces of ‗                     ’ are really difficult to identify 

 Aesthetic view of the conjuncts- ‘         ’ are problematic 

 14 pointssize of these typefaces- ‘                                    

o& o y py           ’ are very small to read 

 

Problematic typefaces of Sagor Lipi are-     ণ্ড                       o& o y 

py     

 ‗.‘ of  ‗o& o y py cannot be recognized 

 The typefaces of ‗          o& o y py  ‘are really difficult to identify 

 Aesthetic view of the conjuncts- ‘ক্র   ণ্ড            ’ are problematic 
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The typefaces of conjuncts of  : হ + ণ =  , and  : হ + ন =   are similar. 

The conjunct of   cannot be formed. For example- তন: ত + ন =  ন 

Problematic typefaces of Sutonny UniBanglaOMJ Lipi are-                  

                           o& o y py  

 Aesthetic view of the conjuncts- ‘                 ’ are problematic 

 The typefaces of ‗                        ’ are really difficult to 

identify 

 14 points size of these typefaces- ‘                                   

          o &py’are very small to read So, the common problem is opacity, 

the obscurity of typefaces, aesthetic view, and font size. We see that in 

table 3, the font size of SutonnyMJ and Kalpurush are acceptable, but 

Nikosh andSagorLipi are too small. On the other hand, AdorshoLipi is too 

large in 14 points size. 

 

6.1.2. Bijoy to Unicodeand Unicode to Bijoy Converter: 

Some conjuncts have been detached like অঙু্গহভ>অঙ গুহভ, অাংগুহভ>অঙ গুভী, অঙু্গহম>অঙ গুহম 

and অচন্ত>অচদড় etc.  

Some points to be noted-  

 Here ‘ ’ & ‗ও’ positioned separately in অঙ গুহভ, অঙ গুভী, and অঙ গুহম 

‘ঠ’ letter deleted from ‗অচন্ত’; we see ‘ ’instead of ‘ঠ’. 

On the other h, and, from Bijoy to Unicode, some words are converted wrong 

like- ত>ত, ধ শ>ধ ঢ, ধত >ধত , ধ  থ >ধফ থ , etc. Some 

points to be noted- ‘ ‘ of ‘ত’ deleted, and ‘াো’ positionedin ‘ত’.   

 ‘ ’ &‘ শ’ graphemes deleted from ‘ধ শ ’, and converted into ‘ধ ঢ’  

 ‘ধত ’ transformed into ‗ধত ‘.  These are some examples from many 

anomalies.  
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 There is an option in the software like -‗ন  দ  জ  ত‘ but it does not 

work. 

So, displacements of graphemes, conjuncts in the incorrect form are the main problem 

of Bijoy to Unicode converter, and vice-versa. 

 

6.1.3. Bangla Text to Speech Apps: 

We pronounced three words like- কোভ, কোড়, কোঢ় inBangla to Text apps, but the output 

was only /ɡaro/, but we know that there are three different pronunciations of those 

words like- /ɡaro/ /ɡarʰo/, and /ɡaɽʰo/ 

 

Analysis of output from Subachan Software (Bangla Text to Speech): We inserted- 

‘কচ র ভ ড় ঢ় ৎ াাং াোঁ া  জ্ঞ ঞ্চ ক্ষ’- these words to see the pronunciation, but we got 

accent only ‗ভ‘ of  ‗ভ ড় ঢ়’. Phonetically the Pronunciation of ‘ফ,  ,  ’, is different. 

The standard pronunciation of the letter above is-  

‗ফ’/r/,  /ɽ/,  /ɽʰ/’. The software was unable to pronounce the letters - ‘ক চ ৎ াাং াোঁ া  

জ্ঞ ঞ্চ. We can say that- The pronunciation of ‗ ,  ’ is not inserted. Only the 

pronunciation of ‗ফ’ is inserted in the software program 

 The pronunciation of ‗ক চ ৎ াাং াোঁ া  জ্ঞ ঞ্চ’ is not inserted in the software 

program 

The words- ‘গ ভ,  ফ, , ওফ, ও , ও , ধর , ধর   , ধর ঢস , ঢস , যস ’ were 

inserted to figure out the pronunciation. The following table will present the output 

and standard pronunciation of those words 

 

Inserted 

words 

output Standard pronunciation 

ওফ /ɡaro/ /ɡaro/ 

ও  /ɡaro/ /ɡaɽo/ 
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ও  /ɡaro/ /ɡaɽʰo/ 

ধর    /Ɔnɡ/ /bajjʰondriyo/ 

ধর ঢস  /bajjʰodriʃi/ /bajjʰodriʃti/ 

ঢস  /driʃi/ /driʃti/ 

যস  /sriʃi/ /sriʃti/ 

 

Table 7: software output and standard pronunciation of ‘ওফ, ও , ও , ধর   , 

ধর ঢস , ঢস ,  যস ’ 

We can say that-  

 As the pronunciation of ‗ফ’only inserted that is why we got the incorrect 

pronunciation of the following words- ‗ও , ও ’ 

 The pronunciation of ‘ধর   , ধর ঢস , ঢস , যস ’ are not processed 

according to the standard pronunciation.The pronunciation of the sentence 

like ‘ঙ্গনু্ধ আফোদ্তভ চোহঢভ হধঢো’ -was not clear because of echo. Hence, the 

problem is the recognition of speech 

 

6.1.4. IPA Transcription: 

Here some of the mentioned words have been transcribed incorrectly by the 

software in table 8, for example–  

Word IPA Transcription IPA Transcription by 

software 

অখঝদখঝদধহঝী 
 

/ƆɡʰƆtonɡʰƆtonpotiʲoʃi/ 

or 

/ƆɡʰƆtonɡʰƆtonpotiʲoŠi/ 

/ƆɡʰƆtonɡʰƆtnptiʲos

i/ 

অতয /o    o/ /Ɔ    o/ 

শ্মযোদ /ʃƆʃаn/ /ʃʃаn/ 

যোশ্বঢ /ʃаʃʃot o/ /ʃаʃʃot / 
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হৃত / ri  oЈ/ /r   ɔЈ/ 

দূযদঢফ /nunɔtɔmo/ /n  u nɔtɔm/ 

মক্ষ্মড /lɔ  ʰon/ /lo  ʰomon/ 

Table 8: IPA transcription of some words by manually and software 

IPA transcription of ‗অখঝদখঝদধহঝী’ should be /ƆɡʰƆtonɡʰƆtonpotiʲoʃi/ or 

/ƆɡʰƆtonɡʰƆtonpotiʲoŠi/, but the software output is /ƆɡʰƆtonɡʰƆtnptiʲosi/. 

If we analyze, there is no ‗o‘ sound in-between ‗t‘ and ‗n‘ sound for pronunciation of 

‘খঝদ’. 

 We know the pronunciation rule that if initial ‗অ‘ follows the ‗i‘, and 

‗u‘ sound, then the standard pronunciation of ‗অ‘ will be /o/, but the 

software output is /Ɔ/. 

 The pronunciation of the ‗শ্মযোদ‘ will be /ʃƆʃаn/, but the output is 

/ʃʃаn/. Here, there is no /Ɔ/ sound afterthe/ʃ/ sound. Similarly, 

there is no /Ɔ/ sound after /ʃ/ sound for ‗যোশ্বঢ’ 

 IPA transcription of ‘হৃত’ should be / ri  oЈ/, but the software output 

is /r   ɔЈ/. Here, there is no /i/ sound precedes /k/ sound. 

 IPA transcription of ‘দূযদঢফ’/nunɔtɔmo/, but the software output is 

/n  u nɔtɔm/. 

 As we know that there are few silent letters in Bangla Language. Here 

‗m‘ sound under the ‘ক্ষ’ is a silent letter, but the output of ‘মক্ষ্মড’ in 

IPA transcription is /lo  ʰomon/.  

 An interesting matter is in figure 25. When fonts had changed from 

Kalpurush to Nikosh, the transcription was also converted. 

 In figure 26, some conjuncts are split into letters during transcription. For example, 

 into ‗hk‘ and letter ঋ into o u  in IPA transcription instead of /hri/, /ri/ respectively. 
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6.1.5. Avro Spell Checker: 

If more than one word is inserted in the Avro Spell-checker, it detects one misspelled 

word, and then we are to move the next word manually. In figure 27, we see the 

spelling of ‗এওোদ্টহফ’ is shown wrong, but the spelling of the foreign word is validated 

by Bangla Academy. Similarly, in figure 29, ‘তূহঢ’ is shown correct, but the correct 

spelling of the word is ‘তূঢী’. By conversion, in figure 28, ‘ফহলহ’ spelling was 

detected as incorrect, but there were no suggestions for the wrong word. In figure31, 

the software detects ‗যণতঠ’ as incorrect, but showed one direction like ‘স্বোথীদঝো’ 

which can confuse the user that which one is the correct one. 

 

6.1.6. Online Bangla Spelling Checker: 

Total words were eight, but the software detected only four words misspelled in 

figure32. We can see the results by following table 9- 

Mis-spelled 

words input 

Standard 

Spelling 

output by software 

দ্ন্দোধোথযো দ্ন্দযোধোথযো correct 

দুদযঢফ দূযদঢফ correct 

জচষ্ঠ্য জচযষ্ঠ্ incorrect 

তচষ্ঠ্য তচযষ্ঠ্ incorrect 

অধভোহ্ন অধভোহ্ণ incorrect 

অাংও অঙ্ক incorrect 

হকঢোঞ্জহম কীঢোঞ্জহম correct 

ঘত্তভ ঘত্বভ correct 

Table 9: Mis-spelled words’ output by online Bangla Spelling software 

Here-  

 The spelling of  ‘দ্ন্দোধোথযো’, ‘দুদযঢফ’, ‘হকঢোঞ্জহম’, ‘ঘত্তভ’ is incorrect, 

but the software shows correct 
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So the correct spelling of those words should have reprogrammed. 

 

6.1.7. Bango OCR Apps: 

As we can see in table 10, maximum conjuncts and their examples in jpg 

format are split as well: 

Original text output by Bongo OCR apps 

ঙ ক= গ+ক। তবফদ-অঙ্গ, ফঙ্গম, 

ঙ্গীঢ 

ঘ= +ও। অ , ঘওব, য 

  = ক+ঔ। তবফদ- য , ব ত ও= ৬+ঔ। যকধ, বওধত 

 , উ ঠ the first word is obscure,     

 , উ স ব, উ ঢ য, উ শঘব, উ 

 =ঘ+ঙ। তবফদ-শ  ছ যধ=ঘঙ। তবফদ-ওুথহঝওো 

জ্ঞ =চ+জ। (দ্বফদ- উচ্চোভড 

‘গ কযোঁ’-এভ ফঢ)। তবফদ 

ঘচ= ঘ+।  পত-উ ফট ‘ওসও ’-

 

 ( )= চ+খ।  পত-অ ব, 

য  , থ  

  খ (ঋ খ)= +খ।  পত-অ ব, 

য   

 =চ+গ।  পত-ধ ঠ, ধ ত , 

ধ  

ই-ই+গ।  পত-ধ ঠ, ধ ত , 

ধ  

 = চ+ঘ।  পত-ও , ফ ত,শ   ঘ=+ঘ।  পত-ও , ফ ত,শ ঘ 

 =চ+ঙ।  পত- ঙ , ঙ ছ। =+ঙ।  পত-ঙ,ঙছ। 

 

Table 10:  Conjuncts’ output by Bango OCR apps 

 

Some points to be noted:  

 Letter and conjuncts deleted -‘ক’ ‘ঔ’ ‘খ’, ‘গ’ ‘ স’ ‘ঢ’ ‘চ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’ 
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 letter and conjuncts converted- ‘গ’ to ‘ক’  ‘ক’ to ‘৬’; ‘ ’ to ‘যধ’  ‘জ্ঞ’ to 

‘ঘচ’  ‘গ কযোঁ’ to ‘ওসও ’; ‘ ’ to ‘  খ’; ‘ ’ to ‘ই’; ‘ ’ to ‘ঘ’; ‘ ’ tonothiong. 

 

6.1. 8. i2 online OCR: 

We scanned the following texts like ‗BIDDROHI‘ poem by Kazi Nazrul Islam 

through i2c online. As an editable text, we did not get the original text in Figures 35 

& 36, respectively. Some words are converted into different worlds, and some words 

cannot be recognized by the software.  We can observe the results in the following 

table: 

Original Word/Text Editable 

word/Text 

হলফোরীভ হলফোন্  (rest of the part is 

obscure as we can see in 

figure 35) 

ম ীভ, 

ম ফলোহদ্শ্বভ ফলোওোয নোহড়’ 

ঘন্দ্র ুবথ গ্রল ঢোোঁভো ঙোহড় 

পূদ্মোও তুযদ্মোও তকোমও 

তপহতো 

তঔোতোভ আদ আভয তঙহতো 

উহঞোহঙ হঘভ-হস্ম আহফ হশ্ব- 

হথোহত্রভ! 

ফফ মমোদ্ঝ রুর পকোদ জ্বদ্ম 

ভোচ-ভোচঝীওো তীপ্ত চশ্রীভ! 

ম ীভ- 

আহফ উন্নঢ ফফ যীভ! 

৪ 

 

ভভ 

1 

 

তুর্ব্থোভ তুথোভ 



100 
 

আহফ অহদফ উচ্ছযৃঙ্খম - (no words) 

no words ঙভ ভগ 

আহফ ছঞ্ঝো আহফ খূডথী লী হ্লভ লী ইইউ 

আহফ লোম্বীভ, আহফ ঙোোদঝ, 

আহফ হলদ্ন্দোম 

আহফ ঘম-ঘঞ্চম ঞুফহও-ঙফহও’ 

ধদ্ণ তবদ্ঢ তবদ্ঢ ঘহওদ্ঢ 

ঘফহও’ 

হনাং হতো হতই হঢদ ততোম! 

আহফ ঘধমো-ঘধম হলদ্ন্দোম! 

no words 

Table 11: ‘হদ্রোলী’ poem output by i2OCR 

 

 The software cannot recognize ‗রীভ’ of ‗হলফোরীভ’. It shows ‘হলফোন্ ’ instead of 

‘হলফোরীভ’.  

 The software totally failed to recognize-  

‘ম ীভ,ম ফলোহদ্শ্বভ ফলোওোয নোহড়’ 

ঘন্দ্র ুবথ গ্রল ঢোোঁভো ঙোহড় 

পূদ্মোও তুযদ্মোও তকোমও তপহতো 

তঔোতোভ আদ আভয তঙহতো 

উহঞোহঙ হঘভ-হস্ম আহফ হশ্ব- হথোহত্রভ! 

ফফ মমোদ্ঝ রুর পকোদ জ্বদ্ম ভোচ-ভোচঝীওো তীপ্ত চশ্রীভ! 

ম ীভ- 

আহফ উন্নঢ ফফ যীভ!’ 

It shows ‘৪ভভ1’ instead of lines mentioned above 
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 It can not extract ‘তুর্ব্থোভ’ , but ‘তুথোভ’ 

 No words were shown for ‗আহফ অহদফ উচ্ছযৃঙ্খম’, but‘ঙভ ভগ’ was 

shown as output for nothing. 

 ‘লী হ্লভ লী ইইউ’ is output of ‘আহফ ছঞ্ঝো আহফ খূডথী’ 

 The following part of the poem is not recognized by the software- 

‘আহফ লোম্বীভ, আহফ ঙোোদঝ, আহফ হলদ্ন্দোম 

আহফ ঘম-ঘঞ্চম ঞুফহও-ঙফহও’ 

ধদ্ণ তবদ্ঢ তবদ্ঢ ঘহওদ্ঢ ঘফহও’ 

হনাং হতো হতই হঢদ ততোম! 

আহফ ঘধমো-ঘধম হলদ্ন্দোম!’ 

6.1.9. Online Speech to text converter: 

We see some anomalies in an online speech to text software 

 We see the output ‘ো’of ‘ো’, and ‘োোঁয’. Here the sound of ‘য’ is not 

processed. 

 ‘হদ ‘ is deleted from ‘হদ ক্ষহত্র’ in output 

 ‘ড়গ’ converted to ‘ভ’ for ‘ঔড়ক.’ 

 ‘এওোত্তভ’ converted to ‗71.‘ 

 ‘তমোওহঝ হর তঔম’converted to ‘ব t20  ব’ 

 ‘ড়’ and ‘ঢ়’ sounds converted to ‘ফ’. 
 

6.1.10. Google Translate:  

There are many anomalies of google translate. Some of them are-We see the output 

‘ো’of ‘োোঁয’ 

 ‘ড়’ and ‘ঢ়’ sounds converted to ‘ফ.’ 

 No output of ‘এওোত্তভ’ 

 ‘ড়ক’ converted to ‘ভ’ for  ‘ঔড়ক.’  
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 ‘তমোওহঝ হর তঔম’ converted to ‘ বছ  ঘ  ব’ 

Interestingly in google translate, ‘ধব ধফ ধব উ ঠ  ভফ’ translated into ‗Ball 

hero ball advanced mum shir, and the noticeable thing is that 71 (এওোত্তভ) 

translated into ‗61‘. 
 

6.2. Technical Challenges of Developing Bangla Language Tools: 

Several technical tools are not available for developing Bangla Languages- 

 Development of Bangla font technology 

 Text processing tools 

 Text Annotation tools and techniques 

 Data archiving of texts 

 Text Normalization techniques 

 Text-to Speech/Speech-To-text 

 Machine Translation tools 

 Speech Recognition tools 

 Sentiment Analysis and Recognition 

 Hate Speech analysis and Recognition 

 Verbal Aggression recognition 

 

6.2.1. Development of Bengali Font Technology: 

The elaborate script like Chinese, Japanese, Arabic, Tamil, and many more developed 

user-friendly and compatible fonts in their languages because of the availability of 

font technology. On the contrary, there is no available font technology, for example, 

Though some experts figure out that Bangla is not linear like English, so the problem 

arises when conjuncts come like ‘স্ক্রু’ then it is challenging to develop typeface. The 

mapping of Bangla, and English Alphabets have been shown below- 
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There are several mapping lines for designing English graphemes like top line, 

headline, midline, baseline, and drop line. The following figure shows the lines- 

 

                                                                                                                                                       Topline 

                                                                                                                                                 Headline 

                                                                      Grapheme 

                                                                        Height 

                                                                      Midline 

                                                                                                                             Baseline 

                                                                                                                                Dropline 

 

Figure 37: Basic Grapheme Height of letters 

A 

Figure 38: Mapping line for designing English grapheme 

 

                                                                         Top line 

                                                                                Head line 

 

     উ  Base line 
       Drop line 

 

Figure 39: The picture of Mapping for ÔউÕ 

 

 

Mid line 

Top line 

Base Line 
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                                                                                   Top line 

                                                                  Head line 

  

     স্ক্রু Base line 
          Drop line 

 

 

Figure 40: The picture of mapping for Bangla conjunct ‗সু্ক্র‘. 

 

 

 
Figure41:Parts , and dimensions of English letters 
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In Bangla Language many graphemes go to the bottom position even after the for 

example,‘কু্ল, নু্ম স্ক্রু, ন্তুetc as we see in figure 40. Again, we see that the bend form goes 

over the upper line, for example, ‘হা, াী, জা, তা , ঐ, , ই, ঈ, উ, ঊ’ etc. as we see in 

figure 39. There are ten modified vowel forms, and six modified consonant forms, 

with 300 possible conjuncts with a different form. Compared to Bangla, English is a 

linear script as we see in figure 38, and41. Another problem is that when we write in 

Bangla, the font size should be 14 points, in English, 12 points if we put together the 

languages. Moreover, 16 points are standard for mentioning vowel and consonant 

modifiers. 

 

6.2.2. Lack of Standard Recorded Speech: 

We could not develop well-representative BLP tools like Speech to Text Converter, 

Speech Recognition, Sentiment Analysis, Text to Speech Converter, and machine 

translation because of standard recorded speech. There are many reasons behind this- 

lack of high-quality recording tools, noise-free or soundproof room, high-quality 

voice or loud, and clear voice, using high-quality software for noise cancellation, 

extract exact tone or sentiment of voices. Some researcher-developed their 

imbalanced dataset. 

 

6.2.3. Lack of Correct Speech Annotation: 

As there isan Individual dataset of speech available, so the high-quality voice is rare. 

Not only voice but also experts‘ bodies in the annotation process is also rare. 

Sometimes, memory capacity does not support the dataset. There will be no search 

option randomly within the dataset because of the lack of a large dataset. For h, 

handling real-time processing, we need accurate digital signal processing (DSP). A 

digital grammar with acoustic analysis and morphological analysis of speech is very 

significant for supporting application level. The technique or model like rule-based or 

selection based should be applied for extracting naturalness. The trained model even 

can represent the naturalness of a large volume of speech data. 

 

 

 



106 
 

 

 

 

6.3. Linguistic Challenges of Developing Bangla Language Processing 

Tools: 

There are several linguistic issues that are not available for developing Bangla 

Languages- 

 Standards, and well-representative speech, and text corpus 

 Digital Lexical databases 

 Frequency-based Lexical Databases 

 Concordance List of most frequently used words 

 Parsed Syntactic Databases 

 Digital dictionaries and thesauri 

 Digital Bengali grammar 

 

6.3.1. Standard and well-representative Speech and Text corpus: 

There is no standard corpus in Bangla with a superior quality of the speech 

recordings. This will need to be developed to aid in spelling, grammar checking, and 

speech reconstruction. Enlarging the corpus increases the probability that acceptable 

units will be found in the database (e.g., the 16-h corpus ATRECCS provided for the 

Blizzard Challenge 2006 (Bennett, 2006). There is some example, of corpus 

development which is collected personally. In 2017, the government took the 

initiative to develop andstandard written and speech corpus. A scholar, Professor 

NiladriShekhor Das at ISIT, designed a plan for developing the Bangla Corpus 

development of Bangladesh from India. However, it is regrettable that the proposed 

plan still needs clearance. Not only speech, and written corpus there are no available 

corpora like Parallel text corpus, Multimodal Text, and Speech Corpus, Annotated 

Text, and Speech Corpus, Processed Text, and Speech Corpus.―Till now, there exists 

no standard synthetic speech evaluation technique. This might be achieved by moving 

away from forced-choice tests using abstract emotion words towards tests measuring 

the perceived naturalness of an utterance given an emotion defining context (Haque, 

2013).‖ 
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6.3.1.1. Nasalization and Nasal Sounds: 

There are many features while we speak. Linguistically, we call them suprasegmental 

features, such as stress, intonation, pitch, tone, amplitude, length, etc. These features 

should be included in the speech synthesis model or technique. Besides this, 

nasalization is a significant feature of Bangla vowel sounds- ‗অ , আ , ই , উোঁ এোঁ অযোোঁ, োঁ‘. 

By conversion, nasal sounds are consonants- ‗গ, ফ, দ’. There are no well-developed 

features for annotating the nasalized vowels of the Bangla language. 

 

6.3.1.2. POS should be defined according to Context: 

Speech is a continuous process. It changes every second, so the role of POS may vary 

according to users. It should be defined accordingly. For example, we have a different 

meaning and POS role of ‗ফোণো‘ in Bangla- 

‗আফোভ ফোণো যণো ওভদ্ঙ‘ (Means- ‗an organ of upper-part of body, POS-Noun) 

‘ঠত আঢফ ধনওফ ড’ (Means- ‗Head of the department‘, POS-Noun) 

‘ঠফ       ড নবত’ (Means- ‗Intelligence‘ POS-Noun) 

‘ ঘ ড ছএ’ (Means- ‗Intelligence‘ POS-Verb) 

So, a large number of defined lexicons according to context is a must for correct 

speech recognition 

 

6.3.1.3. Flexibility of Sentence Structure and Dependency Parsing: 

Another Linguistic challenge is the flexibility of Bangla Sentence structure. For 

example, the sentence ‗আহফ তঢোফোদ্ও পোদ্মোোহ’ can be written in the following ways- 

 ‘তঢোফোদ্ও আহফ পোমোহ’ 

 ‘পোদ্মোোহ তঢোফোদ্ও আহফ’ 
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 ‘পোদ্মোোহ আহফ তঢোফোদ্ও’ 

 ‘তঢোফোদ্ও পোদ্মোোহ আহফ’ 

 ‘আহফ পোদ্মোোহ তঢোফোদ্ও’ 

but in English language we cannot say like following: 

*I you love; *You I love; *Love I you; * Love you I etc. So, we need to analyze 

sentences and then coding. One of the big challenges is dependency parsing in Bangla 

where all component‘s relation with verb of a sentence are to analyze.  

 

6.4. Spell Checker: 

Researchers are struggling to develop a Bangla Spell-checker in terms of homonyms 

and Conjuncts of Bangla Words. No notable works are found in  

the researchfields. 

According to Naima Islam Nodi et al., 2020- 

The problem that is faced related to the spell checker work are: 

 Phonetic similarity of Bangla Characters 

 The difference between grapheme representation and phonetic utterances 

 Bangla is a language of complex orthographic rules; as results, there exists a 

large gap between the spelling and pronunciation of a word 

 A large number of words in Bangla is originated from Sanskrit, an ancestral 

predecessor of Bangla. However, these words are either modified in terms of 

pronunciation or spelling and pronunciation. Thus, there exists a gap between spelling 

and pronunciation requiring complex orthographic rules. 

After Naima Islam Nodi et al., 2020, Some work limitations of Bangla Spellchecker 

are shown in the following table- 

 

Title Authors Work Done Limitations 

A Comprehensive 

Bangla Spelling 

Checker 

(Naushad 

UzZaman & 

Mumit Khan, 

2006) 

Solves the 

misspelled word 

with a maximum 

edit distance of 

two, using phonetic 

Unable to solve Nth 

character error, 

space-related errors, 

homonym errors, 

conjuncts with 
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encoding. unusual punctuation, 

and different 

pronunciation in a 

different context 

Reversed word 

dictionary and 

phonetically 

similar word 

grouping based 

spellchecker to 

Bangla text 

(Bidyut Baran 

Chaudhuri, 2001) 
A modified 

dictionary has been 

used for 

phonetically 

similar words. A 

reversed dictionary 

is used for 

unmatched words, 

and by comparing 

these two 

dictionaries, the 

odd area and error 

positionis 

identified, and thus 

the correct result is 

being provided. 

There is no 

discussion of 

conjugate words 

known 

as―juktakkors‖ in 

Bangla. 

Coding System 

for Bangla Spell 

Checker 

(Md Tamjidul 

Hoque & Md 

Kaykobad, 2002) 

SQL queries to 

detect frequent 

errors, devise 

coding, and 

prioritize minor 

mistakes, improve 

the suggestion list 

and its 

presentation, code 

for detecting minor 

or delta errors, and 

break-up words. 

The word having 

similar sounding-

based suggestions 

will come later. 

A Generic Spell (ABA Abdullah & Add-in approached The used recursive 
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Checker Engine 

for South Asian 

Languages 

Ashfaq Rahman, 

2003) 
has been used to 

detect highly 

misspelled words 

and provides a 

suggestion for 

them. 

simulation algorithm 

has lots of bugs and 

fails to offer correct 

recommendations. 

A Bangla 

Phonetic 

Encoding for 

Better Spelling 

Suggestions 

(Naushad Uz 

Zaman & Mumit 

Khan, 2004) 

Phonetically error 

correction and 

provided Unicode 

for Bangla letters 

are phonetically 

the same as spell. 

Does not offer 

Unicode for all the 

vowels. Some of the 

English letters more 

different letters in 

Bangla that may 

cause an ambiguous 

situation. 

A double 

Metaphone 

encoding for 

Bangla and its 

application in 

spelling checker 

(Naushad 

UzZaman & 

Mumit Khan, 

2005) 

Solves error with 

edit distance one 

using double 

Metaphone 

encoding. 

Remains some 

ambiguity in the case 

of multiple 

pronunciations of the 

same letter. 

Clustering-based 

Bangla Spell 

Checker 

(Prianka M, 

andal& BM 

Mainul Hossain, 

2017) 

Reduces time and 

space complexity 

by Clustering the 

dictionary. The 

clustered 

dictionary is 

constructed on 

Structural 

Similarity and 

phonetic similarity 

of words. 

Makes no solve 

space-related errors 

and homonym errors. 

A Spell Checker 

and Corrector for 

(LA Grobbelaar & 

JDM Kinyua, 

A step has been 

taken to make a 

Wordwise correction 

is being provided by 
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the Native South 

African Language 

South Sotho 

2009) multithreaded spell 

checker searched 

in the dictionary to 

give the correct 

result. 

separating the prefect 

Translation of more 

than one phrase 

simultaneously is 

difficult in this 

approach. Excluding 

―Full stop,‖ other 

punctuations have 

not been considered. 

A Non-Learning 

Approach to 

Spelling 

Correction in 

Web Queries 

(Jason Soo, 2013) Adverse 

environment 

spelling correction 

algorithm, 

Segments has been 

used, a hybrid 

approach that uses 

N-gram, and a 

series of substring 

generation rules, 

does not require 

training data. Also, 

language and 

domain-

independent. 

Algorithm 

complexity is higher. 

Web crawling can 

provide misspelled 

words sometimes. In 

this case,the result in 

accuracy decreases. 

Spell Checker (V.V Bhaire, A. A. 

Jadhav, & P. A. 

Pashte, 2015) 

A spell has been 

checked using edit 

distance and 

comparing it with 

the corrected 

dictionary. Digital 

tree data structured 

has been used to 

store a dynamic set 

It does not solve 

homonym errors, 

name (noun) errors, 

unable to solve 

multiple errors in a 

word. It‘s not a 

language-

independent solution. 
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or associative array 

of English words. 

An effort has been 

made to omit space 

related errors. 

Automated word 

prediction in 

Bangla language 

using Stochastic 

language models 

(Md. Masudul 

Haque, Md. Tarek 

Habib, & Md. 

Mokhles, 2015) 

N-gram language 

model, back off, 

and deleted 

interpolation 

techniques have 

been used to 

predict Bangla 

words in a 

sentence. 

TheSolution 

provides less 

accuracy for a large 

data set. 

Table 12: Limitations of some Bangla Spell Checker 

 

6.5. Anomalies in popular keyboard including Bijoy Bayanno 2020 

and Avro Keyboard 5.5.0:  

Some notable problems occur in Bijoy 2020 software like- 

1) If we type unconsciously ‘ঘু,’ and then delete ‘া’ু. Afterward add ‘া’ু then the 

modified vowel goes little far from the letter. To avoid this problem, we had to 

delete whole ‘খশ ’‘ and retype the ‘খশ ’ 

2) There are problems in ligature forms 

3) Another problem is in bold typeface. Sometimes the conjunct looks obscure. 

4) If the windows version changes, then the fonts break down 

5) Bijoy Bayanno does not support google meet 

6) There is no inbuilt spell or grammar checker 

Some significant problems occur in Avro 5.5.0 like: 

1) If two-letter inserted side-by-side, then it automatically makes conjuncts, 

which is a big problem 

2) It is not fully phonetically based but seems like phonetic 

3) Sometimes more stroke need to type a word, which is time-consuming 
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4) The google meet platform ‗Hasanta‘ cannot be written under a single word; it 

automatically constructs conjuncts with the following word. 

5) It does not support Abode photoshop, Elastrator, Premium, etc. 

6.6. Research Observations: 

While conducting this study, we observed the following things- 

 

6.6.1. Lack of Corpus: 

First of all, we have no benchmark dataset or a representative corpus of the Bangla 

language. Most of the available canon are imbalanced. 

 

6.6.2. Lack of Collaboration: 

Collaboration among linguists and technologists is very rare. Most of the tools are 

developed by a technologist who has little knowledge of the language. So, we should 

focus on collaboration. 

 

6.6.3. Lack of Information: 

There is no comprehensive information regarding Bangla language processing. While 

searching for information, get some scattered data. We have no dataset on researchers, 

technical experts, linguists, developers, and software companies in this field. That is 

why our students are not much interested in Bangla Language Processing 

 

6.6.4. Lack of users of BLP tools: 

Most of the students, teachers, and technologists do not use Bangla Language 

processing tools. They even do not know much about Bangla language processing. 

We will not get actual feedback unless the devices reach the users. 

 

6.6.5. Lack of Experts: 

The scarcity of experts in technology and linguistics is another major problem in 

Bangla Language Processing. Any linguist does not validate some students both in 

public and private institution conduct project on BLP. But the data they used or 

simply is imbalanced. We do not have prominent linguists after Dr. Muhammad 

Shahidullah, Dr. Mofazzal Haider, Professor Kazi Din-Muhammad, Professor Rafiqul 
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Islam, Professor Monsur Musa, Professor Abul kalam Monjur Morshed, Professor 

Daniul Huq. 

 

 

6.6.6. Lack of Researcher: 

Researchers are not available in this field up to dem, and of this field. In 1992, the 

Department of linguistics started, but the research on Bangla language Processing 

seems rare. A few of the students conducted M. A. or M.Phil. Research on BLP. As 

far we know, not a single Ph.D. research is completed on BLP in this department. , 

but six students are conducting Ph.D. in computational linguistics in SUST.  

 

6.6.7. Lack of Interest: 

Lack of interest is another barrier to step forward in the BLP sector. Some researchers 

think that our paper will not publish in renowned journals because of this type of 

field. So, they changed their lot later. The researcher findsit difficult to conduct the 

study as lack of dataset.   

 

6.6.8. Lack of Availability of BLP tools: 

We see many papers available in ResearchGate or academia.edu, but the tools are not 

reachable. When we searched, a few software can be download like ‗OCR,‘ 

‗Keyboard layout,‘ ‗Fonts.‘ Only a few tools like an online spellchecker, OCR, Font 

converter are available. Sometimes, the software does not work, hang the device like a 

mobile phone or desktop/laptop. All are not open-source software.  

 

6.6.9. Lack of Analyzation of Anomalies: 

Most of the BLP tools are not up-to-date as there is no analysis of bugs. As we earlier 

mentioned that the number of BLP tool Users is deficient, including linguists. That is 

why the proper limitation of the specific tool is hidden.  

 

6.6.10. Lack of Compatibility Issue: 

Many tools have a problem of incompatibility. For example, document typed in Bijoy 

2007, 10 0r 16 does not fully support the next version. Fonts are broken by converting 
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Bijoy to Unicode and vice-versa. If one has no Bijoy interface, s/he cannot read the 

file. ASCII does not support IPA transcription software and google meet. By 

conversion, Avro does not support Adobe photoshop, Elastrator, Premium, etc. 

 

6.6.11. Lack of Cooperation: 

While conducting this research, we knocked several language experts and 

technologists who have not responded. In ResearchGate, we request almost 150 

papers for study, but around seven requests are accepted. Here, we see that both the 

technologist and linguist treat themselves like I know better.   

 

6.6.12. Lack of Funding: 

We need funds to work better in this sector. For the first time, we see an immense 

amount of around 160 Crore Tk to complete a project on BLP in Bangladesh 

Computer Council by the government. University and private sector can invest in this 

sector to move our country digitally advanced.  

 

6.6.13. Lack of Digital Grammar: 

So far, we have no complete Bangla Grammar. We need a Bangla grammar where all 

the functions of the words are required to be discussed. For example- there are many 

words same spelling but have a different role in sentences. Lemmatization is very 

important to tokenize the root word so, we need a digital lexicon dictionary, including 

functions of lemma. 
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CHAPTER 7 

PROPOSITIONS: MEASURES TO BE TAKEN TO 

OVERCOME THE CHALLENGES OF BANGLA 

LANGUAGE PROCESSING 

 

7.1. Language Planning and Policy: 

We have already celebrated 49 years of Independence Day. However, till now, 

language planning and policy are not settled. It is a matter of sorrow that our freedom 

fighter sacrificed their life in 1971, motivated by language martyrs. Still, the 

policymakers are only discussing this issue, but the action is absent. We will not be 

able to overcome the challenges in Bangla Language Processing until we form the 

highest-body monitoring of the Bangla language and giving us direction. 

 

7.2. National Committee: 

A national committee should be present for 2 or 3 years and play a vital role regarding 

the Bangla Language Processing. The members of the committee that can be 

conformed are as following: 

1) Policy Makers 

2) Technology Experts & Programmers 

3) Linguists (Bangla)& Language Experts (Both from English & Sanskrit) 

 

7.3. Bangla Corpus: 

In the 21
st
 century, there is no Bangla Corpus. ManyBangla language Processing field 

researchers claimed that the software tools are not up to users' demand because of a 

well-representative corpus. Linguists should focus on this area right away.  

 

7.4. Research Collaboration between Experts: 

So far, full-fledged compatible Bangla Language Processing tools are not available. 

One of the main reasons is the lack of collaboration between experts, including 

linguists, technology experts. 
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7.5. Collaboration among Government, Universities, and Software 

companies: 

There is very little collaboration in our country. Recently, APURBA Technologies 

signed an MoU with two universities, including Daffodil International University 

(DIU), North South University (NSU). In DIU, they fund three teachers and some 

students. In the future, they will include more students for funding, according to the 

CEO and founder of the companies. Collaboration among government, linguistic 

experts, and IT experts are seen in Bangladesh Computer Council from 2016. No 

other partnership is mentionable. Maximum Bangla Language Processing tools have 

been developed personally. 

 

7.6. Funding Opportunities: 

The funding opportunity is a significant problem or barrier for developing user-

friendly Bangla Language Processing software. Recently, the Bangladesh computer 

council is developing 16 components of Bangla Language Processing software funded 

(Approximately 260 crore Tk) by the government.Ministry of Information and 

Technology give yearly fund based in CSE department of some public universities. 

Private and public universities offer internal funds to research, but the amount is not 

always sufficient to produce a better tool. So, funds should be increased in this sector. 

 

7.7. Courses should be an offer like Bangla Language Processing in 

Universities: 

Recently Shahjalal University of Science and Technology (SUST) started 

computational linguistic courses. By conversion, the linguistics department at the 

University of Dhaka taught some studies related to this field. They offered courses 

like Phonetics & Phonology, Morphology, Syntax, Semantics, Pragmatics, 

Sociolinguistics, Cognitive linguistics, Corpus linguistics, etc. Without these two 

institutions, similar courses are not available anywhere in Bangladesh. Some 

introductory courses should be offered at the undergrad level in all universities, 

including public and private. By providing these types of studies, we can motivate 

students to work dedicatedly in this field. In Bangladesh, students choose subjects 
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according to the demand of the job sector. That is why it is high time we made some 

job sectors in BLP. 

7.8. Open Source platform like Linux should be used to Support BLP 

tools:  

Maximum BLP tools support only the Windows platform. We should develop tools 

that can helpwith Linux, Android,and IOS. We should keep in mind that open-source 

platforms are becoming popular, so we need to build more BLP tools for this 

platform. 

 

7.9. Models need to be Justified and Well-trained: 

There are many models for computing Bangla Language. Every model has its benefits 

and limitations. A perfect model needs to figure out for natural processing language 

succesfully and get the output according to the expectation. For example, a deep 

neural network is more popular than a stattistic model because of its benefits. But also 

we should develop more features to train well the model for Bangla Language. 

 

7.10. Recommendations for ICT Ministry: 

1. ICT ministry should form a department like Bangla Language 

Processing. 

2. They should offer to fund research on BLP. 

3. Form a monitoring cell for BLP tools. This committee makes sure of 

collaboration between linguists and technologists while developing 

BLP tools.  

4. They can offer Research Awards to encourage the researchers. 

5. They can form a central website or achieve where all information 

regarding Bangla language processing will be available.  

 

7.11. Recommendations for Linguist: 

1. The linguist should make a representative Bangla grammar  

2. They should know what programmer dem, and for Bangla language 

processing 

3. POS tagging correctly 
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4. Find out the lemma correctly 

5. There is no digital Bangla grammar in this digital era so that they can 

focus on this area. 

6. They should make a representative corpus, including speech and 

written corpus of Bangla Language. 

 

7.12. Recommendations for Technologist: 

1) The technologist should have good knowledge of the Bangla 

Language. 

2) They should collaborate with linguists while developing BLP tools 

3) They should know the updated methodology, model, or technology for 

Bangla Language Processing 

4) They should ensure high-quality devices while working in this sector 

 

7.13. Recommendations for Researcher: 

1) The researcher should find out the research gap in the field of Bangla 

language processing 

2) They should publish quality research more 

3) Collaboration is a must for researching this sector 

4) Encourage some prominent researcher in this sector 

5) They should dedicate themselves to this field 

6) Share their investigations, among others  

 

7.14. Recommendation for the Developer: 

1) Developer should develop Bangla language processing tools according 

to the demand. 

2) They should apply the most updated technology 

3) They can offer training or intern on BLP under their software 

companies 

4) Recruit some linguist as a consultant  

5) To conduct survey 
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7.15. Recommendation for Users: 

1) User should use Bangla language Processing Software frequently 

2) They can use mobile apps and try to find out bugs (a problem that 

needs to be fixed) 

3) They can express their opinions via social media or direct to the 

developer or researcher as their feedback is essential.  

 

7.16. Recommendation for Bangla Conjuncts and Ligature 

redesigning: 

1) Conjuncts and Ligature are the select properties of the Bangla 

language, but sometimes it is very tough to set a model for those 

unique form like- ‗ ,  ,                  ড়্  ড়ু ঢ়ু      ’ 

etc., and ligatures like- ড়্  ড়ু ঢ়ু 

We need to redesign the shape of conjuncts and ligatures 

2) There should be an option in every Bangla Keyboard Interface to write 

conjuncts in simple form as well. For example-‘ ’ instead of  ‗শ্রূ.‘  

We should develop font technology to overcome the opacity of conjuncts and 

ligatures. 
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CHAPTER 8 

CONCLUSION 

This paper presented Bangla Language Processing (BLP) in Bangladesh regarding 

trends challenges and recommendations for overcoming the existing obstacles. Bangla 

Language Processing in Bangladesh still is a prominent place to explore. We 

discussed available BLP tools and tools under development as well. We tested some 

software from online and Android platforms to find out anomalies or limitations. Our 

selected software is Optical Character Recognition (OCR), Bangla Spell Checker, 

Bangla Keyboard Interface, Fonts, Machine Translation (MT), Text to Speech 

Converter (T2S), Speech to Text Converter (S2T), Bangla Search Engine, Bangla 

Corpus Development, IPA Transcription, Sentiment Analysis, and Bangla POS 

tagging.  We collected data from four interviewee groups, including developers, 

researchers, technical experts, language experts, and users. Despite our best efforts, 

we could not reach the policymaker. 

If we look at Bangla Language processing tools like Bangla font, we see many 

anomalies. Especially in many conjuncts mentioned in the data presentation chapter, 

we cannot display them electronically transparently. Likewise, SutonnyMJ the 

conjuncts- ¸, », Ð, Zœ, Z¥, ª̀æ, š‘, b¥ y, e øy, åæ, ®§, ¯’, o&, oy are not clear in all presented 

fonts, and their sizes are different in 14 points size considered standard for Bangla 

Type. Command to type Bold or regular does not work correctly for some Bangla 

fonts. Another essential thing is the aesthetic view of fonts. Some fonts are too small 

in standard 14 points size, and some are comparatively larger. There is debate on 

Bangla Keyboard Layout like which is convenient- Bijoy Layout or Phonetic Layout. 

We cannot write Bangla fully phonetically with the help of the present English 

Keyboard. Ligature and conjuncts are broken while convert from ASCII to Unicode 

and vice-versa. Speech to Text, along with google translate software, does not 

recognize the pronunciation of  ,  ,  ,  , etc. and interestingly, the pronunciation of 

‗ ফ‘ annotates as ‗61‘. Bangla OCR does not recognize many words, conjuncts, 

and different formats like pdf as well. Spell checker like Avro suggests wrong 

spelling and also more than one or two false suggestions. IPA transcription software 

does not support ASCII or android along with silent letters in some cases. The 
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challenges are limitation of technology, lack of experts, lack of datasets, a lack of 

linguistic knowledge, lack of collaboration, lack of funding, and many more. We see 

that we have no benchmark or standard corpus, including speech and written form. 

We need permission to use datasets from private sources.  

However, we have not applied font technology for the Bangla language well; by 

conversion, there are so many complex scripts like Chinese, Japanese, Tamil, Arabic 

languages that developed their font technology and can display their written form. 

Even the writing system is different from some languages like Arabic (Right to Left). 

Nowadays, the Avro keyboard gets more popular than Bijoy because the new 

generation compares English letters to Bangla letters and finds phonetic layout like 

Provat, Ridmik, Google-Board, Ekushey, etc., convenient. Unpublished research 

showed that 90% of young (approximately 5,000 students were participants) are 

comfortable with the phonetic layout. As ASCII format does not support maximum 

field, most Unicode fonts are now available, but the major problem is the 

compatibility issue. But another thing is that Unicode does not support photoshop, 

illustrator, premium, etc. Typing is always with typo error, so in English and other 

languages spell checker is available; conversely, we did not get any Bangla spell 

checker and grammar checker. If we want to develop a user-friendly speech-to-text 

and vice-versa software, we need to correct annotated addresses from the audio file of 

standard pronunciation. Separately or personally, some works have been done in this 

field. Still, those words and the articulation of Bangla words in google translate are 

not validated or authenticated by any linguist.  

Moreover, there is a debate, whether the book represents the standard pronunciation 

of Bangla words of Dhaka City or Bangladesh, on the book named ‘উ ফটফ অনণত’ 

published by Bangla Academy. The application of such rules in terms of 

pronunciation should be marked by digitalization and preservation of Standard 

Pronunciation of Bangla words frequently used in all sectors. Some accents data have 

not been inserted into the software. There is no digital audio record of Bangla words. 

Bangla OCR, Speech to Text, and vice-versa software are not user friendly. Sentiment 

analysis software is at armature level. POS tagging software, stemmer, lemmatization, 

word categorization are not developed up to the user dem, and only because of not 

publishing a digital dictionary. We got IPA transcription software for the first time in 

Bangla, but it does not support ASCII format and the android version. Some words 
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cannot be transcribed correctly. Regarding the corpus, there is no complete 

representative Bangla Language Corpus. Some developers made some canons only 

based on the specific field; for example, a developer developed a tool like speech to 

text. He annotated datasets from different users of different contexts. But the major 

problem is whether the corpus is validated or reviewed by a linguist or language 

experts.  Without the current project running in Bangladesh Computer Council. There 

is no complete collaboration in this field. Many organisations and institutions 

developed their own datasets, but those are not open for publicly accessible for 

example, google developed a datasets, but it is not open or even validated by linguists 

or experts. Prof. Muhammad Zafar Ikbal took an excellent initiative personally to 

apply Computational Linguistics in the academic area in SUST. CRBLP of Brac 

University started to develop some BLP tools funded by a Canadian organization, but 

unfortunately, that stopped. So, funding and collaboration seem rare. Students of the 

computer science or linguistic department are not interested in this field as there is no 

complete Bangla Language corpus. Especially a public institution might play an 

important role in this sector. We requested almost 150 academic papers for getting 

full text on BLP through Researchgate, but around 5-6 researchers send the articles. 

So, the lack of sharing research is another big problem in our country. We could not 

reach many researchers in this field after knocking via mail or phone-contact, even 

after confirmation of the appointment. A project offered by the government (2016-

2021) continuing in Bangladesh Computer council makes us think positively 

regarding Bangla Language processing. For the first time, a big budget is being spent, 

including collaboration. Tender is also another problem because of the big-budget. It 

took a long time to start the project. We can fix most issues like bugs and anomalies 

by making a well representative standard Bangla corpus and more funding and 

collaboration.  According to the standard Bangla Corpus, we should reprogram our 

BLP tools, and tools should be open source, including active online and offline.  The 

researcher should work actively in this field. We did not mention exactly how many 

software companies are working in this sector; their purposes are not understanding. 

Paid and open-source software should be tested by linguists.  The researcher should 

analyze the anomalies of BLP tools up to the demand of the developer. A complete 

Bangla Corpus should be developed, and find out the more appropriate model for 

Bangla Language processing. Digital Bangla Grammar is a must for understanding 
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Bangla Language quickly. Language should have got priority as our martyr sacrificed 

their lives to protect the right of mother tongue. Still, our government and experts in 

this field are silent for many years after independence. That is why we cannot move 

forward. Almost all the works are done based on written corpus; there are a few 

correct annotated datasets on speech. We only studied the open-source tools but paid-

version Bijoy Bayanno 2020. Paid tools should be analyzed. The dataset for the 

devices has not been discussed fully as those are not available. We did not make a 

comparison for all BLP tools without a few like fonts, spellchecker. We need some 

detailed linguistic challenges and solutions to overcome limitations. Researcher in this 

field will get an overall idea regarding Bangla language Processing in Bangladesh and 

motivate to explore many areas of this subject. It is high time we worked together to 

update or fix bugs up to the users‘ expectations.  
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APPENDIX I 

Interview and deliberation/colloquium 

Daniul Huq, Professor (Retd.) of Bangla Department of Jahangirnagar 

University: 

Bangla Language Processing in Bangladesh seems plodding progress in Bangladesh 

compared to the other languages like Arabic, Chinese, Japanese, etc. We have no 

compatible keyboard layout and fonts. Other tools development is at in amateur level. 

In a recent workshop, we found around 300 conjuncts of the Bangla language, which 

are not added to the software. Avro is a syllabic keyboard, so we cannot write many 

letter combinations. As it has spelling suggestions, the user can get confused whether 

the correct one. It does not support Adobe Photoshop, Illustrator, etc. 

Muhammad Zafar Ikbal, Professor of CSE, Shahjalal University of Science and 

Technology: 

It is my great pleasure to let you know that six students are researching Bangla 

Language Processing at SUST. We are to take assist from a linguist in every step. We 

have almost all kinds of technology available for the computing of the Bangla 

Language. As the development of the corpus is time-consuming, we tell the researcher 

to make their datasets. For example, -a respondent utters ten sentences in ten different 

tones to represent naturalness for Speech to Text converter.  They make sure the high-

quality voice. 

On the other hand, Bangladesh Computer Council is working very well on this 

platform. Government fund Tk 160cr for the project. Half of the budget is for making 

a standard corpus of the Bangla language. Though sometimes, they change their 

mindset to go abroad for a better opportunity. Afterward, they did not come back to 

Bangladesh.  

Abdullah-Al Mumin, Professor of CSE, Shahjalal University of Science and 

Technology: 

 Lack of corpus is one of the causes that we are not getting convenient tools. We 

developed a text corpus, Sumono, the largest of its kind at SUST, consisting of 27 

million words. We had developed another English-Bangla parallel corpus, SUPara, at 

SUST that consists of 2,000000 words either in languages. We are collaborating with 
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some of the Professors of Bangla at SUST. We need more collaboration. Government 

or Institutions should increase the funding opportunities. However, we fund some 

Ph.D. students through the ICT ministry. Now, I am working on collecting audio from 

the Sylhet dialect. I plan to develop a corpus on 'Rabindranath Tagore' like a corpus 

developed on 'Shakespeare,' and write a book on Bangla Language Processing. 

Professor Niladri Shekhor Dash of ISI at India did excellent work in this field. If I get 

a chance to collaborate with linguists, we can develop some necessary applications on 

BLP. We will publish our datasets and tools on websites as open-source resources.  

Shakhawat Ansari, Professor of linguistics, University of Dhaka: 

It is a matter of sorrow that we do not give much importance to Bangla Language in 

Bangladesh. Still, we do not have any language planning and policy. There is no 

incorporation between spelling and articulation of the Bangla Language. If 

incorporation is not possible, then there will be more option for a single word like 

'ফভীহঘওো'. The government can make a highest-body who will work for incorporating 

Bangla language. Experts from Bangla, English, and Sanskrit will be the members of 

the committee. The name of the highest authority can be 'VASHA COMMISSION' or 

a relevant term. Bangla Academy is working on Bangla Language Development, but 

there are no linguists of Bangla Language. We did not get a good number of linguists 

of Bangla Language. We are working on Indigenous languages, but the mainstream's 

language problems should be solved first.   

 

Niladri Shekhar Dash, Linguistic Research Unit, Indian Statistical Institute: 

Corpus is one of the significant areas for BPL. We do not have a complete and 

representative Bangla Corpus in Bangladesh and West-Bengal as well. It is very time-

consuming to develop a representative corpus. If we want to build a speech corpus of 

the Bangla Language, we must consider things like speech annotation correctly. We 

need high-quality tools for recording high-quality voices. There are 16 different 

components for a speech like intonation, tone, pitch, length, etc. We need to analyze 

those components for sentiment analysis. In Bangladesh, I have been invited to 

collaborate with a BLP project. Where one chapter of my book recommended corpus 

development guidelines. Now, Bangladesh Computer Council is working on a project. 

They are trying to develop many tools—some works. There are many challenges in 
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developing BLP tools. For example-Technical (not available for the Bengali 

Language) 

Development of Bengali font technology, Text processing tools, Text Annotation 

tools and techniques, Development of Bengali font technology, Data archiving of 

texts, Text Normalization techniques, Text-to-Speech/Speech-To-text, Machine 

Translation tools, Speech Recognition tools, Sentiment Analysis and Recognition, 

Hate Speech analysis and Recognition, Verbal Aggression recognition, and many 

more. On the other hand, Linguistic (Not available for the Bengali Language)- 

Standard and well-representative text corpus, Standard and well-representative 

Speech corpus, Parallel text corpus, Multimodal Text, and Speech Corpus, Annotated 

Text and Speech, Corpus Processed Text and Speech Corpus, Digital Lexical 

databases, Frequency-based Lexical Databases, Concordance List of most frequently 

used words, Parsed Syntactic Databases, Digital dictionaries and thesauri Digital 

Bengali grammar and many more. We can develop the tools above since complex 

scripts like Chinese, Japanese, Arabic (Writing systems different from Bangla and 

English) have already created them. 

Nabeel Mohammad, Associate Professor of CSE, North South University: 

While we go to work on Bangla Language, the problem we face is the lack of 

datasets. Suppose we want to make a corpus where 100 linguists will work and 2-3 

years need to finish the canon. But we cannot move forward because of a good 

number of linguists. We can develop tools for the Bangla language but, we need 

validation from linguists. We need sufficient funds for creating tools. To represent the 

naturalness of devices, we need access to a different context. But some places are 

restricted. For example- we cannot use the language of our Parliament easily. 

Diversity and volume of datasets are other areas to explore. We managed data in one-

dimension to train the system, but linguists work data in many dimensions. Lack of 

collaborations seems another problem in developing BLP tools. Dependency parsing 

is one of the challenging tasks for linguists to analyze.      

Mamun Or Rashid, Associate Professor of Bangla Department at Jahangirnagar 

University and Language Consultant at Bangladesh Computer Council: 

I am working on a project at Bangladesh Computer Council as a Language 

Consultant. Hence, we are trying to develop some BLP tools. We already developed 
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spell and grammar checkers, OCR, IPA transcription software, Sentiment analysis, 

Machine Translation based on ten languages. We are collaborating with the 

technologist. Nearly ten teachers of the linguistics department are working on this 

BLP project funded by the government. We are trying to create a convenient Bangla 

Keyboard layout. It is impressive that the software company named ‗Vendor‘ found 

nearly eight lakh unique tokens of the Bangla language. There are some problems in 

negotiation with Unicode Consortium; for example- they directed us to write ‘ ড় ঢ়’ 

as first we have to insert ‘ব ট ঠ’, then we have to put ‗.‘ (Nukta). But, we proposed to 

Unicode Consortium to include ‘ ড় ঢ়’ as a single/atomic character. We should work 

hard for dependency parsing as it may solve many problems on BLP.    

Mashrur Imtiaz, Assistant Professor of Linguistics Department, University of 

Dhaka:          

Bangla Language Processing still needs to be focused remarkably. Once upon a time, 

CRBLP started working with the primary hub of Bangla Language, but it stopped 

because of funding. There is a debate on keyboard layout designing, but I think it 

depends on the skill; for example- I am habituated with typing Avro keyboard, so now 

I did not find any problems typing Bangla Language. I can also type with Bijoy. 

Sometimes, we compare the Bangla Writing system with typing, but we should keep 

in mind that typing is a different platform, so the wring style may vary. Ridmik or 

Avro got famous on the web for writing Bangla. Now professionally, the UniBijoy 

layout is being used as well. So, we can make incorporate of keyboard layout. We 

could not develop user-friendly software because of the corpus. Bangladesh Computer 

Council is trying to establish a canon, but it is in the initial phase. We can start corpus 

with standard language, so we need to create the base from written documents. The 

commonly used fonts are SutonnyMJ, Kalpurush, Shiyam Rupali, Nikosh, etc. Some 

Newspaper uses their fonts like Prothom Alo uses the ‗Prothoma‘ font. All the 

newspapers are using Unicode-based font. Overall, we need collaboration to 

overcome these problems. Still, somehow our programmer thinks language is a simple 

entity, but language itself is a complex entity, so we need to analyze the languages for 

computation.  

Sajjadul Islam, Professor of Bangla Department, Jahangirnagar University: 
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We do not see software like Bangla Pronunciation. It is essential to have this kind of 

tool for our students and users of the Bangla Language. In Bangla Academy, they 

published many dictionaries on Bangla Language. But, as per my knowledge, there 

are no linguists in their committee. We should include a journalist in such a 

committee and know that newspaper represents the everyday language. We have no 

original Bangla Grammar yet. We could not solve a problem like which one we write 

‘ ফ শ ফ ’ or ‗ ফ ফ ‘.  ‗ ফ শ ফ ’ is the English word ‘ ফ ফ ‘ is a French word. So, 

we need the incorporation of using words. We could not make a digital dictionary. 

But it is possible to write a digital one.  

Tarik Manzoor, Professor of Bangla Department, University of Dhaka: 

We see a few numbers of BLP tools available in Bangladesh. I do not have much 

experience using those available tools. We have no spell checker in Bangla. It‘s is a 

necessary tool for use. Bijoy or Avro can develop this as an inbuilt tool. There are 

many anomalies in font display. I am using Bijoy Bayanno 2020, where some 

anomalies like If we type unconsciously ‘ঘু,’ and then delete ‘া’ু. Afterward, add ‘া’ু, 

then the modified vowel goes a little far from the letter. To avoid this problem, we 

had to delete whole ‗চু,‘ and retype the ‘খশ ’. It is time-consuming. A developer also 

develops a system where automatically space comes after punctuation marks. 

 Bangla Language Processing cannot move forward because of a lack of incorporation 

in spelling, pronunciation, etc. There might be 2 or 3 options for word spelling. The 

same thing can best apply to accents.  

Mohammad Azam, Professor of Bangla Department, University of Dhaka: 

Many researchers are conducting BLP. But we could not solve the problem whether 

we use Bangla or foreign words in our language. So, our Bangla grammar is not 

complete yet. We use Bangla words but add Sanskrit suffix. In this case, how we 

differentiate words. I think it‘s better to treat terms used in Bangla as Bangla words. 

Our country has got 3 or 4 renowned linguists. But we need more. The linguistic 

department should come forward to research in this field. A committee should be 

formed under Bangla Academy who will work for the development of the Bangla 

Language. Some letters will not use shortly like- ‘ৎ, ড, র’ etc.  

Rifat Hassan Jihad, Mechanical Engineering, KHUET: 
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The main challenge I faced while developing a Bengali layout is to map the র ট 

(Aspirated) & অ  ট (Unaspirated) phoneme according to keystroke frequency. On 

most of the existing designs, these types of characters are mapped under one key. 

Again, all vowel letters have to be mapped under the Alt-Gr state to keep all keys in a 

uniform style. It is logical, but it is not possible to maintain the keystroke frequency 

efficiency in this style. All vowels can be generated with the Hasanta key, but the 

Dead Key feature is not available in Linux-based OSs. Mapping Bengali ligatures in a 

layout is problematic. As the current input method system (XKB) in Linux-based OSs 

does not support this kind of key-mapping. 

Arif Ahmed, Information science, Leading University, Sylhet:                                                       

The 1st challenge is a good dataset/corpus. Since most of the researches is now being 

conducted in deep learning methods, a suitable dataset is essential. We didn't have 

any, so we had to prepare our own, which took a lot of time—2nd challenge: 

computing resources. Again, deep learning algorithms need to be run on powerful 

machines. Luckily, our department provided us a GPU-based server for our 

experiments. Lack of previous researches: There are not many pieces of research done 

in Bangla with state-of-the-art techniques. So, we couldn't take much from the 

literature review. 

Expert linguists: Although we didn't need in-depth linguistic knowledge for our tasks, 

I would appreciate some help from linguists at the earlier stage of my studies. 

A. S. M. Shakil Haider, Ph.D.  candidate at Texas Tech University, USA: 

Natural Language Processing is an exciting field. But Bangla Language Processing is 

in the primary stage. I use some tools to write Bangla on the web. Usually, I use 

‗SARCHAKKRA‘ for writing Bangla. There is no spelling correction option in that 

interface. It would be better if the developer adds this facility. Pronunciation of words 

is essential so that it might be added as well. Many conjuncts are not clear while 

writing in Bangla. Professionally 90% of people use ASCII format, but it does not 

support many platforms like google meet, Turnitin, etc. I searched tools like speech to 

text and vice versa in the play store, but most of them are worthless. The researcher 

should come forward in this field.  

Sabbir Ahmed, Final Year Student, CSE of North South University: 
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As a student of CSE, we are to complete many projects. Some students take projects 

on Bangla Language Processing; for example- I am now developing a system where 

voice can be verified. The main challenge is to find out the perfect model to apply. 

We can create many tools on BL by some available datasets. But we should identify 

first what model goes with what datasets. Many people think that Bangla coding is 

significant for computing Bangla Language, but it is not valid. The model applicable 

is necessary to know first. Coding in Bangla is possible, but the international standard 

should maintain in this case. We do not get good research because some students do 

the project to get a good grade. The quality of their task is deficient. So, we do not 

have much knowledge of linguistics, so we need collaboration to produce a validated 

tool.  

Sanjid Alom, Arabic department, University of Rajshahi: 

I have some experience using BL (Bangla Language) apps. Especially, speech to text 

software. The problem is that sometimes, it does not work correctly. It got hang or 

stop. Bangla fonts are not marginable with English font. More apps on Bangla 

grammar should be developed. There is an alignment problem while Bangla and 

English are written together in the same line. Sometimes, words are typed in Bold 

format. It cannot be changed in a regular form easily. Fonts are broken while 

changing the MS word  

versions. Sometimes, the command does not work like if I want to bold some Bangla 

Typeface, then it remains normal and vice-versa. Some Bangla ligatures and 

conjuncts are not clear in different fonts. There are problems in the aesthetic view of 

some fonts.     

Sayada Jahan, MEd (continuing) in Education, IER, University of Dhaka: 

Many Bangla Language Processing tools are now available in the play store. All are 

not supported on all platforms. Some apps need the updated android version. I 

downloaded a software text to speech, but it did not work correctly. Even typed 

Bangla in windows 19 does not support well in the earlier version. When I transfer 

Microsoft doc from 19 to 2007, then all the Bangla Words glue to each other, for 

example- ‘আহফদ্ঢোফোদ্ওপোদ্মোোহ.’ Sometimes, Bangla scripts break down into different 

versions of MS word. 
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On the other hand, in the excel sheet same font in the same size seems different in 

some columns. We should immediately develop tools like Bangla spell and grammar 

checker. We are going through a pandemic situation where students participate in 

online classes, but there are no Bangla compatible tools like Zoom, google meet, or 

Duo. Some devices are paid versions like spell checker of CRBLP, Bijoy of Ananda 

Computers. These tools should be publicly accessible for further research also.  
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Appendix II 

Some BLP Tools  

Unicode Supported Fonts: 

1. Amar-Desh 

2. Adorsholipi 

3.  Aponalothi 

4. Akashnormal 

5. Amar-Bangla 

6.  Azad 

7. Amar-Bangla-Bold 

8. Bangla-Kolom-Bold 

9. Bangla 

10.  Bensen Handwriting 

11.  Buriganga 

12.  Bangla-Kolom 

13.  Bensen 

14. 16-December 

15.  Ekushey-kolom 

16.  Ekushey-sumon 

17.  Ekushey-Kolom.Bold 

18. Ekushey-Bangla 

19. Godhuli 

20. Ghorautro 

21.  Kalpurush 

22.  Likhon Normal 

23.  Lal-Salu 

24.  Lal-Sabuj 

25.  Lal-sabuj-Normal 

26.  Mitra 

27.  Muktinarrow 

28.  Mohua 

29.  Mukto 

30.  Mukti 

31. Mukti_1.99_PR 

  

32. NikoshLight-Ban 

33.  NikoshBAN 

34. NikoshGrameen 

35. Nikosh Light 

36. Nikosh 

37.  Punatbhaba 

38.  Rupali 

39. Sornaly 

40. Sulekha Bangla Font 

41. Sumit Bangla Font 

42. Sumon Unicode Madhob 

Bangla Font 

43. Sumon Unicode Rajani 

Bangla Font 

44. Sumon Unicode Slipi 

Bangla Font 

45. Sutom Bangla Font 

46.  Solaimani Lipi 

47. SuttonNy Bangla Font 

48. SolaimanLipi_Bold 

49. SolaimanLipi_20-04-07 

50. SolaimanLipi_22-02-2012 

51. SolaimanLipi_29-05-06 

52.  Sagar-Normal 

53.  Sornali 

54.  Sharifa 

55.  Sumit 

56.  Siyamrupali 

57.  Shimanto 

58.  SutonnyMJ 

59. Vrinda 

 

 

Table 1: Unicode supported fonts 

 

http://banglafont.com/?p=Download%20Sornaly/
http://banglafont.com/?p=Download%20Sulekha%20Bangla%20Font/
http://banglafont.com/?p=Download%20Sumit%20Bangla%20Font/
http://banglafont.com/?p=Download%20Sumon%20Unicode%20Slipi%20Bangla%20Font/
http://banglafont.com/?p=Download%20Sumon%20Unicode%20Slipi%20Bangla%20Font/
http://banglafont.com/?p=Download%20Sutom%20Bangla%20Font/
http://banglafont.com/?p=Download%20SuttonNy%20Bangla%20Font/
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Some Latest fonts developed by ‘LIPIGHAR’ 

ম য় ফী RRR 
িরপ ত আর রহম ন 

আম র োস ন র ফ াং  
ইউিনকক ড এফাং ANSI | 2 স্ট ই 

িন দ্রী হয কহড 
িন দ্রী োলখর ফ   

আম র োস ন র ফ াং  
োত হ  ফর্ণ 
োতৌিপকুর রহম ন 

আম র োস ন র ফ াং  
ইউিনকক ড এফাং ANSI | 4 স্ট ই 

 

খ িদ োমকঠ  থ 
এইচ. এম. খ িদ 

 
ইউিনকক ড এফাং ANSI | 2 স্ট ই 

আজ দ োপনী 
আফু ক  ম আজ দ 

 
ইউিনকক ড এফাং ANSI | 2 স্ট ই 

খ িদ ক িকিন 
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এইচ. এম. খ িদ 

 
ইউিনকক ড এফাং ANSI | 2 স্ট ই 

খ িদ িময় রহ ট 
এইচ. এম. খ িদ 

 
ইউিনকক ড এফাং ANSI | 2 স্ট ই 

ফ ু দ  
Baloo DaCreated by: Noopur Datye and Ek TypeUnicode3 styles 

োন কট  স ন স োফঙ্গি 
Noto Sans BengaliUnicode13 styles 

 
Siyam RupaliCreated by: Md. Tanbin Islam SiyamUnicode1 style 

সাগর 
SagarUnicode1 style 

নিকশ 

https://banglafontlibrary.com/en/fonts/www.ektype.in
http://www.omicronlab.com/
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NikoshUnicode1 style 

ওোমধুরুর 
KalpurushCreated by: Md. Tanbin Islam Siyam Unicode1 style 

িহন্দ িলিগুিড় 
Hind SiliguriUnicode5 styles 

গ  দ  
GaladaCreated by: Latin by Pablo Impallari, Bengali by Jeremie Hornus, 

Yoann Minet, and Juan Bruce Unicode1 style 

একুকল োগ ধূি 
Ekushey GodhuliUnicode1 style 

োফনকসন 
BenSenCreated by: Subrata SenUnicode1 style 

ফ াং  
BanglaUnicode1 style 

আত্ম  

অন ক িহত 

http://www.omicronlab.com/
https://banglafontlibrary.com/en/fonts/www.black-foundry.com
https://banglafontlibrary.com/en/fonts/www.black-foundry.com
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AponaLohitUnicode1 style 

আক ল 
AkaashUnicode1 style 

আদর্শলিলি 
 

একুকল সুিমত 
Ekushey SumitUnicode1 style 

একুকল লিরপ  
Ekushey SharifaUnicode1 style 

একুকল সরস্বতী 

একুকল ো িহত 
Ekushey LohitUnicode1 style 

একুকল দগুণ  
Ekushey DurgaUnicode1 style 

একুকল আজ দ 
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Ekushey AzadUnicode1 style 

স োলোইমোনলললি 
SolaimanLipiCreated by: Solaiman KarimUnicode1 style 

োন কট  োসিরফ্ োফঙ্গি 
Noto Serif BengaliCreated by: Indian Type FoundryUnicode2 styles 

োন কট  স ন্স োফঙ্গি 
ইউআই 

Noto Sans Bengali UIUnicode9 styles 

মুিি 
MuktiCreated by: Dr Anirban MitraUnicode1 style 

িমন  
MinaUnicode2 styles 

চ রুক  ইউিনকক ড 
Charukola UnicodeCreated by: Chandan AcharjaUnicode6 styles 

http://www.ekushey.org/
http://www.monotype.com/studio
http://www.geocities.com/mitra_anirban/hobbies.htm
http://www.charuchandan.com/
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চ রুক  র উকেড 
োহড ইউিনকক ড 

Charukola Round Head UnicodeCreated by: Chandan AcharjaUnicode 

চ রু চন্দন হ ডণ কর ক 
ইউিনকক ড 

CharuChandan HardStroke UnicodeCreated by: Chandan AcharjaUnicode4 
styles 

চ রু চন্দন ইউিনকক ড 
Charu Chandan UnicodeCreated by: Chandan AcharjaUnicode4 styles 

চ রু চন্দন ব্ল ড িি 
ইউিনকক ড 

Charu Chandan BloodDrip UnicodeCreated by: Chandan AcharjaUnicode4 
styles 

চ রু চন্দন িিিড 
ইউিনকক ড 

http://www.charuchandan.com/
http://www.charuchandan.com/
http://www.charuchandan.com/
http://www.charuchandan.com/
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Some Bangla apps of Android phone:  

There are many Bangla apps are available in android or smart phone. Some app‘s 

name has been given below- 

1. Bangla to English Dictionary 

2. English to Bangla Dictionary 

3. Bangla Speech to Text 

4. Bangla Text to Speech 

5. Banga OCR 

6. Puthi OCR 

7. Subachan speech to text 

8. Bangla Dictionary offline  

9. Bangla Panini keyboard 

10. Bangle SMS android app 

11. Bangla calendar android app 

12. Bangla currency converter android app 

13. Bangla vai android app 

14. Bangla Rashifol android app 

15. Bangle calculator 

16. Recipe (Bangla) 

17. Bangladeshi National Anthem 

18. Maths for kid in Bengali 

19. English to Bengali flashcards vocabulary app 

20. Bijoy keyboard app 

21. Avro keyboard app 

22. Bangla-TV android app 

23. Mayabi Keyboard 

24. Ridmik Keyboard 

Bengali Spelling Checker: 

1. Nikosh Bangla 

2. Ankur 

3. Mozilla add-on 

4. Avro 

5. Shuddhoshabdo 

6. Srishty 

Bangla Keyboard Layout: 
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2. Shahid Lipi 2. Inscript Keyboard 3. Jatiyo keyboard 4. Probhat 5. Ekushey 

keyboard 6. Munier keyboard 7. Bijoy 8. Uni Gitanjali 9. Rupali keyboard 10. 

UniBijoy keyboard 11. Ridmik keyboard 12. Mayabi keyboard 13. Bangla 

word keyboard 14. Baishakhi keyboard 15. Avro keyboard 
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ক্রমিক 

নং 
মিষয়িস্তু মিিরণ 

১ প্রকল্পের নাি গবেষণা ও উন্নয়বের মাধ্যবম তথ্য প্রযুক্তিবত োাংলা ভাষা সমৃদ্ধকরণ প্রকে  

২ মিয়াদ জুন ২০১৬ - জুন ২০২১ 

৩ প্রাক্কমিত ব্যয় 

 

অল্পথ ের উৎস পমরিান  

মিওমি ১৫৮৯৬.৬৯ (িক্ষ টাকায়) 

মিাট ১৫৮৯৬.৬৯ (িক্ষ টাকায়) 

৪ িনিি 
কিকতো: ১১ িন 

কি েচারী: ৭ িন 

৫ পটভূমি 

োাংলা ব্যেহাবরর ক্তিক থেবক পৃক্তেেীবত প্রভােশালী ভাষাগুবলার একটি। োাংলা ভাষাভাষীর রবয়বে রিস্নাত ভাষা-আবদালবের 

ইক্ততহাস। থিশ ও ভাষার মর্ যািা রক্ষায় এই জাক্ততর রবয়বে থগৌরেময় ঐক্ততহয, রবয়বে ভাষার প্রক্তত িরি, ভাষাবক সমুন্নত রাখার 

থেতো। ক্তকন্তু দুঃখজেক হবলও সতয, োাংলা ভাষাবক প্রযুক্তি োন্ধে করার থক্ষবে প্রবয়াজেীয় ক্তভক্তি ততক্তর হয়ক্তে, ক্তেবশষ কবর 

কক্তিউটিাংবয় োাংলা ভাষাবক অক্তভবর্াক্তজত করার থক্ষে-- খুে থেক্তশ অগ্রসর হয়ক্তে । আেবদর ক্তেষয় থর্, গণপ্রজাতন্ত্রী 

োাংলাবিশ সরকার আন্তজযাক্ততক পর্ যাবয় োাংলা ভাষাবক তুবল ধরার জন্য ‘গবেষণা ও উন্নয়বের মাধ্যবম তথ্য প্রযুক্তিবত োাংলা 

ভাষা সমৃদ্ধকরণ’ প্রকল্প অনুবমািে করায় েতযমাবে একটি কম যর্জ্ঞ শুরু হবয়বে।  

কম যর্ঞ্জ সুসিন্ন হবল আশা করা র্ায়, মুবখ উচ্চাক্তরত োাংলা ভাষা স্বয়াংক্তিয়ভাবে কবিাজ হবয় র্াবে, ক্তলক্তখত থেক্সে 

কক্তিউোর পবে থশাোবে, মুক্তিত েই-িক্তলল দ্রুত সফেকক্তপবত রূপান্তক্তরত হবে, োাংলা ভাষা সঠিক র্াক্তন্ত্রক অনুোি পাওয়া 

র্াবে, োাংলা ভাষার ক্তেশাল থমৌক্তখক ও ক্তলক্তখত েমুো (করপাস) গবে উঠবে। এমে ১৬ টি সুক্তেধা ১৬ টি উপাাংবশর মাধ্যবম 

সিন্ন করা হবে এই প্রকবল্প। 

থিশবক ‘ক্তিক্তজোল োাংলাবিশ’ ক্তহবসবে গবে থতালার একটি প্রধাে শতয োাংলা ভাষাবক প্রযুক্তিোন্ধে করা। তথ্য ও থর্াগাবর্াগ 

প্রযুক্তিবত োাংলা ভাষার ব্যেহার ও প্রবয়াগ হবল থিবশর প্রশাসক্তেক ব্যেস্থা, ক্তশক্ষা ব্যেস্থা ও থর্াগাবর্াগ কাঠাবমাবত েতুে 

পক্তরেতযে সূক্তেত হবে। আন্তজযাক্ততক পর্ যাবয় োাংলা ভাষাবক র্োর্ে মর্ যািািাে ও উৎকবষ য থপৌৌঁোবো সম্ভে হবে। 

৬ িক্ষয ও উল্পেশ্য 

প্রকবল্পর লক্ষয ও উবেশ্য হবে আন্তজযাক্ততক পক্তরসবর (Global Platform-এ) থেতৃস্থােীয় ভাষা ক্তহবসবে োাংলাবক 

প্রক্ততষ্ঠা করা। ক্তেবশষ কবর, কক্তিউটিাং ও আইক্তসটিবত োাংলা ভাষাবক অক্তভবর্াক্তজত করা ো খাপ খাইবয় থেয়া- এ প্রকবল্পর 

প্রধাে উবেশ্য। গবেষণা ও উন্নয়বের মাধ্যবম তথ্য প্রযুক্তিবত োাংলা ভাষা সমৃদ্ধকরবণর লবক্ষয প্রকল্পটির উবেশ্য োাংলা ভাষার 

জন্য ক্তেক্তভন্ন প্রযুক্তিমাধ্যবম (ওবয়ে, থমাোইল, কক্তিউোর) ব্যেহারবর্াগ্য ক্তেক্তভন্ন সফেয়যার/টুলস/ক্তরবসাস য উন্নয়ে করা, র্াবত 

োাংলা ভাষা কক্তিউোবর ব্যেহার করবত থকাবো প্রক্ততেন্ধকতা ো োবক। 

৭ 

প্রকল্পের 

উল্পেখ্যল্প াগ্য 

কল্পপাল্পনন্ট 

োাংলা ভাষার জন্য ১৬টি সফেয়যার/টুলস/ক্তরবসাস য উন্নয়ে করা হবে। এরফবল আন্তজযাক্ততক পর্ যাবয় োাংলা ব্যেহাবরর সুবর্াগ 

ততক্তর হবে। সম্পূণ য োাংলা করপাস এোং োাংলা স্টাইল-ক্তশে সিন্ন হবল ক্তেশ্বমাবের োাংলা কক্তিউটিাং-এর ক্তভক্তি ততক্তর করা 

র্াবে। ১৬টি উপাাংবশর সাংক্তক্ষপ্ত পক্তরেয় োাংলা ও ইাংবরক্তজ ক্তশবরাোমসহ (ইাংবরক্তজ মূল, োাংলা সহবজ অনুধােবের জন্য ঈষৎ 

পক্তরমাক্তজযত) ক্তেবে উবেখ করা হবলা : 

 

ক) আন্তজযাক্ততক মাে েজায় থরবখ পূণ যাঙ্গ োাংলা করপাস উন্নয়ে (Development of Complete Bangla Corpus 

following international Standard) 
এই উপাাংবশর মাধ্যবম োাংলা ভাষার ক্তেশাল সাংগ্রহশালার েমুো প্রস্তুত করা হবে। এই করপাবসর মবধ্য োাংলা শব্দভাণ্ডার, 

োাংলা োকয সাংগ্রহ, মধ্যযুগ ও আধুক্তেক যুবগর সাক্তহবতযর পূণ যাঙ্গ ভাক্তষক তথ্য, োাংলাবিবশ প্রকাক্তশত সকল ও সামক্তয়কীর 

তথ্য, ক্তিটিশ পে য থেবক েতযমাে পর্ যন্ত িক্তলবলর ভাক্তষক তথ্য, োাংলাবিবশর প্রক্তমত ভাষা ও ক্তেক্তভন্ন অঞ্চবলর মানুবষর থমৌক্তখক 

ভাষার তথ্য অন্তর্ভ যি। আবরা েলা র্ায়, োাংলা করপাস ক্তেক্তিত করবে সঠিক োাংলা ভাষার শবব্দর উচ্চারণ, সে উচ্চারণ ক্তেেরণ 

ও ফরম্যাটিাং এর ক্তেিশ যে।  

ক্তেশাল এই ভাক্তষক তথ্য ভাণ্ডার সহবজ ক্তফল্টার, সটিাং ও সাক্তে যাং করার ব্যেস্থা এোং ক্তেক্তভন্ন ক্তিক্তজোল মাধ্যবম পঠেবর্াগ্য 

অেস্থায় োকবে। 

করপাবসর শব্দভাণ্ডাবরর POS ট্যাক্তগাংসহ কক্তিউটিশোল ভাষাক্তেজ্ঞাে সমক্তে যত অন্যান্য ধাপগুবলা সিন্ন করা োকবে। র্া 

পরেতী সময় ক্তেক্তভন্ন ভাষা প্রযুক্তি টুলবস ব্যেহার করা হবে।  

 

খ) তথ্য ও থর্াগাবর্াগ প্রযুক্তি ক্তেভাগ কতৃযক ততরীকৃত োাংলা OCR এর আরও উন্নক্ততসাধে এোং এর সাবে হাবতর থলখা 

শোিকরণ পদ্ধক্তত একীভূত করা (Further improvement of Bangla OCR developed by ICTD & 

integrating hand writing recognition system) 
ওক্তসআর হবলা অপটিকযাল কযাবরক্টার ক্তরিার র্া মুক্তিত েক্তে ো েইবয়র হরফবক কক্তিউোবর সাংবশাধে ও সিািোবর্াগ্য 

অেস্থায় রূপান্তক্তরত কবর। আইক্তসটি ক্তেভাগ কতৃযক ততরীকৃত োাংলা OCR শুধুমাে োইপ েক্তে ক্তেক্তিত করবত পাবর এোং এটির 

৮৭% সঠিক আউেপুে প্রিাে কবর। প্রস্তাক্তেত OCR টি হাবতর থলখা িকুবমন্ট শোি করবত সক্ষম হবে এোং োাংলা হরফ 

শোিকরণ ক্ষমতা ৯৯% এ উন্নীত করা হবে। ফবল এই অযাক্তিবকশেটির মাধ্যবম োইপ ো কবর দ্রুত কবিাজ ও ক্তিক্তজোইি 

করা র্াবে পুরাবো ও ক্তেরল োাংলা েই, হস্তক্তলক্তখত েক্তে, মধ্যযুবগর পুক্তে, ক্তিটিশ সমবয়র িক্তলল। এর ফবল প্রকাশো, ক্তশক্ষা-

গবেষণা ও িাপ্তক্তরক কাবজ মূল্যাোে সময় ও শ্রম োঁেবে। এই উপাাংবশর ফবল ক্তপক্তিএফ ো েক্তে থেবক হরফ শোি কবর 

সহবজ ওয়াি য প্রবসসবর রূপান্তর করা র্াবে। 

 

গ) কো থেবক থলখা এোং থলখা থেবক কোয় রূপান্তর সফেওয়যার উন্নয়ে (Development of Bangla speech to 

text & text to speech software) 
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ক্রমিক 

নং 
মিষয়িস্তু মিিরণ 

ক্তিে টু থেক্সে (STT) সফেওয়যার হবলা উচ্চাক্তরত কোমালাবক থেক্সবে রূপান্তর করা। এই অযাক্তিবকশেটি সিন্ন হবল ভাষণ 

ও েিব্য দ্রুত ক্তলক্তখত তো কবিাজ অেস্থায় পাওয়া র্াবে। ক্তেক্তভন্ন সাক্ষাৎকার, ক্তেবৃক্তত দ্রুত র্বন্ত্রর মাধ্যবম অনুক্তলখে করা 

র্াবে, র্ার ফবল অবেক অে য-সময় ও শ্রম োঁেবে। 

পক্ষান্তবর থেক্সে টু ক্তিে (TTS) অযাক্তিবকশে হবলা ক্তিক্তজোল থেক্সেবক উচ্চাক্তরত শবব্দ রূপান্তর করা। এই অযাক্তিবকশে 

র্াবির dyslexia ো পোর অসুক্তেধা,  reading challenges ো দৃক্তি-তেকল্য আবে তাবির উপকাবর আসবে । 

এর ফবল স্বয়াংক্তিয়ভাবে র্বন্ত্রর মাধ্যবম সরকাক্তর জরুক্তর ক্তেজ্ঞক্তপ্ত, ক্তেবি যশো, পক্তেকার ক্তশবরাোম/ তাজা খের থশাো র্াবে। 

ওবয়েসাইবে প্রকাক্তশত থলখা সহবজ থশাো র্াবে। 
 

ঘ) জাতীয় ক্তকবোি য (োাংলা) এর উন্নয়ে (Improvement of the National Keyboard (Bangla) 
 

২০০৪ সাবল োাংলাবিশ কক্তিউোর কাউক্তিল কতৃযক ‘জাতীয় োাংলা ক্তকবোি য’ (BDS-1538:2004) ততক্তর করা হবয়বে। 

অদ্যােক্তধ, এর ব্যেহার ও প্রবয়াগ খুে সীক্তমত পর্ যাবয় রবয়বে। এটি আবরা কার্ যকর করার জন্য, তার সীমােদ্ধতাগুবলা ক্তেক্তিত 

করা প্রবয়াজে এোং উন্নক্ততর জন্য প্রবয়াজেীয় পিবক্ষপ গ্রহণ করা প্রবয়াজে।পক্তরমাক্তজযত ও পক্তরেক্তধ যত ক্তকবোি যটি ক্তেক্তভন্ন 

ক্তিভাইস উপবর্াগী হবে এোং দ্রুত সহবজ ক্তের্ভ যল োাংলা কবিাবজর উপবর্াগী হবত হবে। 
 

ঙ) োাংলা ভাষাশশলীর েীক্তত প্রক্তমতকরণ (স্টাইল গাইি উন্নয়ে) (Development of Bangla style guide) 

প্রযুক্তির সবঙ্গ োাংলাভাষার সক্তিলবের প্রেম ও পূে যশতয হবলা ভাষার রীক্তত এোং ভাষা ব্যেহাবরর েীক্তত ঠিক করা। এর 

আওতায় রবয়বে ন্যাোরাল ল্যাাংগুবয়জ প্রবসক্তসাং-এ কার্ যকর হবে এমেভাবে োাংলা োকয ও শব্দ ক্তেবেষণ, োোে প্রক্তমতকরণ, 

োাংলা উচ্চারণ প্রক্তমতকরণ, োাংলা কযাবরকোর প্রক্তমতকরণ, োাংলা ক্তেরাম ক্তেি প্রবয়াগ-রীক্তত প্রক্তমতকরণ, অন্যভাষার সবঙ্গ 

োাংলা ভাষার ব্যেহাবরর রীক্তত (ইাংবরক্তজ, আরক্তে, সাংস্কৃত, োকমা প্রভৃক্তত) ক্তেধ যারণ, েীকা ব্যেহাবরর রীক্তত (ফুেবোে ও 

এন্ডবোে), গ্রন্থপক্তঞ্জ ও ক্তেঘ যণ্ট থলখার ক্তেয়ম ক্তেধ যারণ প্রভৃক্তত। 

 

ে) োাংলা ফন্ট আন্তুঃক্তিয়া/ রূপান্তর ইক্তঞ্জে) (Development of the Bangla font interoperability Engine) 

ক্তেক্তভন্ন ক্তিক্তজোল মাধ্যবম থর্মে, কক্তিউোর অপাবরটিাং ক্তসবস্টম, ওবয়ে ও থমাোইল িােফম য-এ োাংলা ফণ্ট স্থাোন্তবরর সময় 

থভবঙ র্ায়। কখবো কখবো এক অযাক্তিবকশে থেবক অন্য অযাক্তিবকশবে (বর্মে, ওয়াি য থেবক এবক্সল ো পাওয়ার পবয়ন্ট)বলখা 

স্থাোস্তবরর সময় ফন্ট থভবঙ র্ায়। এ ফন্টভাঙা সমস্যা থেবক মুক্তি পাওয়ার জন্য কক্তিউটিাং িযােফবম য ইন্টারাঅপাবরেল 

করার জন্য একটি/(একাক্তধক) আিশ য তথ্য এেবকাক্তিাং প্রক্ততষ্ঠা প্রবয়াজে। এই এেবকাক্তিাং এর ওপর ক্তভক্তি কবর ক্তকছু ফন্ট 

এেবকাক্তিাং কেভাে যার ততক্তর করবত হবে, র্া ফন্ট ইন্টারঅপাবরেল ইক্তঞ্জে ক্তহবসবে কাজ করবে। অে যাৎ ক্তেক্তভন্ন অপাবরটিাং 

ক্তসবস্টম, ক্তিভাইস, সফেওয়যার, মুক্তিত ও ক্তিক্তজোল মাধ্যবম ফন্ট ভাঙবে ো। ভাঙবল তা এই ইক্তঞ্জবের মাধ্যবম সঠিক অেস্থায় 

আো র্াবে। 

 

ে) োাংলা CLDR উন্নয়ে এোং ইউক্তেবকাি কেবসারটিয়বম জমা থিয়া (Development of Bangla CLDR 

resource and submit to Unicode) 

ইউক্তেবকাি কমে থলাকাল িাো ক্তরবপাক্তজেক্তর (Unicode Common Locale Data Repository বা CLDR) হবলা 

ক্তেবশ্বর প্রধাে ভাষাসমূবহর সহায়ক সফেওয়যার ক্তহবসবে মূল ক্তেক্তডাং ব্লক থর্াগােিাতা। এটি স্থােীয় ইউক্তেবকাি ক্তেষবয় বৃহিম 

ও প্রক্তমত তথ্য ভাণ্ডার। আন্তজযাক্ততক থকািাক্তেসমূহ তাবির সফেওয়যার আন্তজযাক্ততকায়ে ও স্থােীয়করবণ এই তথ্য ভাণ্ডার 

ব্যেহার কবর োবক এোং ক্তিএলক্তিআর প্রিি মাে অনুসরণ কবরে । োাংলা ভাষার থক্ষবেও এই উপাাংবশর মাধ্যবম 

ক্তসএলক্তিআর ভাণ্ডার উন্নয়ে ও প্রক্তমতকরণ কবর তা ইউক্তেবকাি কেবসারটিয়বম জমা ক্তিবত হবে এোং অনুবমািবের প্রবয়াজেীয় 

পিবক্ষপ ক্তেবত হবে। 

 

জ) োাংলা োোে ও ব্যাকরণ পরীক্ষক উন্নয়ে (Development of Bangla Spell & Grammar checker) 

স্বয়াংক্তিয় োোে পরীক্ষক ব্যেহার কবর শব্দ সঠিকভাবে সিািে করা সম্ভে। থমাোইল, কক্তিউোর, ওবয়েসহ অন্যান্য 

মাধ্যবম প্রক্তমত োোবের র্ভল ক্তেক্তিত করবে এোং প্রবর্াজযবক্ষবে সঠিক োোবের পরামশ য থিবে- এমে োোে পরীক্ষক উন্নয়ে 

করা হবে। োাংলা প্রায় সবমাচ্চাক্তরত, সমাে যক ও সমিশী (বহাবমাক্তেম, থহাবমাগ্রাফ, থহাবমাবফাে প্রভৃক্তত) ক্তেক্তিত করবত পারবে-

এমে োোে পরীক্ষক উন্নয়ে করা হবে। 

ব্যাকরণ পরীক্ষক  র্ভল োাংলা োকয জাোবত সাহায্য করবে। সরল ও জটিল োবকযর প্রেক্তলত সাধারণ র্ভলগুবলা ক্তেক্তিত কবর 

পরামশ য/ সাবজশে ক্তিবত সক্ষম ব্যাকরণ পরীক্ষক উন্নয়ে করবত হবে। োোে এোং ব্যাকরণ পরীক্ষক প্রুফক্তরিাবরর কাজ করবে, 

র্া দ্রুত ক্তের্ভ যল রেো ক্তেক্তিত করবে। 
 

ঝ) োাংলা র্াক্তন্ত্রক অনুোিক উন্নয়ে (Development of the Bangla Machine Translator (MT)) 

র্াক্তন্ত্রক অনুোবির মাধ্যবম দ্রুত োাংলা ভাষা ক্তেক্তভন্ন ভাষায় অনুোি করা সম্ভে হবে। েতযমাবে প্রেক্তলত র্ন্ত্র-অনুোি পদ্ধক্ততর 

থেবয় অক্তধকতর কার্ যকর ও সফল অনুোি পদ্ধক্ততর উন্নয়ে ঘোবো হবে। এর ফবল তথ্যমূলক োাংলা, প্রাক্ততষ্ঠাক্তেক 

রেো/িকুবমন্টস/ েক্তে, সাংোি ক্তেজ্ঞক্তপ্ত, আেহাওয়া সাংোি দ্রুত ক্তের্ভ যলভাবে অনুোি করা সম্ভে হবে। এই অনুোি-থকৌশবলর 

ফল প্রকবল্পর অন্যান্য উপাাংবশও ব্যেহৃত হবে। 
 

ঞ) ক্তিে ক্তরিার সফেওয়যার উন্নয়ে (Development of Screen Reader software) 

ক্তিে ক্তরিার সফেয়যার এর মাধ্যবম মক্তেেবরর পি যায় প্রিক্তশ যত হবে তথ্য (োাংলা থলখা ো ক্তেি)তা শোি ও  ব্যাখ্যা করা র্ায়। 

এই ব্যাখ্যা তারপর পুেরায় উপস্থাক্তপত হয় থেক্সে টু ক্তিে, শব্দ আইে ো থিইল আউেপুে ক্তিভাইস ব্যেহারকারীর জন্য। ক্তিে 

ক্তরিার একটি সহায়ক প্রযুক্তি র্া দৃক্তিশক্তিহীে, ক্ষীণদৃক্তি, ক্তেরক্ষর ো থশখার অক্ষম মানুষ ব্যেহার করবত পারবে।  
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ে) ক্তেবশষ োক্তহিাসিন্ন / ‘প্রক্ততেন্ধী’ ব্যক্তির ভাক্তষক থর্াগাবর্াবগর জন্য সফেয়যার উন্নয়ন (Development of software 

for disable people) 
সাধারণ মানুবষর কাবে সহজ ক্তকন্তু ক্তেবশষ ইক্তিয় ো অঙ্গ ব্যেহাবর অক্ষম মানুবষর কাবে ভাষা ব্যেহাবরর পদ্ধক্তত দুঃসাধ্য ো 

অসম্ভে হবত পাবর। এমে পক্তরক্তস্থক্ততবত োাংলা ভাষা উপবর্াগী সফেয়যার োাংলা ভাষাভাষী মানুবষর কল্যাণ েবয় আেবত পাবর, 

ক্তেবশষ কবর দৃক্তি ও শ্রেবণ স্বাভাক্তেকভাবে অক্ষম মানুবষর জন্য। এজন্য থিইল থোি যসহ কবয়কটি োাংলা সফেওয়যার ও টুলস 

ততক্তর করা হবে থর্ে মূক-েক্তধর-অঙ্গ োলবে অক্ষম মানুষ ভাষা/ োাংলা ভাষা ব্যেহাবরর প্রক্ততেন্ধকতা দূর করবত হবে। োাংলা 

ভাষা-অনুকূল সাইে ল্যাাংগুবয়জ বুঝবত সক্ষম ও প্রিশ যবে সক্ষম সফেয়যার ততক্তর করা হবে। 

 

ঠ) োাংলা অনুভূক্তত ক্তেবেষবণর সফেয়যার উন্নয়ে (Development of sentiment analysis software in Bangla) 

থসক্তন্টবমন্ট অযাোলাইক্তসস টুলস ভাক্তষক তথ্য ো থেক্সে ক্তেবেষবণর মাধ্যবম মানুবষর অনুভূক্তত ক্তেবেষণ কবর োবক র্া 

opinion mining োবমও পক্তরক্তেত। এর সাবে সিকযযুি হবলা প্রাকৃক্ততক ভাষা প্রক্তিয়াকরণ, থেক্সে ক্তেবেষণ ও গণেীয় 

ভাষাতবের ব্যেহার। এই সফেয়যার ততক্তর হবল থকাবো ক্তেবৃক্ততর কবন্টন্ট  ক্তেবেষণ কবর তার সারমম য, মূলভাে থের করা র্াবে। 

থকাবো েিব্য থেক্ততোেক, অক্তস্তোেক ো ক্তেরবপক্ষ ক্তকো তাও র্বন্ত্রর মাধ্যবম থের করা র্াবে। এর মাধ্যবম দ্রুত োজার-জক্তরপ, 

জেমত জক্তরপ করা, ক্তেে যােে উির জেমত র্াোই র্বন্ত্রর মাধ্যবম দ্রুত করা র্াবে। ক্তশক্ষা ও গবেষণায় ক্তেবশষ কবর 

থকায়ােবেটিভ ক্তরসাবে য এর প্রবয়াগ করা র্াবে।  

 

ি) একটি েহুভাক্তষক কবন্টন্ট রূপান্তর পদ্ধক্তত ও িযােফম য  উন্নয়ে করা (Developing a service platform 

combining language processing tools to build processing pipelines for value adding tasks in 

multilingual content processing) 
ভযালু অযাক্তিাং োস্ক ক্তহবসবে একটি থসো িযােফম য ক্তেম যাণ করা থর্খাবে ভাষা প্রক্তিয়াকরণ টুলস্ একক্তেত কবর একটি েহুভাক্তষক 

কবন্টন্ট রূপান্তর পদ্ধক্তত ও িযােফম য উন্নয়ে করা হবে এই উপাাংবশ। স্বয়াংক্তিয়ভাবে েহুভাষায় ক্তরবয়লোইম ট্রািক্তিপশে ও 

অনুোি করবত পাবর এই অযাক্তিবকশে ও িােফরম। এর ফবল েিৃতা, সভার এোং থেক্তলবফাে কবোপকেে থেবক অন্য ভাষার 

থলখা ও কোয় রূপান্তর করা সম্ভে হবে এোং এইসে রূপান্তক্তরত তথ্য জমা রাখার ব্যেস্থা োকবে। 

 

ঢ) সেবেবয় জেক্তপ্রয়/ব্যেহৃত সাইেগুক্তল আন্তজযাক্ততক ভাষায় অনুোি (Translation of most popular/used sites 

into international language) 
োাংলাবিবশ সাাংস্কৃক্ততক ও অে যশেক্ততকভাবে গুরুত্বপূণ য ক্তেষয়গুবলা আন্তজযাক্ততক পর্ যাবয় ও ওবয়বে তুবল ধরার জন্য প্রবয়াজে 

োাংলা-সাংক্তেি ক্তেষয়গুবলাবক ইাংবরক্তজসহ পৃক্তেেীর অন্যান্য ভাষায় তুবল ধরা। ক্তজআই ট্যাক্তগাংবয় গুরুত্বপূণ য ক্তেষয়সমূহ থর্মে 

জামিাক্তে শাক্তে, মসক্তলে, ফজক্তল আম, েকক্তশ কাঁো, গাজীর পেক্তেে, জাক্তরগাে, সাক্তহতয, ক্তেেকলা, নৃতয প্রভৃক্তত ক্তেষয়গুবলা 

এোং ক্তেষয়-ধারক ওবয়েসাইেগুবলা ইাংবরক্তজ,  িযাক্তেশ, আরক্তে, ফরাক্তস, মাদাক্তরে, জাপাক্তে, ক্তহক্তদ, উদ য, োক্তম যজ, থেপাক্তল, 

জাম যাে, ফারক্তস, পতুযক্তগজ, থকাক্তরয়, রাক্তশয়া প্রভৃক্তত ভাষায় ম্যানুয়াক্তল অনুোি করা হবে। এোং ক্তেক্তভন্ন জেক্তপ্রয় সাইে/বক্ষে 

অনুর্ায়ী আপবলাি করবত হবে। এই অনুোবির সাবে যুি রবয়বে োাংলাবিক্তশ পবের রপ্তাক্তের সম্ভােো। পে রপ্তাক্তের সবঙ্গ 

োাংলা ভাষা ও সাংস্কৃক্ততরও আন্তজযাক্ততকায়ে হবে। এই উপাাংবশ উক্তেক্তখত ক্তেষয়সাংক্তেি কবন্টন্টগুবলা অনুোি করা হবে। 

প্রধাে ও ব্যেহাবর জেক্তপ্রয় গুরুত্বপূণ য ওবয়েসাইেগুবলাবক দইভাবে অনুোি করবত হবে। প্রেমত, সাইেগুবলার কবন্টন্ট অনুোি। 

ক্তিতীয়ত, ল্যাাংগুবয়জ ফাইল (বর্মে, bn_bd) ততক্তর। জেক্তপ্রয় সাইেগুবলাসহ ক্তেক্তভন্ন িাউজার, ক্তসএমএস, ওস 

থলাকালাইবজশে এই কার্ যিবমর অন্তর্ভ যি। 

 

ে) োাংলা ক্তভন্ন থিবশর অন্য প্রেক্তলত ভাষা/ ক্ষুি-নৃবগাষ্ঠীর ভাষার জন্য প্রক্তমত কিববার্ড  (Standard Keyboard for 

Tribal Languages) 
োাংলা োোও োাংলাবিবশ আবরা অবেক ভাষা রবয়বে। এর মবধ্য কবয়কটি সেল ও শক্তিশালী, কবয়কটি ক্তেপন্ন। এমে সে 

ভাষার ক্তেবশষ কবর, োাংলাবিবশর ক্ষুি-নৃবগাষ্ঠী ভাষা ক্তেজস্ব েণ যমালা আবে। এই ভাষাগুবলাবক প্রযুক্তি োন্ধে করা প্রবয়াজে। 

এজন্য ক্তেক্তভন্ন িাউজার, ওয়াি য প্রবসক্তসাং অযাক্তিবকশে, ওবয়বে ব্যেহারবর্াগ্য ক্তকবোি য থল-আউে ও ক্তকবোি য সফেয়যার উন্নয়ে 

করা প্রবয়াজে। এর ফবল থিবশর ক্তেক্তভন্ন ভাষার মানুষ থফসবুক, টুইোরসহ অেলাইে সামাক্তজক মাধ্যবম ক্তলখবত পারবে। 

 

ত)  োাংলা ভাষা সহায়ক IPA ফন্ট ও সফেয়যার উন্নয়ে (Incorporating Bengali IPA fonts and software to 

world language linguistic List) 
স্বয়াংক্তিয় ট্রািক্তিপশে পদ্ধক্তত ততক্তর করবত হবল আইক্তপএ ক্তেবয় গবেষণা হবে মূল ক্তভক্তি । োাংলা ভাষার জন্য  সহায়ক IPA 

ফন্ট ও সফেয়যার উন্নয়ে হবল এই প্রকবল্পর অন্যান্য উপাাংশ ততক্তর সহজ হবে। আন্তজযাক্ততক ধ্বক্তেমূলক েণ যমালা/ 

International Phonetic Alphabet (IPA) মানুবষর িারা উচ্চাক্তরত প্রায় সে ধ্বক্তের ক্তলক্তখত রূপবক প্রকাশ র্া ক্তহসাবে 

আন্তজযাক্ততক থফাবেটিক এবসাক্তসবয়শে িারা স্বীকৃত ও ক্তেয়ক্তন্ত্রত হয়। োাংলা ভাষাবক আইক্তপএবত প্রকাশ করা প্রবয়াজে অন্যান্য 

টুলসবক প্রবয়াজেীয় সমে যে থজাগাবোর জন্য । সাধারণত IPA অক্তভধাে রেক্তয়তা, ক্তেবিক্তশ ভাষার োে-ক্তশক্ষক, ভাষাক্তেি, 

ক্তিে-ল্যাাংগুবয়জ প্যােলক্তজস্ট, গায়ক, অনুোিকবির িারা ব্যেহৃত হয়। োাংলা ইন্টারন্যাশোল থফাবেটিক েণ যমালা হবে োাংলা 

েণ যমালার উপর ক্তভক্তি কবর থফাবেটিক ট্রািক্তিপশে ক্তসবস্টম, র্া IPA উপবর্াগী োাংলা ক্তিপ্ট।  

 

েলা র্ায়, এই উপাাংশগুবলার কাজ সিন্ন হবল থিশ ও জাক্তত এর সুফল পাবে। প্রযুক্তিবত োাংলা ভাষা আর থকাবো প্রক্ততেন্ধক 
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ক্রমিক 

নং 
মিষয়িস্তু মিিরণ 

হবে ো, েরাং সহায়ক হবে। আন্তজযাক্ততক পর্ যাবয় োাংলা ভাষার প্রবয়াগ ও ক্তেস্তৃক্ততর োস্তক্তেক ক্তভক্তি ততক্তর হবে। র্া হবে এক 

সক্ততযকাবরর ক্তেিে। 

৮ িাস্তিায়ন অগ্রগমত 

 ৪টি কল্পপাল্পনল্পন্টর সফটওয়যার মেল্পেিপল্পিন্ট কা েক্রি চিিান রল্পয়ল্পে। 

 িামক কল্পপাল্পনন্টসমূল্পের ক্রয় কা েক্রি চিিান রল্পয়ল্পে।  

  

৯ 

মসমিনার/কি েশািা/

আল্পয়ামিত  ইল্পেন্ট 

ও প্রমতল্প ামগতা 

 মােেীয় প্রধােমন্ত্রী কতৃযক ০৫ আগস্ট ২০১৮ ক্তি: এোং ০১ েবভম্বর ২০১৮ ক্তি: তাক্তরবখ ক্তভক্তিও কেফাবরক্তিাং এর মাধ্যবম ৪৫ 

থজলার ১৪০০টি ইউক্তেয়বের কাবেক্তক্টক্তভটি উবিাধে করা হবয়বে।  

 িাননীয় প্রধানিন্ত্রীর তথ্য ও ম াগাল্প াগ প্রযুমি মিষয়ক িাননীয় উপল্পদষ্টা কর্তেক ১১ এমপ্রি ২০১৮ মি: তামরল্পে ০৬ মিিার 

১৬০টি ইউমনয়ল্পনর কাল্পনমিমেটি উল্পবাধন করা েল্পয়ল্পে। 

 িাননীয় প্রমতিন্ত্রী, তথ্য ও ম াগাল্প াগ প্রযুমি মিোগ ০৫ আগস্ট ২০১৭ মি: তামরল্পে মসল্পিল্পট HDPE Duct স্থাপন 

কা েক্রি পমরদশ েন, ০৮ মফব্রুয়ামর ২০১৯ মি: তামরল্পে কক্সিািাল্পর, ১৪ িাচ ে ২০১৯ মি: তামরল্পে রািশােীল্পত, ০৩ এমপ্রি 

২০১৯ মি: তামরল্পে খুিনায় এিং ২০ জুন ২০১৯ মি: তামরল্পে মসল্পিল্পট অনুমিত িতমিমনিয় সোয় সোপমতত্ব কল্পরন।  

 

 

প্রকল্পের চিিান মকছু কা েক্রল্পির মস্থরমচত্র  

১. গত ২০ জুন, ২০১৭ তামরল্পে িাংিাল্পদশ কমিউটার কাউমিল্পির মিিনায়তল্পন ‘তথ্য প্রযুমিল্পত িাংিা োষার ব্যিোরঃ চযাল্পিঞ্জ ও 

করণীয়’ মশল্পরানাল্পি প্রকল্পের উল্পযাল্পগ অনুমিত মসমিনার।  

 
 

২. গত ১৭ মসল্পেম্বর, ২০১৭ তামরল্পে রািশােী প্রল্পকৌশি ও প্রযুমি মিশ্বমিযািল্পয় প্রকল্পের পক্ষ মথল্পক একটি মসমিনার অনুমিত েয়।  
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৩. ০১ নল্পেম্বর, ২০১৭ তামরল্পে প্রকল্পের পক্ষ মথল্পক খুিনা মিশ্বমিযািয় একটি মসমিনার অনুমিত েয়।  

 

 

৪. খুিনা প্রল্পকৌশি ও প্রযুমি মিশ্বমিযািল্পয় ০২ নল্পেম্বর, ২০১৭ তামরল্পে প্রকল্পের পক্ষ মথল্পক একটি মসমিনার অনুমিত েয়।  

 

 

 

 

৫. ২০ মসল্পেম্বর, ২০১৭ তামরল্পে প্রকল্পের পক্ষ মথল্পক অনুমিত েয় একটি মসমিনার। ম োল্পন উপমস্থত মেল্পিন মিশ্বমিযািল্পয় মশক্ষক ও 

মশক্ষাথীসে আরও অল্পনল্পক।  
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৬. িাংিা মিমশন ট্রািল্পিটর মনল্পয় মেমিটাি ওয়ার্ল্ে, ২০১৭ মত অনুমিত েয় একটি মসমিনার, ম োল্পন মূি আল্পিাচক মেসাল্পি উপমস্থত 

মেল্পিন ে. নীিাদ্রী মশের,  াদিপুর মিশ্বমিযািয়, োরত।  

 

 

 

৭. ‘প্রমতিন্ধী ব্যমিল্পদর িন্য সফটওয়াল্পরর এর রুপল্পরো প্রণয়ল্পনর িন্য ০৮ নল্পেম্বর, ২০১৮ তামরল্পে িনতা টাওয়ার সফটওয়ার 

মটকল্পনািমি পাল্পকের সোকল্পক্ষ অনুমিত েয় মদনব্যাপী কি েশািা। ম োল্পন উপমস্থত মেল্পিন োক, মটমিল্প াগাল্প াগ ও  তথ্য প্রযুমি 

িন্ত্রণািল্পয়র িাননীয় িন্ত্রী িনাি মিাস্তাফা িব্বার, তথ্য ও ম াগাল্প া প্রযুমি মিোল্পগর সমচি িনাি জুল্পয়না আমিি।  

 

 

 

 

৮. এসমে ১৯: ইমন্টল্পগ্রল্পটে সামে েস প্লাটফি ে মনল্পয় ১৫ নল্পেম্বর, ২০১৮ তামরল্পে িনতা টাওয়ার সফটওয়ার মটকল্পনািমি পাল্পকের সোকল্পক্ষ 

অনুমিত েয় মদনব্যাপী কি েশািা।  
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