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Message
I am delighted to know that the University Grants Commission of Bangladesh is going to organise an
International Conference on 4th Industrial Revolution (IC4IR) on 10-11 December 2021 in Dhaka.
To build a poverty and unemployment-free Bangladesh, the presence of necessary skilled manpower is
crucial. Bangladesh now has more people of working age than that of dependant one. By 2030, the population
aged between 15 and 64 years would rise to 70 percent and then it would start declining. Therefore, an appropriate
planning should be formulated to take advantage of this opportunity of demographic dividend. The present
government has taken a number of breakthrough initiatives to produce skilled manpower, especially by reforming
the country's education system. Moreover, to develop skilled manpower with specialized knowledge to cope with
the 4th Industrial Revolution, the government has established Bangabandhu Sheikh Mujibur Rahman Maritime
University, Bangabandhu Sheikh Mujibur Rahman Aviation and Aerospace University, Bangabandhu Sheikh
Mujibur Rahman Digital University along with a number of new science and technology universities. The
government has continued its effort to build necessary ICT infrastructure at the Union, Upazila, District, Divisional
and Central levels, allowing IT services to reach at the doorsteps of the people.
The higher education institutes of the country should follow an Innovative Education Ecosystem (IEE) so that
the beneﬁt of the 4IR can be realized. Higher education institutes need to be more focused on innovation and
research to accelerate the country's growing economic development. The conference, organized by the University
Grants Commission, will be attended by three Nobel laureates and seven eminent scientists and experts from home
and abroad. In addition, the conference has two important events titled 'Mujib 100 Idea Contest' and 'Mujib 100
Industry Exhibition' which will help in spreading innovative and creative thinking among the youth. I believe that
the discussion and exchange of experiences of eminent scientists from home and abroad at the conference will
play an important role in introducing them to innovative sciences.
I wish the International Conference on 4th Industrial Revolution a grand success.
Joi Bangla.
Khoda Hafez, May Bangladesh Live Forever.

Md. Abdul Hamid
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RvwZi wcZv e½eÜz †kL gywReyi ingv‡bi Rb¥kZevwl©Kx I evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx D`hvcb Dcj‡¶¨
evsjv‡`k wek¦we`¨vjq gÄzix Kwgkb 10-11 wW‡m¤^i 2021 PZz_© wkí wecøe welqK GKwU AvšÍR©vwZK m‡¤§jb Av‡qvRb Ki‡Q
†R‡b Avwg Avbw›`Z|
`vwi`ª¨ I †eKviZ¡gy³ evsjv‡`k MV‡b `¶ Rbm¤ú‡`i weKí †bB| evsjv‡`‡k GLb wbf©ikxj RbmsL¨vi Zzjbvq
Kg©¶g Rbkw³ †ewk| 2030 mv‡ji g‡a¨ 15 †_‡K 64 eQi eq‡mi RbmsL¨v 70 kZvs‡k DbœxZ n‡e Ges cieZ©x‡Z Zv
µgvš^‡q nªvm †c‡Z kyiy Ki‡e| ZvB †W‡gvMÖvwdK wWwf‡W‡Ûi mØ¨env‡i Dchy³ cwiKíbv cÖYqb LyeB Riywi| miKvi `ÿ
Rbkw³ ‰Zwii j‡ÿ¨ †`‡ki wkÿve¨e¯’v ms¯‹v‡ii gva¨‡g †ek wKQz hyMvšÍKvix D‡`¨vM MÖnY K‡i‡Q| we‡klvwqZ Ávbm¤úbœ `ÿ
gvbem¤ú` ‰Zwii gva¨‡g PZz_© wkí wecø‡ei P¨v‡jÄ †gvKvwejvq miKvi e½eÜz †kL gywReyi ingvb †gwiUvBg BDwbfvwm©wU,
e½eÜz †kL gywReyi ingvb Gwf‡qkb A¨vÛ A¨v‡iv‡¯úm BDwbfvwm©wU Ges e½eÜz †kL gywReyi ingvb wWwRUvj BDwbfvwm©wUmn
†ek K‡qKwU bZzb weÁvb I cÖhyw³ wek^we`¨vjq cÖwZôv K‡i‡Q| GQvov Z_¨cÖhyw³ †mev RbM‡Yi †`vi‡Mvovq †cŠu‡Q w`‡Z
BDwbqb, Dc‡Rjv, †Rjv, wefvM I †K›`ªxq ch©v‡q cÖ‡qvRbxq AeKvVv‡gv wbg©vY Kvh©µg Ae¨vnZ Av‡Q|
PZz_© wkí wecø‡ei m¤¢vebvmg~n‡K Kv‡R jvMv‡Z †`‡ki D”Pwkÿv cÖwZôvb¸‡jv‡Z D™¢vebx wkÿv cÖwZ‡ek
(B‡bv‡fwUf GWz‡Kkb B‡Kvwm‡÷g) wbwðZ Ki‡Z n‡e| †`‡ki µgea©gvb A_©‰bwZK Dbœq‡bi aviv‡K Z¡ivwš^Z Ki‡Z
D”Pwkÿv cÖwZôvb¸‡jv‡K D™¢veb I M‡elYvq Av‡iv †ewk g‡bv‡hvMx n‡Z n‡e| wek^we`¨vjq gÄywi Kwgkb Av‡qvwRZ
AvšÍR©vwZK m‡¤§j‡b wZbRb †bv‡ej weRqxmn †`k-we‡`‡ki mvZRb L¨vZbvgv weÁvbx I mswkøó we‡klÁiv AskMÖnY Ki‡eb|
GQvov m‡¤§j‡b ÔgywRe 100 AvBwWqv Kb‡U÷Õ Ges ÔgywRe 100 BÛvw÷&ª Gw·wekbÕ kxl©K `ywU MyiyZ¡c~Y© B‡f›U Av‡qvRb Kiv
n‡q‡Q hv ZiæY‡`i g‡a¨ D™¢vebx I m„Rbkxj wPšÍv-fvebvi cÖmv‡i mnvqK n‡e| m‡¤§j‡b †`k we‡`k †_‡K AvMZ cÖw_Zhkv
weÁvbx‡`i cvi¯úwiK Av‡jvPbv I AwfÁZv wewbgq D™¢vebkxj weÁv‡bi mv‡_ cwiwPwZ NUv‡Z MyiyZ¡c~Y© f~wgKv ivL‡e e‡j
Avgvi wek^vm|
Avwg PZz_© wkí wecøe welqK AvšÍR©vwZK m‡¤§j‡bi mvwe©K mdjZv Kvgbv KiwQ|
Rq evsjv
†Lv`v nv‡dR, evsjv‡`k wPiRxex †nvK|

†gvt Ave`yj nvwg`
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Message

I am pleased to know that the University Grants Commission (UGC) of Bangladesh is going to organize International
Conference on the 4th Industrial Revolution and Beyond (IC4IR 2021) on 10-11 December 2021. I extend my sincere thanks to the UGC
authority and other stakeholders for taking such an initiative to mark the celebrations of the birth centenary of the Father of the
Nation Bangabandhu Sheikh Mujibur Rahman and the Golden Jubilee of the Independence of Bangladesh.
The participation of three Nobel Laureates and seven world-renowned scientists enriches this event. "Mujib-100 Idea Contest"
and "Mujib-100 Industry Exhibition" are being organized as part of this event which has already created a lot of enthusiasm among
the students, teachers, and scientists of our country.
The country's economy has been consistently achieving high growth for the last thirteen years due to various measures taken
by our government in the reality of the 21st century. Development of the agricultural sector, expansion of the service sector, export
earnings from the readymade garments sector, and remittances from expatriates have been the major driving forces in achieving the
country's socio-economic progress. However, we need to accelerate the current trend of increasing economic growth to transform
Bangladesh into a prosperous and wealthy country by 2041. Achieving this goal requires prioritizing investment growth, human
resource development, and increased productivity within the framework of an Innovative Technological Ecosystem (ITE).
We are currently going through the fourth industrial revolution, which has brought many challenges to developing and
developed countries. Yet, at the same time, it is creating opportunities for the implementation of innovative technological
ecosystems. For example, the rapid spread of digitization, robotization, and intelligent automation has a signiﬁcant impact on the
current and future labor market. As a result, on the one hand, labor- dependent employments are shrinking; on the other hand, new
employment ﬁelds and opportunities are being opened up.
Our government is working to transform our young generation into skilled human resources to meet the challenges of the Fourth
Industrial Revolution. Higher education institutions of the country have to play a leading role in producing competent graduates as
per the demand of various industrial and commercial institutions. Universities need to take the initiative to create an Innovative
Education Ecosystem (IEE) through joint collaborative activities to solve multiple problems of industry and commerce organizations
in our own capacity.
Our government has established several new science and technology universities, including Bangabandhu Sheikh Mujibur
Rahman Maritime University, Bangabandhu Sheikh Mujibur Rahman Aviation and Aerospace University, and Bangabandhu Sheikh
Mujibur Rahman Digital University, to create specialized knowledge and skilled human resources. We want to build our institutions of
higher learning as a breeding ground for innovation, research, and development, and the Awami League government is committed
to providing the necessary support for this.
I am very much interested in the recommendations and directions that will come out of this conference. I believe that the
guidelines and recommendations received will play an essential role in enhancing the skills of our graduates and in formulating
forward-looking realistic policies to meet the challenges of the Fourth Industrial Revolution. In addition, by achieving economic
growth, the greatest Bengali of all time, Father of the Nation Bangabandhu Sheikh Mujibur Rahman's dream of 'Golden Bangladesh,'
will be built by 2041.
I wish this conference a complete success.
Joi Bangla, Joi Bangabandhu
May Bangladesh Live Forever.

Sheikh Hasina
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evsjv‡`k wek^we`¨vjq gÄyix Kwgkb (BDwRwm) AvMvgx 10-12 wW‡m¤^i 2021 Zvwi‡L PZz_© wkíwecøe welqK GKwU
AvšÍRv©wZK m‡¤§jb Av‡qvRb Ki‡Z hv‡”Q †R‡b Avwg Avbw›`Z| RvwZi wcZv e½eÜz †kL gywReyi ingv‡bi Rb¥kZevwl©Kx Ges
MYcÖRvZš¿x evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx D`hvc‡bi Ask wn‡m‡e G m‡¤§jb Av‡qvR‡bi Rb¨ BDwRwm KZ…©cÿmn mswkøó
mKj‡K AvšÍwiK ab¨ev` Rvbvw”Q|
wZb Rb †bv‡ej weRqx Ges mvZRb wek^L¨vZ weÁvbxmn †`k-we‡`‡ki wkÿvwe`, M‡elK, D™¢veK I wkí D‡`¨v³v G m‡¤§j‡b
AskMÖn‡Yi ga¨ w`‡q AbyôvbwU mg„× n‡q‡Q| ZvQvov m‡¤§j‡bi Abyl½ wn‡m‡e ÔgywRe-100 AvBwWqv Kb‡U÷Õ Ges ÔgywRe-100
BÛvw÷ª Gw·wekbÕ- Gi Av‡qvRb †`‡ki wkÿK-wkÿv_©x, M‡elK, weÁvbx I wkí D‡`¨v³v‡`i g‡a¨ e¨vcK DÏxcbv m„wó K‡i‡Q|
GKwesk kZvãxi ev¯ÍeZvq Avgv‡`i miKv‡ii M„nxZ wewfbœ c`‡ÿ‡ci Kvi‡Y MZ †Zi eQi †`‡ki A_©bxwZ avivevwnKfv‡e
D”P cÖe„w× AR©b K‡i P‡j‡Q| K…wlLv‡Zi Dbœqb, †mev Lv‡Zi we¯Í…wZ, ˆZwi †cvkvK LvZ †_‡K ißvbx Avq Ges cÖevmxKg©x‡`i
†cÖwiZ A_© †`‡ki Av_©-mvgvwRK AMÖMwZ AR©‡b cÖavb PvwjKvkw³ wn‡m‡e KvR K‡i‡Q| 2041 mv‡ji g‡a¨ evsjv‡`k‡K GKwU
mg„× I m¤ú`kvjx †`‡k iƒcvšÍi Ki‡Z Avgv‡`i‡K eZ©gv‡bi µgea©gvb A_©‰bwZK cÖe„w×i aviv‡K AviI Z¡ivwš^Z Ki‡Z n‡e| G
jÿ¨ AR©‡bi Rb¨ GKwU B‡bv‡fwUf †UK‡bvjwRK¨vj B‡Kvwm‡÷g (ITE) KvVv‡gvi g‡a¨ wewb‡qvM e„w×, gvbem¤ú` Dbœqb Ges
AwaK Drcv`‡bi Dci AMÖvwaKvi w`‡Z n‡e|
eZ©gv‡b Avgiv PZz_© wkíwecøeKvj AwZµg KiwQ, hv Dbœqbkxj †`k¸‡jv‡K KZ¸‡jv P¨v‡j‡Äi gy‡LvgywL K‡i‡Q| GKB
mv‡_ B‡bv‡fwUf †UK‡bvjwRK¨vj B‡Kvwm‡÷g ev¯Íevq‡bi my‡hvMI m„wó Ki‡Q| †hgb- wWwRUvB‡Rkb, †iv‡evUvB‡Rkb Ges
B‡›Uwj‡R›U A‡Uv‡gk‡bi `ªæZ we¯Ív‡ii d‡j eZ©gvb Ges fwel¨Z kÖgevRv‡ii Dci ¸iæZ¡c~Y© cÖfve †dj‡Q| Gi d‡j GKw`‡K
†hgb kÖg-wbf©i Kg©‡ÿÎ msKzwPZ n‡”Q, †Zgwb Ab¨w`‡K Kg©ms¯’v‡bi bZzb bZzb †ÿÎ Ges my‡hvM D‡b¥vwPZ n‡”Q|
PZz_© wkíwecø‡ei P¨v‡jÄ †gvKv‡ejvq Avgv‡`i ZiæY cÖRb¥‡K `ÿ gvbem¤ú‡` cwiYZ Ki‡Z Avgv‡`i miKvi KvR K‡i
hv‡”Q| wewfbœ wkí I evwYR¨ cÖwZôv‡bi Pvwn`v Abyhvqx `ÿ MÖvRy‡qU ˆZwi‡Z †`‡ki D”Pwkÿv cÖwZôvb¸‡jv‡K AMÖYx f~wgKv cvjb
Ki‡Z n‡e| Avgv‡`i wbR¯^ mÿgZvq wkí I evwYR¨ cÖwZôv‡bi wewfbœ mgm¨v mgvav‡b wek^we`¨vjq¸‡jv‡K †hŠ_fv‡e mn‡hvwMZvg~jK
Kvh©µg MÖn‡Y GKwU B‡bv‡fwUf GWz‡Kkb B‡Kvwm‡÷g (IEE) ‰Zwii D‡`¨vM wb‡Z n‡e|
we‡klvwqZ Ávb I `ÿ Rbm¤ú` ˆZwii j‡ÿ¨ Avgv‡`i miKvi e½eÜz †kL gywReyi ingvb †gwiUvBg BDwbfvwm©wU, e½eÜy
†kL gywReyi ingvb Gwf‡qkb A¨vÛ A¨v‡iv‡¯úm BDwbfvwm©wU Ges e½eÜz †kL gywReyi ingvb wWwRUvj BDwbfvwm©wUmn †ek K‡qKwU
bZzb weÁvb I cÖhyw³ wek^we`¨vjq cÖwZôv K‡i‡Q| Avgiv Avgv‡`i D”Pwkÿv cÖwZôvb¸‡jv‡K D™¢veb, M‡elYv I Dbœq‡bi
m~wZKvMvi wn‡m‡e M‡o Zzj‡Z PvB Ges GRb¨ cÖ‡qvRbxq mn‡hvwMZv cÖ`v‡b AvIqvgx jxM miKvi e×cwiKi|
G m‡¤§jb †_‡K †h mycvwik I w`Kwb‡`k©bv †ewi‡q Avm‡e, †m wel‡q Avwg AZ¨šÍ AvMÖnx| Avwg wek^vm Kwi †h, cÖvß
w`Kwb‡`k©bv I mycvwik Avgv‡`i MÖvRy‡qU‡`i `ÿZv e„w× Ges PZz_© wkíwecø‡ei P¨v‡jÄ †gvK‡ejvq fwel¨ZgyLx ev¯Íeag©x bxwZgvjv
cÖYq‡b ¸iæZ¡c~Y© f‚wgKv cvjb Ki‡e| Dciš‘, A_©‰bwZK cÖe„w× AR©‡bi gva¨‡g 2041 mv‡ji g‡a¨ me©Kv‡ji me©‡kÖô evOvwj,
RvwZi wcZv e½eÜz †kL gywReyi ingv‡bi ¯^‡cœi Ô†mvbvi evsjv‡`kÕ wewbgv©‡Y mnvqK n‡e|
Avwg G m‡¤§j‡bi mvwe©K mvdj¨ Kvgbv KiwQ|
Rq evsjv, Rq e½eÜy
evsjv‡`k wPiRxex †nvK|

†kL nvwmbv
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Minister
Ministry of Education
Govt. of the People's Republic
of Bangladesh

Message
It is a matter of immense pleasure that the University Grants Commission (UGC) of Bangladesh is going to
host a two-day long International Conference on 4th Industrial Revolution and Beyond (IC4IR) 2021 on 10-11
December 2021 as part of the celebration of the birth centenary of the Father of the Nation Bangabandhu Sheikh
Mujibur Rahman and the Golden Jubilee of Independence of Bangladesh. On this auspicious occasion, I would like
to extend my heartiest congratulations to the UGC and other relevant stakeholders of it.
We are living in an era where knowledge and skills are inevitable as well as undeniable to keep pace with
today’s globalized world. Our people will be enriched if they are equipped with the skills of 4IR such as Artiﬁcial
Intelligence, Robotics, Blockchain, Machine Learning, Quantum Computing, Big Data and other emerging
technologies. To achieve the Sustainable Development Goals (SDGs) and implement Vision 2041, there is no
alternative to materializing the huge potentials of 4IR in every sector of the country without any delay. These skills
can be achieved by developing an innovative entrepreneurial educational ecosystem, which will contribute to
building linkages between industry and academia. Implementation of the dream of Digital Bangladesh in almost
every sector as well as in the daily lives of the masses of our country over the last thirteen years has created an
appropriate platform to kick-off such an international event.
I strongly believe that the IC4IR will encourage university students, teachers, researchers and relevant
stakeholders in formulating a realistic plan to achieve the Vision 2041. We do believe that such an international
conference will create tremendous momentum in the arena of research and innovation at tertiary level since it will
work as an appropriate platform to link academia and researchers both from home and abroad.
Participation of Nobel Laureates and renowned academics from the top ranked universities and organizations
across the world will add signiﬁcant values to the conference. It will pave the way for solving local as well as global
problems in industrial domain through realistic application of frontier technologies.
I wish the conference a grand success.
Joy Bangla, Joy Bangabandhu
May Bangladesh live forever.

December 2021

Dr. Dipu Moni, MP
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RvwZi wcZv e½eÜz †kL gywReyi ingv‡bi Rb¥kZevwl©Kx Ges evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx D`hvc‡bi Ask wn‡m‡e
evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb (BDwRwm) AvMvgx 10 I 11 wW‡m¤^i 2021 Zvwi‡L PZy_© wkíwecøe welqK AvšÍR©vwZK m‡¤§jb
(IC4IR 2021) Av‡qvRb Ki‡Z hv‡”Q †R‡b Avwg LyeB Avbw›`Z| e„nr cwim‡ii G m‡¤§j‡bi Av‡qvRK BDwRwm I mswkøó Ab¨vb¨
AskxRb‡`i Avwg AvšÍwiK ab¨ev` I Awfb›`b Rvbvw”Q|
Avgiv eZ©gv‡b Ggb GK mg‡q evm KiwQ †hLv‡b we‡k¦i Ab¨vb¨ †`‡ki mv‡_ Zvj wgwj‡q Pj‡Z Ges AvšÍR©vwZK A½‡b gv_v
DuPy K‡i `uvov‡Z Ávb I `¶Zv AR©b Acwinvh© n‡q D‡V‡Q| †`k‡K GwM‡q wb‡Z PZy_© wkíwecø‡ei wewfbœ cÖhyw³ †hgb-K…wÎg
eyw×gËv, †iv‡evwUKm, eøK‡PBb, †gwkb jvwb©s, †Kvqv›Uvg Kw¤úDwUs, weM WvUvmn m¤¢ve¨ cÖhyw³ m¤ú‡K© †`‡ki gvbyl‡K `¶ K‡i
Zyj‡Z n‡e| †UKmB Dbœq‡bi j¶¨mg~n AR©b Ges iƒcKí 2041 ev¯Íevq‡b Kvj‡¶cY bv K‡i PZy_© wkíwecø‡ei wekvj m¤¢vebv‡K
Kv‡R jvMv‡Z n‡e| D™¢vebx D‡`¨v³vgyLx wk¶v cÖwZ‡ek ˆZwii gva¨‡g GmKj `¶Zv AR©b m¤¢e hv, wkí I wk¶v cÖwZôv‡bi gv‡S
ms‡hvM ¯’vcb‡K DrmvwnZ Ki‡e| MZ GKhyM a‡i †`‡ki cÖvq cÖwZwU †m±‡i Ges mvaviY gvby‡li ˆ`bw›`b Rxe‡b wWwRUvj
evsjv‡`‡ki ¯^cœ ev¯Íevq‡bi cÖfve G iKg GKwU AvšÍR©vwZK B‡f›U ïiæ Kivi h_v_© cøvUdg© ˆZwi K‡i‡Q|
Avwg `„pfv‡e wek¦vm Kwi †h, wfkb 2041 AR©‡b ev¯Íem¤§Z cwiKíbv cÖYq‡b G m‡¤§jb wek¦we`¨vj‡qi wk¶K, wk¶v_©x,
M‡elK Ges mswkøó AskxRb‡`i DrmvwnZ Ki‡e| Avgiv wek¦vm Kwi †h, G ai‡bi AvšÍR©vwZK m‡¤§jb †`k-we‡`‡ki wk¶K I
M‡elK‡`i gv‡S †hvMm~Î ˆZwii GKwU h_v_© cøvUdg© wn‡m‡e KvR Ki‡e Ges wek¦we`¨vjq ch©v‡q M‡elYv I D™¢vebxg~jK Kvh©µ‡g
MwZ Avb‡Z mnvqK n‡e|
†bv‡ej weRqx Ges we‡k¦i cÖ_g mvwii wek¦we`¨vj‡qi cÖL¨vZ wk¶vwe` I M‡elK‡`i AskMÖnY GB Kbdv‡i‡Ýi gh©v`v‡K
eûjvs‡k e„w× Ki‡e| GB m‡¤§jb me©‡kl cÖhyw³i ev¯Íem¤§Z e¨env‡ii gva¨‡g RvZxq I AvšÍR©vwZK wkí‡¶‡Îi mgm¨vmg~n
mgvav‡bi c_ Db¥y³ Ki‡e|
Avwg G m‡¤§j‡bi mvwe©K mdjZv Kvgbv KiwQ|
Rq evsjv, Rq e•MeÜy
evsjv‡`k wPiRxex †nvK

wW‡m¤^i 2021

Wv. `xcy gwb, Ggwc
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State Minister
Information & Commutation Technology Division
Ministry of Posts, Telecommunications & IT
Government of the People's Republic of Bangladesh

Message
I am highly delighted to hear that the UGC is going to arrange International Conferences on the 4th Industrial
Revolution (IC4IR) 2021 from 9 to 11 December 2021 through both physical and virtual platforms.
We are at the brink of the Fourth Industrial Revolution (4IR), primarily driven by advances in Al and data driven Industrial
Robotics to drive down the cost of manufacturing. The First Industrial Revolution started in the late 18th century, with the
use of water and steam power for mechanized production. The early 20th century saw the rise of the Second Industrial
Revolution, marked by the invention of electricity, and work division and mass production. A century later, another
Industrial Revolution kicked off with the invention of Computers and the Internet, and automated Industrial Robots. It took
us nearly 300,000 years to reach the First Industrial Revolution since the modern human ﬁrst appeared in Africa, and then
it took only about 100 years to get from the First to the Second Industrial Revolution, and another century to get from the
Second to the Third. However, it took us only 40 years after the Third Industrial Revolution to kick off another one driven by
artiﬁcial intelligence, disruptive digital technologies, and moving towards a fusing of physical, digital and biological worlds.
Many of you might be thinking that we do not need to talk about the 4th Industrial Revolution for Bangladesh yet. It is
too far off in the future. Actually, it's happening now. Technology breakthroughs in the past 12 years have made the cost
of key technology enablers like bandwidth, processing power, cloud storage, sensors, and robots crash to a fraction of what
they were 12 years ago. Advances in technology such as IOT, AI, Blockchain, Augmented Reality, Cloud, Additive
Manufacturing, Big Data, and Simulation have improved efficiency and the way of work has drastically changed. These
changes will need to happen in Bangladesh soon, especially in competitive industries where it is matter of survivability to
adapt these changes to be able to compete globally.
In the last 13 years, the Visionary of Digital Bangladesh Honorable Prime Minister Sheikh Hasina, through her
exemplary leadership and direction has turned the dream into a reality by improving the infrastructure, ensuring
technological excellence, and the widespread use and accessibility of ICT for the marginalized people. She has ensured a
more democratic and universal access to ICT services and opportunities for all citizens. We sincerely believe that this digital
revolution will help in implementing the vision of ‘Sonar Bangla’ of Bangabandhu Sheikh Mujibur Rahman, the Father of the
Nation and the greatest Bengali of all time. Honorable ICT Advisor to the Prime minister, Mr. Sajeeb Ahmed Wazed is the
architect behind this dream. He has ensured the use of ICT in every sector to raise the country to a new height, making
Digital Bangladesh a global example to follow.
The present government has taken the year 2041 to special consideration to build the Sonar Bangla of the Father of
the Nation of Bangabandhu Sheikh Mujibur Rahman. The government has adopted a long-term development plan called
Vision-2041 to transform the country into a developed and prosperous nation. There are two aims at its base: 1) by 2041
Bangladesh will be a developed country where per capita income will be more than 12500 US Dollars, and 2) Bangladesh
will be a golden country completely free from hunger and poverty. To achieve these aims, changes need to be made in the
sectors of agriculture, industry, business, education, health, transport and communication as well as in business and
performance policies in the next two decades. The charter of Vision - 2041 has been designed with emphasis on equal
distribution of the beneﬁts of these changes among the people of all levels in the society.
To mark the 100th birth anniversary of the Father of the Nation Bangabandhu Sheikh Mujibur and 50th anniversary of
the country's independence, the UGC has planned to create a premier international forum to bring together researchers
and practitioners from diverse domains to share with it their state-of-the-art research results obtained through the
application of artiﬁcial intelligence, the internet of things, data analytics, and cloud computing. These research results
through the maximum utilization of technology will help Bangladesh to be transformed into a smart country and will also
help to develop life and environment for the future generation.
I would like to thank UGC for organizing IC41R 2021.
I wish all the best for the participants and wish the event a grand success
Think Digital, Be Digital, Build Digital.

Zunaid Ahmed Palak, MP
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Deputy Minister
Ministry of Education
Govt. of the People's Republic
of Bangladesh

Message
I am glad to know that the University Grants Commission of Bangladesh (UGC) is going to arrange an
International Conference on 4th Industrial Revolution and Beyond (IC4IR) on 10-11 December 2021 in Dhaka. I
would like to extend my sincere gratitude to all those who are involved in arranging the conference to mark the
celebrations of birth centenary of the Father of the Nation Bangabandhu Sheikh Mujibur Rahman and the Golden
Jubilee of Independence of Bangladesh.
Skilled manpower plays a vital role to keep the wheels of economy moving forward. To this end, the present
government has established numerous technical education and training institutes, including specialized
universities, science and technology universities to build skilled human resources in line with the needs of the global
labor market. After assuming power in 2009, the government has taken and implemented different initiatives for
the quality enhancement of technical education. These initiatives have changed perception of students and
parents about technical education. Another outcome of these initiatives is increasing enrolment for technical
education from the previous 1 percent to 15 percent today. Our government has set a target to raise it to 30 percent
by 2030. I think it has now become a demand of time to take an integrated plan for the development of technical
education system.
It has been mentioned in a report of the World Economic Forum that 65 percent of the children entering
primary school today will ultimately end up working in completely new job types that don’t yet exist. It is high time
to assess the numbers and types of manpower our job market will require. Our educational institutes would be able
to take necessary preparations once the demands of our industries are available. If we fail to cater the needs of our
industries, they would seek skilled manpower from abroad. This will remit our currency abroad.
Our higher education institutions need to be more proactive in undertaking joint collaborative activities with
the country's industrial and commercial institutions. They have to play a role in solving the industrial problems
through research and innovation.
I expect necessary suggestions and recommendations would come out of the discussions of the experts to
help our higher education institutes take necessary steps for producing skilled graduates to meet the challenges
of 4IR.
I wish the conference a grand success.
Joy Bangla, Joy Bangabandhu
May Bangladesh Live Forever

Mohibul Hassan Chowdhoury
December 2021
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Dcgš¿x

wk¶v gš¿Yvjq
MYcÖRvZš¿x evsjv‡`k miKvi

evYx
evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb (BDwRwm) PZy_© wkíwecøe welqK GKwU AvšÍR©vwZK m‡¤§jb AvMvgx 10-11 wW‡m¤^i Av‡qvRb
Ki‡Z hv‡”Q †R‡b Avwg AZ¨šÍ Avbw›`Z| RvwZi wcZv e½eÜy †kL gywReyi ingv‡bi Rb¥kZevwl©Kx Ges evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx
D`hvc‡bi Ask wn‡m‡e AbywôZe¨ G m‡¤§jb Av‡qvR‡bi m‡½ hy³ mKj‡K Avwg AvšÍwiK ab¨ev` I Awfb›`b Rvbvw”Q|
`¶ Rbm¤ú` †`‡ki A_©‰bwZK PvKv‡K mPj ivL‡Z me‡P‡q ¸iæZ¡c~Y© f~wgKv cvjb K‡i _v‡K| G Rb¨ eZ©gvb miKvi wek¦
kªgevRv‡ii Pvwn`vi m‡½ mgš^q †i‡L `¶ gvbem¤ú` M‡o Zyj‡Z we‡klvwqZ wek¦we`¨vjq, weÁvb I cÖhyw³ wek¦we`¨vjqmn AmsL¨
KvwiMwi wk¶v I cÖwk¶Y cÖwZôvb M‡o Zy‡j‡Q| 2009 mv‡j miKvi MV‡bi ci miKvi †`‡ki KvwiMwi I e„wËg~jK wk¶v I cÖwk¶‡Yi
gvb e„w×i gva¨‡g wk¶v_©x‡`i g‡a¨ G wk¶ve¨e¯’v AvKl©Yxq I RbwcÖq K‡i Zyj‡Z †ek wKQy c`‡¶c MÖnY I ev¯Íevqb K‡i‡Q|
eZ©gvb miKv‡ii M„nxZ c`‡¶‡ci d‡j MZ GK `k‡K KvwiMwi wk¶vq fwZ©i nvi 1 kZvsk †_‡K 15 kZvs‡k DbœxZ n‡q‡Q|
AvMvgx 2030 mv‡ji g‡a¨ G nvi 30 fv‡M DbœxZ Kivi j‡¶¨ miKvi KvR K‡i hv‡”Q| Avwg g‡b Kwi, KvwiMwi wk¶vq fwZ©i nvi e„w×i
cvkvcvwk G Lv‡Zi Dbœq‡bi Rb¨ mgwš^Z cwiKíbv MÖnY mg‡qi `vwe|
Iqvì© B‡KvbwgK †dviv‡gi GKwU cÖwZ‡e`‡b D‡jøL Kiv n‡q‡Q †h, AvR‡K cÖv_wgK we`¨vj‡q cÖ‡ekKvix 65% wkky wk¶v †k‡l
m¤ú~Y© bZyb PvKwi‡Z cÖ‡ek Ki‡e, hv GLb we`¨gvb †bB| ZvB Avgv‡`i‡K GLbB wba©viY Ki‡Z n‡e 2030 mvj bvMv` Avgv‡`i
kªgevRv‡i †Kvb ai‡bi KZ †jvK cÖ‡qvRb n‡e| GwU wba©viY Kiv †M‡j Avgv‡`i wk¶vcÖwZôvb¸‡jvi c‡¶ cÖ‡qvRbxq cÖ¯ÍywZ †bqv m¤¢e
n‡e| `¶ Rbkw³ M‡o Zyj‡Z bv cvi‡j Avgv‡`i wkícÖwZôvb¸‡jv‡K we‡`k †_‡K `¶ Rbkw³ wb‡qvM Ki‡Z n‡e| d‡j †`‡ki A_©
we‡`‡k P‡j hv‡e|
Avgv‡`i D”Pwk¶v cÖwZôvb¸‡jv‡K †`‡ki wkí-evwYR¨ cÖwZôvb¸‡jvi m‡½ †hŠ_ mn‡hvwMZvg~jK Kvh©µg MÖn‡Y Av‡iv †ewk D‡`¨vMx
n‡Z n‡e| M‡elYv I D™¢ve‡bi gva¨‡g wkí mgm¨v mgvav‡b f~wgKv ivL‡Z n‡e|
Avwg Avkv Kwi, G m‡¤§jb †`k-we‡`‡ki cÖw_Zhkv wk¶vwe`, M‡elK, weÁvbx, D™¢veK, cÖhyw³we`, cÖ‡KŠkjxmn wkí I evwYR¨
cÖwZôv‡bi D‡`¨v³v‡`i GKwU wgjb‡gjvq cwiYZ n‡e| Zuv‡`i Av‡jvPbvq PZy_© wkíwecø‡ei P¨v‡jÄ †gvKv‡ejvq I ˆewk¦K evRvi Pvwn`vi
Dc‡hvMx `¶ Rbm¤ú` M‡o Zyj‡Z evsjv‡`‡ki KiYxq welq¸‡jv D‡V Avm‡e| G mKj g~j¨evb wb‡`©kbv I civgk© Avgv‡`i Rbkw³i
`¶Zv e„w×‡Z cÖ‡qvRbxq e¨e¯’v MÖn‡Y mnvqK n‡e|
Avwg G m‡¤§j‡bi mvwe©K mvdj¨ Kvgbv KiwQ|
Rq evsjv, Rq e½eÜy
evsjv‡`k wPiRxex †nvK

wW‡m¤^i 2021

gwneyj nvmvb †PŠayix Gg.wc.

International Conference on 4th Industrial Revolution and Beyond

Chairman
University Grants Commission
of Bangladesh

Message
It is a matter of great pride for me and the UGC family to host the two day long International Conference
on 4th Industrial Revolution and Beyond (IC4IR 2021) to be held on 10-11 December 2021. As the Chairman of
the apex statuary body of the country’s higher education institutes, I would like to take the privilege to extend
my sincere thanks to all, who worked hard to arrange this mega international event.
The UGC is organizing this gala conference as part of the celebrations of the birth centenary of the
Father of the Nation Bangabandhu Sheikh Mujibur Rahman and the Golden Jubilee of Independence of
Bangladesh. The IC4IR 2021 is to be conducted in the hybrid mode of both physical presence and virtual
platform. The conference aims to unite researchers, academia, entrepreneurs, businesspeople, industrialists
and practitioners in diverse domains from home and abroad.
The present government led by Prime Minister Sheikh Hasina has been working tirelessly for the last
several years with a view to building Bangladesh as a developed, prosperous and resourceful country by the
year 2041. Vision 2041 strives to eradicate extreme poverty and gain the status of the Upper Middle-Income
Country (UMIC) by 2030 and the status of the High-Income Country (HIC) by 2041. On the way to
translating these dreams into reality, there will be a lot of changes during the forthcoming two decades in
the style and working pattern in agriculture, industry, trade and commerce, education, health,
transportation and communication sectors. Different technologies of 4IR like artiﬁcial intelligence, robotics
and automation, Internet of Things (IoT), data analytics and cloud computing, communication and network
signals and natural language processing will transform the way we live, work, and relate to one another.
The country will require huge workforce with appropriate skills to deal with these emerging technologies.
The higher education institutions will have to play a pivotal role in this regard to produce skilled graduates.
The existing collaborative relations among the higher education institutes and the industries have to be
strengthened in coming days. This will help the tertiary level education institutes know the needs of industries
and redesign their academic curricula in line with their demands.
I strongly believe that the conference will turn into an ideal platform to discuss all the pressing issues
relating to impending challenges of 4IR. Hopefully it will also bring out a set of recommendations for the
policy makers and higher educationists to confront the challenges. This will ultimately help the country’s
current pace of economic growth grow faster.
I wish the conference a grand success.

December 2021

Professor Kazi Shahidullah
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†Pqvig¨vb

evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb

evYx
AvMvgx 10-11 wW‡m¤^i 2021 Zvwi‡L AbywôZe¨ PZy_© wkíwecøe welqK AvšÍR©vwZK m‡¤§j‡bi (IC4IR 2021) Av‡qvRK n‡Z
†c‡i Avwg Ges BDwRwm cwievi Mwe©Z| †`‡ki D”Pwk¶vi †`Lfv‡ji `vwq‡Z¡ wb‡qvwRZ GKgvÎ mswewae× ms¯’vi †Pqvig¨vb wn‡m‡e G
m‡¤§jb Av‡qvR‡bi m‡½ RwoZ mKj‡K Avwg AvšÍwiK ab¨ev` I Awfb›`b Rvbvw”Q|
RvwZi wcZv e½eÜy †kL gywReyi ingv‡bi Rb¥kZevwl©Kx Ges MYcÖRvZš¿x evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx D`hvc‡bi Ask wn‡m‡e
BDwRwm e„nr cwim‡i G m‡¤§jb Av‡qvRb Ki‡Z hv‡”Q| m‡¤§j‡b AskMÖnYKvix †bv‡ej weRqx, wk¶K-wk¶v_©x, M‡elK, D™¢veKmn
mswkøó mK‡j mkix‡i AskMÖn‡Yi cvkvcvwk wWwRUvj cø¨vUd‡g©I hy³ n‡Z cvi‡eb| †`k-we‡`‡ki M‡elK, wk¶vwe`, D‡`¨v³v,
e¨emvqx, wkícwZmn wewfbœ †¶‡Îi D™¢veb PP©vi m‡½ mswkøó‡`i GKwU cø¨vUd‡g© wb‡q AvmvB G m‡¤§j‡bi D‡Ïk¨|
gvbbxq cÖavbgš¿x †kL nvwmbvi †bZ„‡Z¡ eZ©gvb miKvi 2041 mv‡ji g‡a¨ evsjv‡`k‡K GKwU DbœZ I mg„×kvjx †`k wn‡m‡e M‡o
Zyj‡Z wbijm cÖ‡Póv Pvwj‡q hv‡”Q| wfkb 2041-Gi Ab¨Zg w`K n‡”Q Pig `vwi`ª¨ wbim‡bi gva¨‡g 2030 mv‡ji g‡a¨ †`k‡K GKwU
D”P-ga¨g Av‡qi †`‡k cwiYZ Kiv Ges 2041 mv‡j DbœZ †`‡ki KvZv‡i DbœxZ Kiv| PZy_© wkíwecø‡ei d‡j K…wl, wkí, e¨emv-evwYR¨,
wk¶v, ¯^v¯’¨, cwienb I †hvMv‡hvM LvZmn wewfbœ Kv‡Ri †¶‡Î e¨vcK cwieZ©b Avm‡e| D‡jøL¨ †h, PZy_© wkíwecøeKv‡j cÖhyw³
†hgb-K…wÎg eyw×gËv, †ivewUKm I A‡Uv‡gkb, B›Uvi‡bU Ae w_sKm (AvBIwU), †WUv A¨vbvwjwUKm, K¬vDW Kw¤úDwUs, KwgDwb‡Kkb
I †bUIqvK© wmMb¨vj Ges b¨vPvivj j¨vs¸‡qR cÖ‡mwms Avgv‡`i Rxeb-RxweKv Ges G‡K Ac‡ii m‡½ †hvMv‡hv‡Mi we`¨gvb gva¨‡g Avg~j
cwieZ©b Avb‡e|
PZy_© wkíwecø‡ei m‡½ m¤úwK©Z Gme cÖhyw³ cwiPvjbvi Rb¨ h_vh_ Ávb I `¶Zvm¤úbœ gvbem¤ú‡`i cÖ‡qvRb n‡e| GB `¶
gvbem¤ú` ˆZwi Ki‡Z †`‡ki D”Pwk¶v cÖwZôvb¸‡jv‡K AMÖYx f~wgKv cvjb Ki‡Z n‡e| wkí-evwYR¨ Ges D”Pwk¶v cÖwZôvb¸‡jvi g‡a¨
we`¨gvb mn‡hvwMZvg~jK m¤úK© AvMvgx w`‡b Av‡iv kw³kvjx Ki‡Z n‡e| hvi d‡j D”Pwk¶v cÖwZôvb¸‡jv †`‡ki wkí-evwYR¨ †¶‡Îi
Rbej Pvwn`v m¤ú‡K© AewnZ n‡Z cvi‡e Ges Pvwn`vi m‡½ mgš^q †i‡L `¶ Rbej ˆZwi‡Z wk¶v KvwiKzjv‡g cÖ‡qvRbxq cwieZ©b Avb‡Z
m¶g n‡e|
Avwg `„pfv‡e wek¦vm Kwi, PZy_© wkíwecø‡ei m¤¢ve¨ P¨v‡jÄ †gvKv‡ejvq D”Pwk¶v cÖwZôvb¸‡jvi cÖ¯‘wZ I KiYxq wel‡q G m‡¤§jb
GKwU Av`k© cø¨vUdg© wn‡m‡e KvR Ki‡e Ges Gi d‡j †`‡ki A_©bxwZi eZ©gvb cÖe„w× Av‡iv MwZkxj n‡e|
Avwg G m‡¤§j‡bi mvwe©K mvdj¨ Kvgbv KiwQ|

wW‡m¤^i 2021

cÖ‡dmi KvRx knx`yjøvn

International Conference on 4th Industrial Revolution and Beyond

Secretary
Secondary and Higher Education Division
Ministry of Education
Govt. of People’s Republic of Bangladesh

Message
It gives me immense pleasure to note that the University Grants Commission of Bangladesh (UGC) is going to
organize an International Conference on 4th Industrial Revolution and Beyond (IC4IR) during 10-11 December 2021
in Dhaka as part of the celebration of the birth centenary of the Father of the Nation Bangabandhu Sheikh Mujibur
Rahman and the Golden Jubilee of Independence of Bangladesh.
I strongly believe that the experts from both home and abroad, who are attending the conference, will discuss
the necessary steps to be undertaken by the universities of Bangladesh to develop skills of our youths. At the same
time, the foreign experts will also be able to know about the different initiatives and future plans of our government
in this regard. I would like to congratulate all involved in arranging this event.
The future economic progress of our country largely depends on the producing of skilled manpower through
proper education and training. After assuming power in 2009, the present government under the leadership of
Honorable Prime Minister Sheikh Hasina has taken a number of breakthrough initiatives to produce skilled
manpower through development of the country’s education system. Different initiatives like modernization of
classrooms with necessary equipment, development of modern research laboratories, supply of modern
equipment to the existing laboratories of education institutes, establishment of computer laboratories, library
automation, overseas training for teachers and students as well as revision of curricula are going on for the
development of teaching-learning environment of our education institutes.
The Fourth Industrial Revolution is currently the most discussed topic in the world. Use of different
technologies of 4IR like Internet of Things (IOT), Artiﬁcial Intelligence, Robotics, Blockchain etc will cause
unimaginable changes in the production system. In near future, machine will outperform human labour force in
almost all the manufacturing industries.
At this backdrop we need to take extensive preparations to fae the complex challenges that the 4IR is entailed
with. In order to take advantage of the opportunities. Our main goal must be to create skilled human resources
suitable for handling the potentials and perils of the 4IR. This will require a consierable changes in the education
system.
Our youths have tremendous merits and potentials. It would be easier for the government to achieve Vision
2021 and Vision 2041 if we could turn our young population into a skilled human resource through proper
interventions.
I wish the Conference a grand success.
May Bangladesh Live Forever

Md. Mahbub Hossain

International Conference on 4th Industrial Revolution and Beyond

mwPe

gva¨wgK I D”P wk¶v wefvM
wk¶v gš¿Yvjq
MYcÖRvZš¿x evsjv‡`k miKvi

evYx
RvwZi wcZv e½eÜy †kL gywReyi ingv‡bi Rb¥kZevwl©Kx Ges evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx D`hvc‡bi Ask wn‡m‡e
evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb (BDwRwm) PZy_© wkíwecøe wel‡q 10-11 wW‡m¤^i 2021 Zvwi‡L XvKvq GKwU AvšÍR©vwZK
m‡¤§jb Av‡qvRb Ki‡Z hv‡”Q †R‡b Avwg LyeB Avbw›`Z|
`yB w`‡bi GB m‡¤§j‡b †`k-we‡`‡ki mswkøó we‡klÁMY ˆewk¦K †cÖ¶vc‡U evsjv‡`‡ki hyemgv‡Ri `¶Zv e„w×i Rb¨
evsjv‡`‡ki D”Pwk¶v cÖwZôvb¸‡jvi KiYxq wel‡q cÖ‡qvRbxq w`Kwb‡`©kbv I cwiKíbv Zy‡j ai‡eb e‡j Avwg g‡b Kwi| GKB
mv‡_ G m‡¤§j‡bi gva¨‡g hyemgv‡Ri `¶Zv e„w×i Rb¨ miKv‡ii Pjgvb Kvh©µg I fwel¨r Kg©cwiKíbv m¤ú‡K©I AvšÍR©vwZK
ch©v‡qi we‡klÁMY AewnZ n‡Z cvi‡eb| G m‡¤§jb Av‡qvR‡bi mv‡_ hy³ mKj‡K Avwg AvšÍwiK Awfb›`b Rvbvw”Q|
Avgv‡`i RbmsL¨v‡K Dchy³ wk¶v I cÖwk¶‡Yi gva¨‡g `¶ Rbkw³ wn‡m‡e M‡o †Zvjvi IciB wbf©i Ki‡Q evsjv‡`‡ki
fwel¨r A_©‰bwZK mg„w×| 2009 mv‡j miKvi MV‡bi ci †_‡K gvbbxq cÖavbgš¿x †kL nvwmbvi †bZ…‡Z¡ cÖwZwôZ eZ©gvb miKvi `¶
Rbkw³ ˆZwi‡Z wk¶v Lv‡Zi Dbœq‡b hyMvšÍKvix cwiKíbv MÖnY I ev¯Íevqb K‡i hv‡”Q| †`‡ki D”Pwk¶v cÖwZôvb¸‡jvi wUwPs-jvwb©s
I M‡elYvi m¶gZv e„w×i Rb¨ cÖhyw³wbf©i †kªwYK¶ ¯’vcb, AZ¨vaywbK M‡elYvMvi cÖwZôv, Kw¤úDUvi j¨ve ¯’vcb, jvB‡eªwi
A‡Uv‡gkb, wk¶K I wk¶v_©x‡`i m¶gZv e„w×i j‡¶¨ †`k-we‡`‡k cÖwk¶‡Yi e¨e¯’v, M‡elYv cwiPvjbv Kivi Rb¨ †d‡jvwkc
cÖ`vb, cvV¨µ‡gi Dbœqbmn wewfbœgyLx Kvh©µg ev¯Íevqb Kiv n‡”Q|
PZy_© wkíwecøe eZ©gv‡b wek¦e¨vcx me‡P‡q Av‡jvwPZ welq| PZy_© wkíwecø‡ei wewfbœ cÖhyw³, †hgb- B›Uvi‡bU Ae w_sKm
(AvBIwU), K…wÎg eyw×gËv, †ivewUKm, eøK‡PBb BZ¨vw`i e¨env‡i Drcv`b e¨e¯’vq AKíbxq cwieZ©b mvwaZ n‡e| wbKU fwel¨‡Z
cÖvq mKj Drcv`b KviLvbvq mÿgZvi gvcKvwV‡Z hš¿ gvbyl‡K Qvwo‡q hv‡e|
G †cÖÿvc‡U PZy_© wkíwecø‡ei P¨v‡jÄmg~n †gvKv‡ejvi Rb¨ Avgv‡`i e¨vcK cÖ¯ÍywZ MÖnY Ki‡Z n‡e| G Rb¨ Avgv‡`i cÖavb
j¶¨ n‡e D”Pwk¶v e¨e¯’vq cÖ‡qvRbxq ms¯‹v‡ii gva¨‡g my`¶ gvbem¤ú` ˆZwi Kiv|
D‡jøL¨, Avgv‡`i hyemgv‡Ri h‡_ó †gav I †hvM¨Zv i‡q‡Q| mwVK cwiKíbv MÖn‡Yi gva¨‡g G hyemgvR‡K `¶ Rbkw³‡Z
iƒcvšÍwiZ Ki‡Z cvi‡jB miKv‡ii iƒcKí- 2021 I iƒcKí- 2041 AR©`b Kiv mnRZi n‡e|
Avwg G m‡¤§j‡bi mvwe©K mvdj¨ Kvgbv KiwQ|

†gvt gvneye †nv‡mb

International Conference on 4th Industrial Revolution and Beyond

Member
University Grants Commission
of Bangladesh (UGC)
and
Chair, Organizing Committee, IC4IR

Message
It is a matter of great pleasure for the University Grants Commission of Bangladesh to organise ﬁrst of its kind
International Conference on Fourth Industrial Revolution and Beyond (IC4IR 2021) on 10-11 December 2021 to mark the
birth centenary of the Father of the Nation Bangabandhu Sheikh Mujibur Rahman as well as the Golden Jubilee of
Independence of Bangladesh. This conference will create a tremendous momentum in the area of research, teaching
and learning particularly at higher education level because this will work as an appropriate platform to develop an
Innovative Education Ecosystem (IEE), enabling the realization of Fourth Industrial Revolution (4IR). The participation
of three Nobel Laureates and seven world renowned scientists along with relevant experts from home and abroad will
play an important role to develop appropriate strategies to realize the potential of 4IR in our country, especially to
innovate solutions to the local problems of diverse domains. Such local innovation will eventually be scaled up at global
level, necessary to ensure economic growth, facilitating transformation of our country into a developed one by 2041,
which is envisioned by the present government. Further, the inclusion of two important events namely “Mujib 100 Idea
Contest” and “Mujib 100 Industrial Exhibition” as part of this conference is facilitating the development of IEE
framework, necessary to ensure Academia and Industry Collaboration (AIC).
Artiﬁcial Intelligence, Robotics, Internet of Things (IoT), Cognitive Computing, Cloud Computing, 5G, Quantum
Computing, Biotechnology, and Nanotechnology are at the heart of 4IR. The charm of 4IR is that it is expanding faster
than the other three industrial revolutions but empowering human beings equally. It is important to note that the
optimal utilization of university resources remains unutilized all over the world, because of the absence of an Innovative
Educational Ecosystem (IEE), allowing the linking of industry and academia. The core of 4IR is the convergence, which
in this case consists of taking advantage of industry and academia linkage. Hence, it can be argued that our current
education system is not equipped with appropriate research, teaching and learning methods and tools that could
enable realization of the huge potential of 4IR. Certainly our university graduates lack skills to live in the era of 4IR with
proper dignity and dynamism.
The implementation of ‘Digital Bangladesh’ in the last thirteen years by developing huge Information and
Communication Technology (ICT) infrastructure all over the country, almost in every sector as well as in everyday life
of the people has created an appropriate platform to kick-off 4IR in our country. Indeed, such realization of ‘Digital
Bangladesh’ is considered as the implementation of ‘Sonar Bangla’, the dream of the Father of the Nation
Bangabandhu Sheikh Mujibur Rahman. The eminent computer scientist of our time Sajeeb Wazed, Honourable ICT
Advisor to the Prime Minister is considered as the architect of formulating and implementing the concept of ‘Digital
Bangladesh’. To implement the vision 2041 of our Honourable Prime Minister Sheikh Hasina, the daughter of the Father
of the Nation, where Bangladesh has been envisioned to become a rich country with a per capita income of $15,000
as well as empowering the people equally, there is no alternative but to realize the potential of 4IR without any delay.
Hence, from the above perspective the organization of this conference is the demand of our time, which will
provide appropriate direction to develop an Innovative Education Ecosystem (IEE) for our higher education to realize
the strength of 4IR in every sphere of our life. Such IEE will also be driven by industry-demand.
I wish the International Conference on 4IR and Beyond (IC4IRB) a grand success.

Professor Dr. Md. Sazzad Hossain

International Conference on 4th Industrial Revolution and Beyond

m`m¨

evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb
I
mfvcwZ, Av‡qvRK KwgwU, IC4IR

evYx
RvwZi wcZv e½eÜy †kL gywReyi ingv‡bi Rb¥kZevwl©Kx Ges evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx Dcj‡¶¨ 10-11 wW‡m¤^i 2021
Zvwi‡L PZy_© wkíwecøe welqK cÖ_g AvšÍR©vwZK m‡¤§j‡bi Av‡qvRb Ki‡Z †c‡i evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb AZ¨šÍ
Avbw›`Z| GB m‡¤§jb M‡elYv, wk¶v`vb Ges †kLvi †¶‡Î, we‡kl K‡i D”Pwk¶vi ¯Í‡i bZyb MwZ mÂvi Ki‡e; KviY GwU PZy_©
wkíwecø‡ei ev¯Íevqb I j¶¨gvÎv AR©b Ki‡Z cv‡i Ggb GKwU D™¢vebx wk¶v B‡Kvwm‡÷g (AvBBB) weKv‡ki Rb¨ Dchy³ cø¨vUdg©
wn‡m‡e KvR Ki‡e| wZbRb †bv‡ej weRqx Ges †`k-we‡`‡ki we‡klÁ‡`i mv‡_ mvZRb wek¦L¨vZ weÁvbxi AskMÖnY Avgv‡`i
†`‡k PZy_© wkíwecø‡ei m¤¢ve¨Zv wbiƒcY Ki‡Z, we‡kl K‡i wewfbœ wel‡qi ¯’vbxq mgm¨vi mgvav‡bi Rb¨ Dchy³ †KŠkj wba©viY
Ki‡Z ¸iæZ¡c~Y© f~wgKv cvjb Ki‡e| A_©‰bwZK cÖe„w× wbwðZ Kivi Rb¨ GB ai‡bi ¯’vbxq D™¢veb ˆewk¦K ¯Í‡i Qwo‡q †`Iqv †h‡Z
cv‡i| d‡j 2041 mv‡ji g‡a¨ Avgv‡`i †`k‡K GKwU DbœZ †`‡k cwiYZ Ki‡Z myweav n‡e, hv eZ©gvb miKv‡ii Ab¨Zg j¶¨|
GB m‡¤§j‡bi Ask wn‡m‡e ÒgywRe 100 AvBwWqv Kb‡U÷Ó Ges ÒgywRe 100 BÛvw÷ª Gw·wekbÓ bv‡g `ywU ¸iæZ¡c~Y© B‡f‡›Ui
AšÍf©yw³ A¨vKv‡Wwgqv Ges wkí mn‡hvwMZv (GAvBwm) wbwðZ Kivi Rb¨ cÖ‡qvRbxq AvBBB KvVv‡gv ˆZwi Ki‡Z mvnvh¨ Ki‡e|
K…wÎg eyw×gËv, †ivewUKm, B›Uvi‡bU Ae w_sKm, KMwbwUf Kw¤úDwUs, K¬vDW Kw¤úDwUs, dvBf-wR, †Kvqv›Uvg Kw¤úDwUs,
ev‡qv‡UK‡bvjwR Ges b¨v‡bv‡UK‡bvjwR PZy_© wkíwecøe welqK cÖhyw³i †K›`ª¯’‡j i‡q‡Q| GB PZy_© wkíwecø‡ei ¸iæZ¡c~Y© w`K n‡”Q,
GwU Ab¨ wZbwU wkíwecø‡ei Zyjbvq `ªæZ cÖmv‡ii mv‡_ mv‡_ mgvbfv‡e gvby‡li ¶gZvqb Ki‡Q| wek¦Ry‡o wek¦we`¨vjq¸‡jv Zv‡`i
m¤ú‡`i m‡e©vËg e¨envi wbwðZ Ki‡Z cv‡iwb, KviY wkí Ges A¨vKv‡Wwgqvi g‡a¨ ms‡hvM ¯’vc‡bi iƒc‡iLv †`q Ggb GKwU
D™¢vebx wk¶v B‡Kvwm‡÷‡gi (AvBBB) Abycw¯’wZ| PZy_© wkíwecø‡ei g~j welq n‡jv Kbfvi‡RÝ, hv wkí Ges A¨vKv‡Wwgqv ¯’vc‡bi
gva¨‡g myweav MÖnY Kivi wb‡`©k K‡i| Avgv‡`i eZ©gvb wk¶ve¨e¯’v h_vh_ M‡elYv, wUwPs Ges jvwb©s c×wZ I cÖ‡qvRbxq
DcKiY¸‡jv wb‡q GL‡bv mw¾Z bq| d‡j Avgv‡`i wek¦we`¨vj‡qi MÖ¨vRy‡qU‡`i gv‡S PZy_© wkí wecø‡ei hy‡M gh©v`v Ges
MwZkxjZvi mv‡_ †eu‡P _vKvi cÖ‡qvRbxq `¶Zvi Afve cwijw¶Z n‡”Q|
ÔwWwRUvj evsjv‡`kÕ MV‡bi j¶¨ ev¯Íevq‡b MZ 13 eQ‡i †`kRy‡o Z_¨ I †hvMv‡hvM cÖhyw³ (AvBwmwU) AeKvVv‡gv M‡o †Zvjv
n‡q‡Q| cÖvq cÖwZwU †m±‡ii cvkvcvwk RbM‡Yi ˆ`bw›`b Rxe‡b Gi cÖfve †`‡k PZy_© wkíwecø‡ei GKwU Dchy³ cø¨vUdg© ˆZwi
K‡i‡Q| cÖK…Zc‡¶ ÔwWwRUvj evsjv‡`kÕ-Gi ev¯Íevqb‡K RvwZi wcZv e½eÜy †kL gywReyi ingv‡bi Ô‡mvbvi evsjvÕ MV‡bi ¯^cœ
ev¯Íevqb ejv †h‡Z cv‡i| cÖL¨vZ Kw¤úDUvi weÁvbx I gvbbxq cÖavbgš¿xi AvBwmwU welqK Dc‡`óv mRxe Iqv‡R`‡K ÔwWwRUvj
evsjv‡`kÕ-Gi ¯’cwZ wn‡m‡e we‡ePbv Kiv nq| RvwZi wcZvi my‡hvM¨ Kb¨v Avgv‡`i gvbbxq cÖavbgš¿x †kL nvwmbvi iƒcKí-2041
ev¯Íevq‡bi Rb¨ evsjv‡`k‡K 15,000 gvwK©b Wjv‡ii gv_vwcQy Av‡qi cvkvcvwk RbMY‡K mgvbfv‡e ¶gZvqb K‡i GKwU DbœZ
†`‡k cwiYZ Kivi cwiKíbv i‡q‡Q| G j¶¨ ev¯Íevq‡b AbwZwej‡¤^ PZy_© wkíwecø‡ei m¤¢vebv‡K Kv‡R jvMv‡bv cÖ‡qvRb|
ZvB Dc‡iv³ `„wó‡KvY †_‡K GB m‡¤§j‡bi Av‡qvRb mg‡qi `vwe, hv Avgv‡`i Rxe‡bi cÖwZwU †¶‡Î PZy_© wkíwecø‡ei ¸iæZ¡
Abyave‡bi gva¨‡g D”Pwk¶vi Rb¨ GKwU wkí Pvwn`vwbf©i D™¢vebx wk¶v B‡Kvwm‡÷g (AvBBB) M‡o †Zvjvi Dchy³ †KŠkj wba©vi‡Y
mnvqK f~wgKv cvjb Ki‡e|
Avwg PZy_© wkíwecøe welqK ¸iæZ¡c~Y© GB AvšÍR©vwZK m‡¤§j‡bi mvwe©K mvdj¨ Kvgbv KiwQ|

cÖ‡dmi W. †gvt mv¾v` †nv‡mb

International Conference on 4th Industrial Revolution and Beyond
Professor
Vice-Chancellor, BUET
&
Chair, Technical Program Committee

Message
I am glad to share that the University Grants Commission (UGC) of Bangladesh is going to host an
international conference on the Fourth Industrial Revolution and Beyond (ICHIR 2021) on 10-11 December
2021. I would like to express my heartfelt appreciation to the UGC authority and other stakeholders for taking
necessary steps to organise this gala international event to commemorate the birth centenary of
Bangabandhu Sheikh Mujibur Rahman and the Golden Jubilee of the Independence of Bangladesh.
The UGC intends to establish a premier international forum for the exchange of cutting-edge research
results obtained through the application of artiﬁcial intelligence, the internet of things, data analytics, cloud
computing, etc. to industrial problems. Additionally, through the exchange and dissemination of best
practices, ICHIR 2021 promotes the sharing of innovative and practical development methodologies and
technologies with industrial compliance. The conference will cover Artiﬁcial Intelligence, Robotics and
Automation, Internet of Things and Smart Agriculture, Data Analytics and Cloud Computing, Communication
and Networks, Signal and Natural Language Processing, and many more. Researchers from home and
abroad are invited to submit research papers that address local issues, improve life and the environment
through the use of cutting-edge 4IR techniques, and contribute to the achievement of the sustainable
development goal.
The conference received 525 articles from 17 different countries, and among them 105 highquality
articles were chosen to be presented at the ﬁnal event. The seven eminent professors and three Nobel
Laureates will deliver keynote speeches that will undoubtedly inspire our faculty members, researchers,
students, stakeholders, and industry professionals to make signiﬁcant contributions to the ﬁeld of 4IR.
The two-day conference is expected to provide important directions and recommendations for skill
development of our graduates. The experts' valuable suggestions will aid us in the formulation of a
forward-looking policy to address the challenges posed by 4IR.
I wish the International Conference on Fourth Industrial Revolution and Beyond (IC4IR 2021) a grand success.

Satya Prasad Majumder
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Aa¨vcK

DcvPvh©, evsjv‡`k cÖ‡KŠkj wek¦we`¨vjq
Ges
mfvcwZ, †UKwbK¨vj KwgwU, IC4IR 2021

evYx
Avwg Rvbv‡Z †c‡i AZ¨šÍ Avbw›`Z †h evsjv‡`‡k wek¦we`¨vjq gÄyix Kwgkb (BDwRwm) AvMvgx 10 I 11 wW‡m¤^i 2021-G
PZy_© wkí wecøe welqK IC4IR 2021 bv‡g GKwU AvšÍR©vwZK m‡¤§jb Av‡qvRb Ki‡Z hv‡”Q| e½eÜy †kL gywReyi ingv‡bi
Rb¥kZevwl©Kx Ges evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx Dcj‡¶¨ GB Avo¤^ic~Y© AvšÍR©vwZK Abyôvb Av‡qvR‡bi cÖ‡qvRbxq c`‡¶c
MÖn‡Yi Rb¨ BDwRwm KZ©„c¶ Ges mswkøó mKj‡K Avwg AvšÍwiK K…ZÁZv Rvbvw”Q| GB AvšÍR©vwZK m‡¤§j‡bi gva¨‡g K…wÎg
eyw×gËv, B›Uvi‡bU Ae w_sm, †WUv A¨vbvwjwU·, K¬vDW Kw¤úDwUs BZ¨vw` welqK cÖvß AZ¨vaywbK M‡elYv djvdj wkí mgm¨vq
cÖ‡qvM I Zvi †kqv‡ii Rb¨ BDwRwm GKwU we‡kl AvšÍR©vwZK †dvivg cÖwZôv Ki‡Z Pvq| †mB mv‡_ wk‡íi wewfbœ cÖv‡qvwMK I
D™¢vebx cÖhyw³i Dbœq‡b D³ †dvivg m‡e©v”P ch©v‡qi Abykxjb, wewbgq I cÖPvi-cÖmv‡ii gva¨g wn‡m‡e KvR Ki‡e| GB m‡¤§j‡b
K…wÎg eyw×gËv, †iv‡evwU· Ges A‡Uv‡gkb, B›Uvi‡bU Ad w_sm Ges ¯§vU© GwMÖKvjPvi, †WUv A¨vbvwjwU· Ges K¬vDW Kw¤úDwUs,
†hvMv‡hvM Ges †bUIqvK©, wmMbvj Ges b¨vPvivj j¨v½y‡qR cÖ‡mwms mn AviI A‡bK cÖhyw³ mswkøó welq wb‡q Av‡jvPbv Kiv n‡e|
m‡¤§j‡b AZ¨vaywbK PZy_© wkí wecø‡ei †KŠkj e¨env‡ii gva¨‡g ¯’vbxq mgm¨v¸wji mgvavb, Rxeb Ges cwi‡e‡ki DbœwZ, †mB
mv‡_ †UKmB Dbœqb j¶¨gvÎv AR©‡b Ae`vb iv‡L G mKj wel‡q †`k-we‡`‡ki M‡elK‡`i M‡elYvcÎ Rgv I Dc¯’vc‡bi Rb¨
Avgš¿Y Rvbv‡bv n‡qwQj|
m‡¤§j‡b 17wU wfbœ wfbœ †`k †_‡K †gvU 525wU M‡elYvcÎ ev wbeÜ Rgv n‡q‡Q Ges Zvi ga¨ †_‡K 105wU D”Pgv‡bi wbeÜ
P~ovšÍ Abyôv‡b Dc¯’vc‡bi Rb¨ †e‡Q †bIqv n‡q‡Q| mvZRb wewkó Aa¨vcK Ges wZbRb †bv‡ej weRqx g~j e³e¨ cÖ`vb Ki‡eb
hv wbtm‡›`‡n Avgv‡`i wk¶K, M‡elK, QvÎ, wkí †ckv`vi Ges Ab¨vb¨ †÷K‡nvìvi‡`i PZy_© wkí wecøe Gi †¶‡Î ¸iæZ¡c~Y©
Ae`vb ivL‡Z AbycÖvwYZ Ki‡e|
`yB w`‡bi m‡¤§jbwU Avgv‡`i MÖvRy‡qU‡`i `¶Zv Dbœq‡bi Rb¨ ¸iæZ¡c~Y© w`Kwb‡`©kbv Ges mycvwik cÖ`vb Ki‡e e‡j Avkv
Kiv n‡”Q| we‡klÁ‡`i g~j¨evb mycvwik PZy_© wkí wecøe m¤úwK©Z P¨v‡jÄ †gvKv‡ejv Kivi Rb¨ GKwU `~i`k©x bxwZ cÖYq‡b
mnvqZv Ki‡e|
Avwg PZy_© wkí wecøe welqK GB AvšÍR©vwZK m‡¤§j‡bi Rb¨ ïfKvgbv KiwQ|

Aa¨vcK mZ¨ cÖmv` gRyg`vi
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About

University Grants Commission
Of Bangladesh (UGC)
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UNIVERSITY GRANTS COMMISSION
OF BANGLADESH

Background
The University Grants Commission (UGC) of Bangladesh was established under the President's Order (P.O.)
No. 10 of 1973 which was deemed to have come into force with effect from 16 December 1972. The UGC is the
apex and statutory body of the universities of Bangladesh including the private universities. The primary
objectives of instituting the UGC were to promote and coordinate university education, monitor and maintain
the standard of university education, assess the needs in terms of funding for the public universities, and
advise the Government on various issues related to the universities. The arrangement was also designed to
safeguard the autonomous character of the universities.

Composition
Under section 4 (1) of the President's Order No. 10 of 1973 and its amendment of 1988, the UGC consists of
one Chairman, ﬁve full-time members and nine part-time members as described below.

Chairman: Professor Dr. Kazi Shahidullah
Full-Time Members
Professor Dr. Dil Afroza Begum
Professor Dr. Md. Sazzad Hossain
Professor Dr. Muhammed Alamgir
Professor Dr. Biswajit Chanda
Professor Dr. Md. Abu Taher
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Part-Time Members
Professor Dr. Md. Mashiur Rahman
Vice-Chancellor
National University.
Professor Pradanendu Bikash Chakma
Vice-Chancellor
Roangamati Sciences and Technology University.
Md. Moshfequr Rahman
Vice-Chancellor
Bangladesh University of Professionals.
Professor Suﬁa Begum
Dean, School of Education
Bangladesh Open University.
Commodore M Sajedul Karim, (E), psc, BN
Dean, Faculty of Shipping Administration
Bangabandhu Sheikh Mujibur Rahman Maritime University.
Dean,
Islamic Arabic University.
Mr. Abul Kalam Azad
Member (Secretary)
Socio-Economic Infrastructure Division, Planning Commission
Govt. of the People’s Republic of Bangladesh
Mr. Md. Mahabub Hossain
Secretary
Secondary and Higher Education Division, Ministry of Education
Govt. of the People’s Republic of Bangladesh
Mr. Abdur Rouf Talukder
Secretary
Finance Division, Ministry of Finance
Govt. of the people’s Republic of Bangladesh
Dr. Ferdous Zaman
Secretary (Additional Charge)
University Grants Commisson of Bangladesh, Dhaka.

Role
The basic principle on which the UGC of Bangladesh, like its counterparts elsewhere in the world, has been
instituted is that it shall deal with the Government, especially with the Ministry of Education, on behalf of the
universities of Bangladesh.
As per President order No. 10 of 1973, the UGC is entrusted with the responsibility of receiving funds from the
government and allocation and disbursing grants out of such funds to the public universities for their
maintenance and development. After necessary assessment and scrutiny of the requirements of the
universities, the UGC places them before the Government for necessary approval. Till now, the UGC,
however, does not deal with the ﬁnancial affairs of private universities, but is authorized to supervise, monitor
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and regulate their activities. The UGC performs the arduous task of convincing the Government about the
needs of the universities and thus work as a coordinating body between the Government and the universities.
The arrangement safeguards the universities from undue political interference and helps the Government to
avoid undue pressure in dealing directly with the universities.
The framing of the Education Policy of the country is the responsibility of the Government. The UGC, along
with other relevant bodies, provides necessary materials for framing the policy. Within the framework of the
national policy, the UGC is free to deal with the promotion and development of higher education and
research in all ﬁelds.

Relation with the Universities: The Universities do not deal directly with the government for their needs
but with the University Grants Commission, which in turn deals with the government on their behalf. The
primary function of the University Grants Commission of Bangladesh is to protect and safeguard the
academic and administrative autonomy of the universities. The UGC analyses the needs and demands of the
universities and examines the various programs of the universities including those for expansion.
The UGC acts as a spokesman and regulatory body for the universities and plays a pivotal role in presenting
the problems and demands of the universities to the Government.

Relation with the Government: The statutory obligation of the University Grants Commission to the
Parliament emanates from the President's Order No. 10 of 1973. As per section 12 of the Order, the
Commission shall prepare a report not later than the ﬁrst day of March each year, on the activities and
performances of the universities for the year ending on the previous thirty-ﬁrst day of December and submit
it to the Government for its appraisal. The Government shall cause the report to be laid before the
Parliament.
Further, as per section 11 of the Order, the Commission shall cause to be maintained such books of account
and other books in relation to its account in such form and such manner as may, in consultation with the
Comptroller and Auditor General of Bangladesh as may be prescribed.

Relation with the Parliament: The constitutional obligation of the University Grants Commission of
Bangladesh to the Parliament has been laid down by the President's Order. No. 10 of 1973 ((Section 11(1), (2),
(3) and (4)). Each year the UGC submits an Annual Report to the National Parliament through the Ministry
of Education along with recommendations to enhance the quality of education in the country. This also
includes annual accounts of the Commission together with the audit report thereon.

Functions
Under section 5(I) of the President's Order, the UGC's functions broadly fall into two categories: Academic
and Financial.

Academic functions

u To assess the needs in the ﬁeld of university education and formulate plans for the development of such
education;

u To examine and assess the quality and standard of teaching and research in various disciplines at the
university level education;

u To collect statistical data and other information relating to the existing situation in the ﬁeld of higher
education;

u To advise the Government on proposals to grant the right to confer special degree awarding status on
colleges which may be considered suitable for such other functions as may be conferred on it by any
law or by the Government;

u To examine in depth the facilities available for students and formulation of plans for their upliftment;
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u To provide facilities for expansion and improvement of the standard of higher education by promoting
fundamental and empirical research in the universities and affiliated colleges;

u To improve facilities and opportunities for teachers relating to higher studies, research and training both
at home and abroad;

u To examine possibilities for raising individual colleges to autonomous status and expansion and
establishment of new universities and research institutions; and

u To deal with the academic aspects of the private universities and assist them to develop their curriculum.
Financial functions
The Government after due appropriation made under law in this regard pay to the UGC in each ﬁnancial year
such items as may be feasible for the maintenance and development of the universities are for the promotion
of higher education and research and the purpose of all other functions of the UGC under this order.
Sources of the UGC fund are as follows:

•
•
•
•

Grants from the Government;
Loans from the Government;
Donations and Endowments; and
Receipts from such other sources as may be approved by the Government

Financial functions involved:

u Determining ﬁnancial needs of the public universities;
u Receiving funds from the Government and allocate and disburse, out of such funds, grants to the
universities for their maintenance and development.

u Making budgetary allocations for the Universities;
u Drawing budgeted funds from the Government Exchequer in four quarterly installments and disburse it
to the public universities;

u Formulating development plans for the public universities;
u Formulating Annual Development Programme (ADP) and Annual Foreign Exchange Budget (AFEB) for
the public universities;

u
u
u
u

Monitoring and evaluating the development projects undertaken by the public universities;
Providing funds for the research projects proposed by the university teachers.
Offering and allocating funds for the UGC M.Phil and Ph.D Fellowship;
Allocating and disbursing money from the research support fund to assist the higher education and
research;

u Allocating fund and processing UGC Awards, UGC Merit Awards, Rokeya Chair, UGC Chair et cetera;
u Allocating funds for publishing. graduate and postgraduate text and reference books;
u Giving partial travel grants to the university teachers to participate in seminar symposium conferences; and
u Granting ﬁnancial assistance to such other higher education and research activities.
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Innovative Education Ecosystem (IEE)
is the key to Realize the Dream of 4IR
Now-a-days, a genome sequence can be acquired by using computing power in a few hours at the cost of
less than one thousand dollars, while the ﬁrst human genome project took 10 years at a cost of 2.5 billion
dollars to map the human genome sequence. Therefore, to obtain the faster solution of a problem like this, an
interaction between computing and genetic engineering is inevitable, enabling the exploration of new
avenues of knowledge. Certainly, an integration between these two disciplines, obtained by this interaction,
takes them to the new level of knowledge, and can be termed as evolution. Because of the presence of
continuous interaction, integration and the evolution between the entities such a method should become
dynamic in nature. The combined result of such an approach, resulting in blurring the difference between
biology and computation, which is called convergent. Sensors are now widely used to collect data from the
physical world (for instance, agriculture, atmosphere, route network, traffic management and many others),
facilitating the development of data analytics/prediction models by using machine learning tools. Therefore,
prediction of a phenomenon is becoming cheap and accurate, playing an important role in the decision
making process. The integration of the physical world with the computer world is rightly delineated with this
example. Such an integration opens a new avenue of knowledge, which was out of the scope of this domain
before. The above outlines the appearance of a novel civilization, coined by the interaction and integration
among physical, computing and biological worlds through a process of continuous evolution or dynamism
over time. Such evolution takes place in the cyber-physical space, which is extensively known as Fourth
Industrial Revolution (4IR) or Industry 4.0.
Artiﬁcial Intelligence, Robotics, Internet of Things (IoT), Cognitive Computing, Cloud Computing, 5G,
Quantum Computing, Biotechnology, and Nanotechnology are at the heart of this 4IR. In the other parts of
the world, especially in the Scandinavian countries, they are preparing their manpower to take advantage of
4IR. This is the reason, these countries have integrated Artiﬁcial Intelligence and Robotics in their education,
starting from primary level to higher education with an objective to prepare the cognitive mind of their
human resources to lead the 4IR. The charm of this 4IR is that it is expanding faster than from the other three
industrial revolutions and empowering human beings equally.
It took 120 years for the ﬁrst industrial revolution to get out of Europe, which was powered by steam engines,
where the production system was mechanized. 1.2 billion People are still out of electricity until now because
of the beneﬁt of the second industrial revolution, which was powered by electricity and led to mass
production. Half of the world population is still out of internet access because of the third industrial
revolution, which is underpinned by the electronics and information and communication technology, known
as digital revolution. However, this is not the case with the Fourth Industrial Revolution (4IR) because in this
novel civilization, systems are embedded in society as well as in the human body. We are moving towards a
time where we can recognize the presence of ambient intelligence, known as pervasive computing because
of the presence of Internet of Things, Robotics, Artiﬁcial Intelligence, 5G, Blockchain, cognitive computing
and nanotechnology. In this era of civilization, skill is important and without this it is difficult for a human
being to survive. People will become rich within a short period if they are equipped with 4IR skills. Hence, the
exponential economic growth of a country would be observed as long as the presence of people with 4IR skills
are available. For example, 5G technologies will completely change the present business model and hence,
the business education should be equipped to cope with this new scenario.
The present computer science education requires a serious shaking because it lives in the third industrial
revolution. The same is true for the Electronics and Electrical Engineering education, where the concept of
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smart grid is emerging, which requires the integration of AI thoughts and nanotechnology. The education of
medical science should be equipped with the core subjects of 4IR. This is true in other disciplines such as
biological sciences, business sciences, social sciences and arts. In addition, all over the world the optimal
utilisation of the university resources remains unutilised, because of the absence of an Innovative
Educational Ecosystem (IEE), allowing the linking between industry and academia. As mentioned the core of
4IR is the convergence, which in this case consists of taking advantage of industry and academia linkage.
Such convergent is really absent, especially in the higher education system of Bangladesh since our
universities are yet to set their mind to change the course curriculum to realise the potential of such an
innovative educational ecosystem. Hence, it can be argued that our current education system is not
equipped with appropriate research, teaching and learning methods and tools, enabling the realization of
the huge potential of 4IR. Certainly, university graduates do not possess the skills to live in the era of 4IR with
dignity and dynamism.
The hierarchical organization management structure, which is very much centralized, is replaced by
decentralized architecture in the era of 4IR. For example, the water supply system of a town is very much
centralised and is unable to solve the water crisis for its inhabitants in a sustainable way. This is true for the
traffic management system and this is the reason, no cities in the world are able to solve traffic jams.
The implementation of ‘Digital Bangladesh’ in the last thirteen years by developing huge information and
communication technology (ICT) infrastructure all over the country, almost in every sector as well as in
everyday life of the people has created an appropriate platform to kick-off 4IR in our country. Indeed, such
realization of ‘Digital Bangladesh’ is considered as the implementation of the dream of the Father of the
Nation Bangabandhu Sheikh Mujibur Rahman. The eminent computer scientist of our time Sajeeb Wazed,
Honourable ICT Affairs Advisor to the Prime Minister is considered the architect of ‘Digital Bangladesh’. To implement
the vision 2041 of our Honourable Prime Minister Sheikh Hasina, the daughter of the Father of the Nation,
where Bangladesh has been envisioned to become a rich country with a per capita income of 15,000 USD as
well as empowering the people equally, there is no alternative but to realise the potential of 4IR without
delay. The annual ﬁnancial budget of the government will become 600 billion dollars in 2041 from today's 50
billion dollars. The GDP size of the country will become 2.6 trillion dollars in 2041 from today's 225 billion
dollars.
Taking the above view point into account, University Grants Commission (UGC) of Bangladesh is organizing
a 2-Day international conference between 10th December and 11th December 2021 in the area of Fourth
Industrial Revolution to commemorate the 100th Birth anniversary of the Father of the Nation Bangabandhu
Sheikh Mujibur Rahman as well as the Golden Jubilee of the country. Such a conference will create a
tremendous momentum in the area of research, teaching and learning, especially at higher education level
because this will work as an appropriate platform to develop IEE, enabling the realization of 4IR..The
presence of Nobel Laureates as well as distinguished scholars from all over the world in various sessions of
the conference would play an important role to develop appropriate ways out to realise the potential of 4IR
in our country. I am hopeful that the outcomes of this conference will also help in achieving Vision-2041 by
formulating speciﬁc recommendations for the implementation of the Fourth Industrial Revolution in every
sector of the country.
I wish the International Conference on 4IR and beyond a success.
Professor Dr. Md. Sazzad Hossain
Member
University Grants Commission of Bangladesh (UGC)
&
Chair, Organizing Committee, IC4IR
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D™¢vebx wk¶v B‡Kvwm‡÷gB n‡”Q PZy_© wkíwecø‡ei
¯^cœ ev¯Íevq‡bi PvweKvwV
eZ©gv‡b Avgiv cÖhyw³ wecø‡ei hy‡M evm KiwQ, †hLv‡b Kw¤úDwUs kw³ e¨envi K‡i GK nvRvi Wjv‡iiI Kg Li‡P K‡qK NÈvi
g‡a¨B GKwU wR‡bvg wm‡Kv‡qÝ m¤úbœ Kiv hvq| A_P cÖ_g gvbe wR‡bvg cÖK‡í gvby‡li wR‡bvg wm‡Kv‡qÝ D`NvU‡b mgq
†j‡MwQj 10 eQi Ges G †¶‡Î e¨q n‡qwQj 2.5 wewjqb Wjvi| ZvB G ai‡bi mgm¨vi `ªæZ mgvav‡b Kw¤úDwUs I †R‡bwUK
BwÄwbqvwis‡qi g‡a¨ ci¯úi wg_w¯Œqv AZ¨vek¨K Ges G `ywU wel‡qi wg_w¯Œqv Áv‡bi bZyb w`MšÍ D‡b¥vP‡bi c_ myMg Ki‡e, hv‡K
Avgiv Áv‡bi weeZ©b wn‡m‡eI AvL¨vwqZ Ki‡Z cvwi| µgvMZ wg_w¯Œqv, GKÎxKiY Ges Awa‡¶Î¸‡jvi weeZ©‡bi gva¨‡g G
c×wZmg~n MwZkxj nIqv cÖ‡qvRb| G ai‡bi c×wZi mw¤§wjZ djvdj ev‡qvjwR Ges Kw¤úD‡Uk‡bi ga¨Kvi cv_©K¨ nªvm K‡i
†`q| †fŠZ RMr †_‡K DcvË msMÖ‡n wewfbœ †mÝi GLb e¨vcKfv‡e e¨eüZ n‡”Q| D`vniY wn‡m‡e K…wl, evqygÐj, iæU †bUIqvK©,
UªvwdK e¨e¯’vcbvmn Ab¨vb¨ †¶‡Îi K_v D‡jøL Kiv †h‡Z cv‡i| Gme †¶‡Î †gwkb jvwb©s cÖhyw³i e¨envi †WUv A¨vbvwjwUKm/c~e©vfvm
g‡W‡ji wecøe NwU‡q‡Q| Gi d‡j ¯^í Li‡P wbf©yjfv‡e GKwU NUbvi fwel¨ØvYx Kiv hv‡”Q, hv wm×všÍ MÖn‡Yi cÖwµqvq ¸iæZ¡c~Y©
f~wgKv cvjb Ki‡Q| Kw¤úDUvi RM‡Zi mv‡_ †fŠZ RM‡Zi GB mw¤§jb D`vni‡Yi gva¨‡g †evSv‡bv n‡q‡Q| G ai‡bi mw¤§jb
Áv‡bi bZyb w`MšÍ D‡b¥vPb K‡i| Dc‡iv³ welqwU GKwU bZyb hy‡Mi m~Pbv K‡i‡Q, hv mg‡qi mv‡_ µgvMZ weeZ©b ev MwZkxjZv
GKwU cÖwµqvi gva¨‡g †fŠZ, Kw¤úDwUs Ges ev‡qvjwRK¨vj RM‡Zi g‡a¨ mgwš^Z wg_w¯Œqvi gva¨‡g ˆZwi| G ai‡bi weeZ©b
mvBevi-wdwRK¨vj ¯’v‡b NU‡Q, hv mK‡ji Kv‡Q PZy_© wkíwecøe (4IR) ev BÛvw÷ª 4.0 bv‡g cwiwPZ|
PZy_© wkíwecø‡ei cÖavbZg cÖhyw³mg~n n‡”Q- K…wÎg eyw×gËv, †ivewUKm, B›Uvi‡bU Ae w_sKm, KMwbwUf Kw¤úDwUs, K¬vDW Kw¤úDwUs,
dvBf-wR, †Kvqv›Uvg Kw¤úDwUs, ev‡qv‡UK‡bvjwR Ges b¨v‡bv‡UK‡bvjwR| we‡k¦i Ab¨vb¨ cÖv‡šÍ, we‡kl K‡i ¯‹¨vwÛ‡bwfqvb †`k¸‡jv
PZy_© wkíwecø‡ei myweav MÖn‡Yi Rb¨ Zv‡`i Rbkw³‡K cÖ¯‘Z Ki‡Q| Zviv PZy_© wkíwecø‡e †bZ„Z¡ w`‡Z gvbem¤ú`‡K cÖ¯‘Z Kivi j‡¶¨
cÖv_wgK ¯Íi †_‡K D”Pwk¶v ch©šÍ Zv‡`i wk¶v Kvh©µ‡g K…wÎg eyw×gËv Ges †ivewUKm‡K AšÍf©y³ K‡i‡Q| GB PZy_© wkíwecø‡ei ¸iæZ¡c~Y©
w`K n‡”Q, GwU Ab¨ wZbwU wkíwecø‡ei Zyjbvq `ªæZ cÖmv‡ii mv‡_ mv‡_ mgvbfv‡e gvby‡li ¶gZvqb Ki‡Q|
cÖ_g wkíwecøe m~Pbv n‡qwQj BD‡iv‡c ev®úxq BwÄb Avwe®‹v‡ii d‡j| Gi d‡j Drcv`b e¨e¯’vq h‡š¿i e¨envi ïiæ nq| Z‡e GB
wecø‡ei †XD BD‡iv‡ci evB‡ii †`k¸‡jv‡Z †cuŠQv‡Z mgq †j‡MwQj 120 eQi| we`y¨‡Zi e¨env‡ii gva¨‡g e¨vcK Drcv`b e„w×i
j‡¶¨ wØZxq wkíwecøe m~wPZ n‡qwQj| Z‡e ev¯ÍeZv n‡”Q, we‡k¦ GL‡bv 1.2 wewjqb gvbyl we`y¨r myweav ewÂZ| Z„Zxq wkíwecøe
ev wWwRUvj wecøe m~wPZ n‡q‡Q B‡jKUªwbKm Ges Z_¨ I †hvMv‡hvM cÖhyw³i Avwe®‹vi I e¨envi wbwðZ Kivi gva¨‡g| G †¶‡ÎI
ev¯ÍeZv n‡”Q we‡k¦i A‡a©K RbmsL¨v GL‡bv B›Uvi‡bU myweavewÂZ| Z‡e PZy_© wkíwecø‡ei †cÖ¶vcUwU G †¶‡Î wfbœ| KviY, GB
be¨ mf¨Zvq wm‡÷gmg~n mgv‡Ri cvkvcvwk gvbe‡`‡n mshy³ Kiv n‡q‡Q| Avgiv Ggb GKwU mg‡qi w`‡K GwM‡q hvw”Q, †hLv‡b
B›Uvi‡bU Ae w_sKm, †ivewUKm, K…wÎg eyw×gËv, dvBf-wR, eøK‡PBb, KMwbwUf Kw¤úDwUs Ges b¨v‡bv-cÖhyw³i Dcw¯’wZi Kvi‡Y
Avgiv A¨vw¤^‡q›U B‡›Uwj‡R‡Ýi Dcw¯’wZ kbv³ Ki‡Z cvwi, hv cvi‡fwmf Kw¤úDwUs bv‡gI cwiwPZ| mf¨Zvi GB ch©v‡q gvby‡li
†eu‡P _vKvi †¶‡Î `¶Zv LyeB ¸iæZ¡c~Y© n‡q D‡V‡Q| PZy_© wkíwecø‡ei `¶Zvq mg„× n‡Z cvi‡j Aí mg‡qi g‡a¨B gvbyl abx
n‡q DV‡e| GgZve¯’vq GKwU †`‡ki A_©‰bwZK cÖe„w×i EaŸ©MwZ wbf©i Ki‡e PZy_© wkíwecø‡e `¶Zvm¤úbœ gvbem¤ú‡`i Ici|
D`vniY wn‡m‡e D‡jøL Kiv †h‡Z cv‡i †h, dvBf-wR cÖhyw³ eZ©gvb e¨emvwqK g‡Wj‡K m¤ú~Y©fv‡e cwieZ©b Ki‡e Ges GB bZyb
cwiw¯’wZi mv‡_ gvwb‡q wb‡Z weR‡bm wk¶v‡K †X‡j mvRv‡Z n‡e|
GKBfv‡e Kw¤úDUvi weÁvb wk¶vq Avg~j cwieZ©b Avb‡Z n‡e| B‡jKwUªK¨vj I B‡jKUªwbKm BwÄwbqvwis wk¶vi †¶‡ÎI GKB
K_v cÖ‡hvR¨| G †¶‡Î ¯§vU© wMÖ‡Wi aviYv mshy³ n‡”Q, hvi Rb¨ K…wÎg eyw×gËv Ges b¨v‡bv-cÖhyw³i mw¤§jb cÖ‡qvRb| PZy_©
wkíwecø‡ei g~j welq¸‡jv wPwKrmvweÁvb wk¶vqI AšÍf©y³ Kiv DwPZ| RxeweÁvb, evwYR¨, mvgvwRKweÁvb Ges wkíKjvi g‡Zv
Ab¨vb¨ kvLvqI GwU cÖ‡hvR¨| Dciš‘ D™¢vebx wk¶v cÖwZ‡ek (B‡bv‡fwUf GWy‡Kkb B‡Kvwm‡÷g)-Gi Abycw¯’wZ‡Z wek¦Ry‡oB
wek¦we`¨vjq¸‡jv Zv‡`i m¤ú‡`i m‡e©vËg e¨envi wbwðZ Ki‡Z cvi‡Q bv| d‡j wkícÖwZôvb¸‡jvi mv‡_ wk¶vcÖwZôv‡bi †hŠ_
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mn‡hvwMZvg~jK Kg©cwi‡ekI M‡o I‡Vwb| PZy_© wkíwecø‡ei g~j welq n‡jv Kbfvi‡RÝ, hv wkí Ges GKv‡Wwgqv ¯’vc‡bi gva¨‡g
myweav MÖnY Kivi wb‡`©k K‡i| G ai‡bi Kbfvi‡RÝ evsjv‡`‡ki D”Pwk¶v e¨e¯’vq Abycw¯’Z| †Kbbv, Avgv‡`i wek¦we`¨vjq¸‡jv
GL‡bv G ai‡bi D™¢vebx wk¶v B‡Kvwm‡÷‡gi ¸iæZ¡ Dcjwä K‡i cvV¨µg cwieZ©‡bi Rb¨ cÖ¯‘Z n‡Z cv‡iwb| AZGe, GwU ejv
hvq †h PZy_© wkíwecø‡ei wekvj m¤¢vebv‡K Kv‡R jvMv‡Z Avgv‡`i eZ©gvb wk¶ve¨e¯’v h_vh_ M‡elYv, wUwPs Ges jvwb©s c×wZ I
cÖ‡qvRbxq DcKiY¸‡jv wb‡q GL‡bv mw¾Z bq| d‡j Avgv‡`i wek¦we`¨vj‡qi MÖ¨vRy‡qU‡`i gv‡S PZy_© wkíwecø‡ei hy‡M gh©v`v I
MwZkxjZvi mv‡_ †eu‡P _vKvi cÖ‡qvRbxq `¶Zvi Afve cwijw¶Z n‡”Q|
PZy_© wkíwecø‡ei hy‡M `xN©w`‡bi †K›`ªxf~Z cÖvwZôvwbK e¨e¯’vcbv KvVv‡gv we‡K›`ªxf~Z KvVv‡gv Øviv cÖwZ¯’vwcZ n‡”Q| D`vniY¯^iƒc,
GKwU kn‡ii cvwb mieivn e¨e¯’v Lye †ewk †K›`ªxf~Z n‡j GwU †UKmB Dcv‡q Gi evwm›`v‡`i Rb¨ cvwb mieiv‡ni msKU mgvavb
Ki‡Z A¶g| GwU UªvwdK g¨v‡bR‡g›U wm‡÷‡gi †¶‡ÎI mZ¨ Ges G Kvi‡YB we‡k¦i †Kv‡bv kniB UªvwdK R¨vg wbqš¿Y Ki‡Z
m¶g bq|
ÔwWwRUvj evsjv‡`kÕ MV‡bi j¶¨ ev¯Íevq‡b MZ 13 eQ‡i †`kRy‡o Z_¨ I †hvMv‡hvM cÖhyw³ (AvBwmwU) AeKvVv‡gv M‡o †Zvjv
n‡q‡Q| cÖvq cÖwZwU †m±‡ii cvkvcvwk RbM‡Yi ˆ`bw›`b Rxe‡b Gi cÖfve †`‡k PZy_© wkíwecø‡ei GKwU Dchy³ cø¨vUdg© ˆZwi
K‡i‡Q| cÖK…Zc‡¶ ÔwWwRUvj evsjv‡`kÕ-Gi ev¯Íevqb‡K RvwZi wcZv e½eÜy †kL gywReyi ingv‡bi Ô‡mvbvi evsjvÕ MV‡bi ¯^cœ
ev¯Íevqb ejv †h‡Z cv‡i| cÖL¨vZ Kw¤úDUvi weÁvbx I gvbbxq cÖavbgš¿xi AvBwmwU welqK Dc‡`óv mRxe Iqv‡R`‡K ÔwWwRUvj
evsjv‡`kÕ-Gi ¯’cwZ wn‡m‡e we‡ePbv Kiv nq| RvwZi wcZvi my‡hvM¨ Kb¨v gvbbxq cÖavbgš¿x †kL nvwmbvi iƒcKí-2041-G †`‡ki
RbM‡Yi gv_vwcQy Mo Avq 15,000 gvwK©b Wjv‡ii cvkvcvwk RbMY‡K mgvbfv‡e ¶gZvqb K‡i †`k‡K GKwU DbœZ †`‡k cwiYZ
Kivi j¶¨ wba©viY Kiv n‡q‡Q| G j¶¨ AR©‡b AbwZwej‡¤^ PZy_© wkíwecø‡ei m¤¢vebv‡K Kv‡R jvMv‡bv cÖ‡qvRb| miKv‡ii evwl©K
Avw_©K ev‡R‡Ui AvKvi eZ©gv‡bi 50 wewjqb Wjvi †_‡K 2041 mv‡j 600 wewjqb Wjv‡i DbœxZ n‡e| †`‡ki wRwWwci AvKvi
AvR‡Ki 225 wewjqb Wjvi †_‡K 2041 mv‡j 2.6 wUªwjqb Wjv‡i cwiYZ n‡e|
Dc‡iv³ welq¸‡jv we‡ePbvq wb‡q evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb (BDwRwm) RvwZi wcZv e½eÜy †kL gywReyi ingv‡bi
Rb¥kZevwl©Kx Ges evsjv‡`‡ki ¯^vaxbZvi myeY©RqšÍx Dcj‡¶¨ 10-11 wW‡m¤^i 2021 Zvwi‡L PZy_© wkíwecøe welqK GKwU `yB
w`‡bi AvšÍR©vwZK m‡¤§j‡bi Av‡qvRb K‡i‡Q| G ai‡bi m‡¤§jb M‡elYv, wk¶v`vb Ges †kLvi †¶‡Î, we‡kl K‡i D”Pwk¶v ¯Í‡i
bZyb MwZ mÂvi Ki‡e| KviY, GwU PZy_© wkíwecøe ev¯Íevqb I Gi j¶¨gvÎv AR©b Ki‡Z cv‡i Ggb GKwU D™¢vebx wk¶v
B‡Kvwm‡÷g (AvB B B) weKv‡ki Rb¨ Dchy³ cø¨vUdg© wn‡m‡e KvR Ki‡e| wZbRb †bv‡ej weRqx Ges †`k-we‡`‡ki
we‡klÁ‡`i mv‡_ mvZRb wek¦L¨vZ weÁvbxi AskMÖnY Avgv‡`i †`‡k PZy_© wkíwecø‡ei m¤¢ve¨Zv wbiƒcY Ki‡Z, we‡kl K‡i wewfbœ
wel‡q ¯’vbxq mgm¨v mgvav‡bi Rb¨ Dchy³ †KŠkj wba©viY Ki‡Z ¸iæZ¡c~Y© f~wgKv cvjb Ki‡e| Avwg Avkvev`x, GB m‡¤§jb †`‡ki
cÖwZwU †m±‡i PZy_© wkíwecøe ev¯Íevq‡bi Rb¨ mywbw`©ó mycvwik cÖYqb Ki‡Z I wfkb-2041 AR©‡b mnvqK n‡e|
Avwg PZy_© wkíwecøe welqK ¸iæZ¡c~Y© GB AvšÍR©vwZK m‡¤§j‡bi mvwe©K mvdj¨ Kvgbv KiwQ|
cÖ‡dmi W. †gvt mv¾v` †nv‡mb
m`m¨, evsjv‡`k wek¦we`¨vjq gÄyix Kwgkb (BDwRwm)
Ges
mfvcwZ, Av‡qvRK KwgwU, IC4IR
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Now-a-days, a genome sequence can be acquired by using computing power in a few hours at the cost of
less than one thousand dollars, while the ﬁrst human genome project took ten years at a cost of 2.5 billion
dollars to map the human genome sequence. Therefore, to obtain the faster solution of a problem like this, an
interaction between computing and genetic engineering is inevitable, enabling the exploration of new
avenues of knowledge. Certainly, an integration between these two disciplines, obtained by this interaction,
takes them to the new level of knowledge, and can be termed as evolution. Because of the presence of
continuous interaction, integration and the evolution between the entities such a method should become
dynamic in nature. The combined result of such an approach, resulting in blurring the difference between
biology and computation, which is called ‘convergent’. Sensors are now widely used to collect data from the
physical world (for instance, agriculture, atmosphere, route network, traffic management and many others),
facilitating the development of data analytics/prediction models by using machine learning tools. Therefore,
prediction of a phenomenon is becoming cheap and accurate, playing an important role in the decision
making process. The integration of the physical world with the computer world is rightly delineated with this
example. Such an integration opens a new avenue of knowledge, which was out of the scope of this domain
before. The above outlines the appearance of a novel civilization, coined by the interaction and integration
among physical, computing and biological worlds through a process of continuous evolution or dynamism
over time. Such evolution takes place in the cyber-physical space, which is extensively known as Fourth
Industrial Revolution (4IR) or Industry 4.0. Artiﬁcial Intelligence, Robotics, Internet of Things (IoT), Cognitive
Computing, Cloud Computing, 5G, Quantum Computing, Precision Agriculture, Smart Farming,
Biotechnology, and Nanotechnology are at the heart of this 4IR.
In the other parts of the world, especially in the Scandinavian countries, they are preparing their manpower
to take advantage of 4IR. This is the reason, these countries have integrated Artiﬁcial Intelligence and
Robotics in their education, starting from primary level to higher education with an objective to prepare the
cognitive mind of their human resources to lead the 4IR. The charm of this 4IR is that it is expanding faster
than from the other three industrial revolutions and empowering human beings equally. It took 120 years for
the ﬁrst industrial revolution to get out of Europe, which was powered by steam engines, where the
production system was mechanized. 1.2 billion People are still out of electricity until now because of the
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beneﬁt of the second industrial revolution, which was powered by electricity and led to mass production. Half
of the world population is still out of internet access because of the third industrial revolution, which is
underpinned by the electronics and information and communication technology, known as digital
revolution. However, this is not the case with the Fourth Industrial Revolution (4IR) because in this novel
civilization, systems are embedded in society as well as in the human body. We are moving towards a time
where we can recognize the presence of ambient intelligence, known as pervasive computing because of the
presence of Internet of Things (IoT), Robotics, Artiﬁcial Intelligence, 5G, Blockchain, cognitive computing and
nanotechnology. In this era of civilization, skill is important and without this it is difficult for a human being
to survive. People will become rich within a short period if they are equipped with 4IR skills. Hence, the
exponential economic growth of a country would be observed as long as the presence of people with 4IR skills
are available. For example, 5G technologies will completely change the present business model and hence,
the business education should be equipped to cope with this new scenario. The present computer science
education requires a serious shaking because it lives in the third industrial revolution. The same is true for the
Electronics and Electrical Engineering education, where the concept of smart grid is emerging, which
requires the integration of AI thoughts and nanotechnology. The education of medical science should be
equipped with the core subjects of 4IR. This is true in other disciplines such as biological sciences, business
sciences, social sciences and arts. In addition, all over the world the optimal utilisation of the university
resources remains unutilised, because of the absence of an innovative educational ecosystem, allowing the
linking between industry and academia. As mentioned the core of 4IR is the convergence, which in this case
consists of taking advantage of industry and academia linkage. Such convergence is really absent,
especially in the higher education system of Bangladesh since our universities are yet to set their mind to
change the course curriculum to realise the potential of such an innovative educational ecosystem.
Certainly, university graduates do not possess the skills to live in the era of 4IR with dignity and dynamism.
The hierarchical organization management structure, which is very much centralized, is replaced by
decentralized/distributed architecture in the era of 4IR. For example, the water supply system of a town is
very much centralized and is unable to solve the water crisis for its inhabitants in a sustainable way. This is
true for the traffic management system and this is the reason, no cities in the world are able to solve traffic
jams. From the above, arguably, we can opine that the concept of ‘Digital Bangladesh’ belongs to the mind
of the third industrial revolution with its inherent limitations. However, the implementation of ‘Digital
Bangladesh’ in the last ten years by developing huge information and communication technology (ICT)
infrastructure all over the country, almost in every sector as well as in everyday life of the people has created
an appropriate platform to kick-off 4IR in our country. To implement the vision 2041, where Bangladesh has
been envisioned to become a rich country with a per capita income of 15,000 USD as well as empowering the
people equally, there is no alternative but to realise the potential of 4IR without delay. The annual ﬁnancial
budget of the government will become 600 billion dollar in 2041 from today's 50 billion dollars. The GDP size
of the country will become 2.6 trillion dollars in 2041 from today's 225 billion dollars. Agriculture is the
mainstay of Bangladesh's economy. It is necessary to develop agriculture. Farmers need real-time ﬁeld
information and suggestions for their crop production, livestock and ﬁsheries management. They need to
provide appropriate inputs, at appropriate times in the tight place. Without technological intervention it is
not possible to get real time data and provide the solution to the farmers. The Internet of things is the key
technology specially using sensors, Aerial Images, and UAV to provide the right information at the right place
to the right people. Using IoT in the IR 4.0 for the development of Bangladesh agriculture is essential.
Therefore, from the above it can be observed that to realize the potential of 4IR in Bangladesh, especially to
achieve the Vision-2041 of the present government, a plethora of issues need to be addressed. This can be
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accomplished by organising an international conference, where research papers will be called from the
different branches of knowledge including science, engineering, technology, IoT, biology, business, social
sciences and arts. These papers will present in-depth research in the area of 4IR from the perspective of
cyber-physical space. However, the main focus of the papers should include Artiﬁcial Intelligence, Sensors,
Robotics, Internet of Things, 5G, Blockchain, Nanotechnology, Biotechnology and many others. In addition,
renowned academics from all over the world will be invited to present a keynote speech by taking account of
the various themes of 4IR. The presence of Nobel Laureates or the Turing award holders as the keynote
speaker in various sessions of the conference would play an important role to develop appropriate ways out
to realise the potential of 4IR in our country. The outcome of this conference should consist of concrete
recommendations to implement 4IR in every sector of the country so that the Vision-2041 could be achieved.
Hence, it can be argued that our current education system is not equipped with appropriate research,
teaching and learning methods and tools, enabling the realization of the huge potential of 4IR. Taking the
above view point into account, University Grants Commission of Bangladesh (UGC) as the apex body of all
universities of Bangladesh is organizing a two-day International Conference on fourth Industrial Revolution
and Beyond (IC4IR) in between 10th and 11th December 2021 to celebrate the birth centenary of the Father
of the Nation Bangabandhu Sheikh Mujibur Rahman. Such a conference will create a tremendous
momentum in the area of research, teaching and learning, especially at higher education level because this
will work as an appropriate platform to link researchers both from home and abroad. At this point, it is
important to note that three Nobel Laureates, seven world renowned scientists as well as experts from both
home and abroad are participating in this conference to turn this event into a ﬁrst of its kind academic
landmark in the history of Bangladesh.
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and
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Mujib 100 Idea Contest and Innovative Education
Ecosystem (IEE)
Introduction
Usually, universities worldwide are considered as the most resourceful wealth because of their huge physical
infrastructure and human resources. The optimal utilisation of the resources is considered as one of the
challenging tasks for the universities. Usually governments of every country invest in the universities with an
objective to promote innovation. However, the outputs of the research carried out in the universities basically
add value to society. The researchers of the universities published their research in terms of publications.
Now-a-days, universities are not getting enough funding from the government to continue their cutting edge
research. One of the fundamental reasons behind this consists of the education system in the universities is
very much guided by the learning pedagogy of 19th and 20th centuries. On the contrary, after the digital
revolution, especially during the 21st century, the amount of knowledge is doubling in every 18 months.
Therefore, the optimal utilisation of the university resources is becoming a great challenge in this context. It
can be overcome by introducing new learning pedagogy, where a close linkage among students, teachers
and industry is fundamental. Such an effective linkage can be utilised to overcome the fund shortage of each
university and eventually, universities will become the focal point of the economic development of a country.
Consequently, the term University and Industry Collaboration (UIC) arises to ensure the integration between
these two important entities. However, the objectives of the two entities are different. For example, universities
would like to pursue long term research and they are very much focused on publishing their research outputs
in terms of scientiﬁc publications. On the other hand, industries are very much focused on getting licensing
and patterns of their product as well as maximizing their revenue. Usually, industries don't prefer long term
investment because they want quick innovation, which is not the case with the universities. In order to tackle
such a dilemma, which exists between the industry and university, we need to deﬁne innovation as the
product of invention and commercialisation. This deﬁnition is very much multiplicative in nature, which is
necessary to ensure the integration between the entities (university and industry). This leads to the evolution
in the total ecosystem resulting from the integration between university and industry. Such an ecosystem is
innovative because it ensures the evolution through the multiplication between the invention and
commercialisation. When a university is guided by such an innovative ecosystem. Its education system can
be termed as Innovative Education Ecosystem (IEE). Such a unique model of IEE will allow the optimal
utilisation of the resources of universities and hence, will ensure their continuous dynamism. The market
product will become robust and reliable through an iterative rigorous process of continuous improvement.
Such a robust framework of sustainable innovation should be explored. This unique model of IEE will
eventually motivate students and faculty members of tertiary education of the country to come up with ideas
to solve local problems of the country. They will not only work on the concepts but will also work to combine
concepts with commercialisation with an objective to produce robust and reliable market products.
The Framework of IEE
The framework of IEE consists of two phases namely, idea generation and academia-industry collaboration
as illustrated in Figure 1. The ultimate goal of this framework is to turn the ideas into market products by
developing startups or companies. The idea generation phase will develop the demo of the minimum viable
product (MVP) by taking account of the local problem. This MVP will be incubated to develop a market
product by setting up a startup. Eventually, this product will be piloted by taking account of the user needs
or customer needs. During the piloting phase drawbacks of the product will be investigated rigorously. These
drawbacks will be addressed by developing joint industry and academia research, which is called the
research phase. Thus, academia-industry collaboration consists of three sub-phases namely incubation,
piloting and joint research. The beauty of this model is that it demonstrates a trilateral model by
incorporating end-user or customer needs within the framework of academia-industry collaboration.
Otherwise, it should be considered as a bilateral model, which is found not effective. Figure 1 also illustrates
the timeline of implementing the two phases of IEE framework.

34

International Conference on 4th Industrial Revolution and Beyond

Figure 1: Innovative Education Ecosystem (IEE) framework

Implications of IEE
Eventually, such an approach of IEE will ensure the implementation of the slogan "Innovate locally and scale
globally". The institualisation of this unique process of IEE at each university will enable the emerging of a
large number of start-up companies in the coming years and they will play the pivotal role to implement the
vision 2041 of the present government, when the country will become a developed one. Usually, start-ups are
behind the 80% economic growth of a country, as we have seen in many countries of the world.

The Role of UGC to Implement IEE
The University Grants Commission (UGC) of Bangladesh, the apex body of all universities of the country, is
going to organise the ﬁrst of its kind International Conference on the Fourth Industrial Revolution and Beyond
(IC4IR 2021), to celebrate the birth centenary of the Father of the Nation Bangabandhu Sheikh Mujibur
Rahman. The conference will be held in both physical and virtual online formats from December 10-11, 2021.
UGC would like to create a momentum of academic and research excellence in higher education of the
country through this conference. This conference will pave the way to formulate robust and reliable
education policies so that the country can achieve the vision 2041 of the present government, which requires
skilled manpower in every sector of the country. This conference consists of two important co-located events
namely “Mujib 100 Idea Contest” and “Mujib 100 Industry Exhibition” in addition to the scientiﬁc technical
event. The idea behind such an approach is to create a platform which will bridge the gap between industry
and academia. In this way, an Innovative Education Ecosystem will be established, enabling the linking
among teachers, students and industry, which is now rare in our country. In this way, such an approach will
turn the universities as the focal points of innovations as well as main workhorses behind the economic
development of our country.
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Mujib 100 Idea Contest
This contest has already created tremendous enthusiasm among the students, teachers, researchers and
industries because of the adaptation of the IEE framework as depicted in Figure 1. In addition, it considers the
concepts of PR/FAQ (Press Release/Frequently Asked Question) concepts of the tech giant Amazon Web
Service (AWS), enabling the participants in this contest to demonstrate their innovative ideas to solve local
problems in the various domains so that it can be scaled at global level. Starting from September 2021, the
organisers arranged so many webinars to inform the participants about the concept of IEE and the PR/FAQ.
Consequently, 1051 ideas were submitted in this contest, which is considered as a record in any competition
of this type. Through a rigorous evaluation process initially 356 ideas accepted further assessment. From
these 356 ideas top 100 ideas have been selected for the award. Among these top 100 ideas 10 ideas will be
selected for incubation. This idea contest will continue year after year because of a Memorandum of
Understanding signed between the ICT division of the Government of the People’s Republic of Bangladesh
and UGC to ensure this. This will in turn play the pivotal role to turn Bangladesh a land of innovation in the
near future.

Professor Dr. Mohammad Shahadat Hossain
Department of Computer Science and Engineering
University of Chittagong
Chair, Mujib 100 Idea Contest
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Dr. Shamim Al Mamun

Institute of Information Technology
Jahangirnagar University
Secretary, Mujib 100 Idea Contest
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Mujib 100
Industrial Exhibition
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Mujib 100 Industrial Exhibition
The International Conference on 4th Industrial Revolution and Beyond (IC4IR 2021) is being organized by the
University Grants Commission (UGC) of Bangladesh to be held through both physical and virtual formats on
10th to 11th December 2021. On the 100th Birth Anniversary of the Father of the Nation of Bangladesh,
Bangabandhu Sheikh Mujibur Rahman and 50th anniversary of independence of the country, the UGC is
planning to create a premier international forum for bringing together researchers and practitioners from
diverse domains to share cutting-edge research results obtained through the application of artiﬁcial
intelligence, the internet of things, data analytics, and cloud computing to solve problems in the industrial
domain. To minimize the gap between the academia and the industries, IC4IR 2021 has launched the
collocated event Mujib 100 Industrial Exhibition with the objectives:
c

Improve the effectiveness of Industry-Academia Collaboration (IAC) linkages among multi-disciplinary
faculties and companies

c

Develop global product innovators that can work in any sector

c

Upskill academic and industry staff to engage in IAC linkages

c

Create common ground to showcasing the strength of IAC

c

Develop Innovative Education Ecosystem (IEE).

In this event, we will be bringing more than 100 industries to get involved with the experts around the globe
and create a unique platform to strengthen the Industry-Academia Collaboration which will lead us to a
better Bangladesh as per the dream of our Father of the Nation, Bangabandhu Sheikh Mujibur Rahman.
In this collocated event of the conference, we are expecting to haveSeries of webinars and seminars from the experts to bring the current scenario of the industries to the
open the doors for academic collaborations.
Recognition to 100+ industries for their participation and contributions.
Industry Demos from more than 50 industries to showcase their strength to the conference participants
Building a network with experts from all over the globe to improve the current industry-Academia
collaborations
Creating a platform for the stakeholders to sign MoU(s) for collaborative research forum
Model of the IAC
The IEE model proposed for the IAC connects the major elements of society through collaborative efforts
among Industry, UGC/Government and Academy to solve the industrial problems through research
collaboration, scholarships, incentives and idea generation for product and service development.
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Industry

Society
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Interest for Research
Products for Society.

UGC Policy and Government
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New Knowledge
/Product

Research Paper & Minimal
Sustainable Product (Universities)

Collaborative
Research

Innovative Education
Ecosystem (IEE)

Innovative and Technology Transfer

Innovative = Innovation x Commercialisation

This model will allow university students for their skill development, internship, industry based project and
thesis, and graduate placement for the outcome based education (OBE) systems. Moreover, the industrial
advisory panel (IAP) and employer feedback on course curriculum upgradation and development are the
vital parts for industry ready graduates with necessary skills and enhanced knowledge level. The
requirements of new start-ups and new industrial setup for innovative industrial systems are much needed to
keep our graduates employed and on entrepreneurship to achieve the vision 2041 of Bangladesh.
This collocated event has organized several
webinars to inform the general public and
practitioners about the beneﬁts of IEE model.
The experts from local and international
organisations of our targeted 20 industrial
sectors have participated in these webinars
through interactive panel discussion. It has
been proposed and under process of having
several MoU among industries, UGC and
universities during and after IC4IR 2021
conference. Our efforts are a continuous
process to form a national platform of IAC
under the guidance of UGC and it is
expected, the ongoing events will continue for
another six months and beyond.
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Affiliated Industries & Partners

Affiliated Universities
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15:00 - 15:45

14:15 - 14:50

13:00 - 14:15

11:30 - 13:00

11:00 - 11:30

9:30 - 11:00

Time

Meeting ID: 68213944736

|

Venue: Hall of Fame

Networking Session and Lunch Break

Opening Ceremony

Networking Session and Coffee Break

Meeting ID: 675 3597 8922

https://bdren.zoom.us/j/67535978922

Venue – Harmony (BICC)

D1IAC-III: Prospective of Industry-Academia Collaboration Towards Education 4.0

Meeting ID: 675 3597 8922

https://bdren.zoom.us/j/68213944736

Digital Health Inclusion to Achieve Universal
Health Coverage in the Era of 4IR

Applications of NPL in the era of 4IR
https://bdren.zoom.us/j/67535978922

D1IAC-II: (Virtual)

D1IAC-I: (Virtual)

Industrial Talks

Hybrid- Hall of Fame (BICC)
https://bdren.zoom.us/j/62066569461
Meeting ID: 620 6656 9461

Plenary Session-1

Venue: Hall of Fame (BICC)
https://bdren.zoom.us/j/68213944736
Meeting ID: 68213944736

D1IAC-IV: Mujib 100 Industrial Exhibition MoU Signing Ceremony

D1TS1: https://bdren.zoom.us/j/61201456608
D1TS2: https://bdren.zoom.us/j/67650363976
D1TS3: https://bdren.zoom.us/j/68645045252
D1TS4: https://bdren.zoom.us/j/62944318902
D1TS5: https://bdren.zoom.us/j/65474744960
D1TS6: https://bdren.zoom.us/j/62712162472

Technical Session (D1TS1- D1TS6) Virtual

Technical Sessions

Day 1: Friday – December 10, 2021

Programme Schedule: IC4IR 2021

20:00 - 21:00

18:30 - 20:00

17:00 - 18:30

15:45 - 17:00

Venue – Harmony (BICC)
https://bdren.zoom.us/j/67535978922
Meeting ID: 675 3597 8922

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/62066569461
Meeting ID: 620 6656 9461

D1IAC-VII: Project Exhibition: University & Industry

Meeting ID: 675 3597 8922

Venue – Harmony (BICC)
https://bdren.zoom.us/j/67535978922

D1IAC-VI: Daffodil Family

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/62066569461
Meeting ID: 620 6656 9461

Plenary Session- 2

Venue:
Concourse of
Hall of Fame

Mujib 100 Idea
Contest

Venue – Harmony (BICC)
https://bdren.zoom.us/j/67535978922

D1IAC-V: AIUB

Keynote Session-1

D1TS7:https://bdren.zoom.us/j/61201456608
D1TS8:https://bdren.zoom.us/j/67650363976
D1TS9:https://bdren.zoom.us/j/68645045252
D1TS10:https://bdren.zoom.us/j/62944318902
D1TS11:https://bdren.zoom.us/j/65474744960
D1TS12:https://bdren.zoom.us/j/62712162472

Technical Session (D1TS13- D1TS18) Virtual

D1TS7:https://bdren.zoom.us/j/61201456608
D1TS8:https://bdren.zoom.us/j/67650363976
D1TS9:https://bdren.zoom.us/j/68645045252
D1TS10:https://bdren.zoom.us/j/62944318902
D1TS11:https://bdren.zoom.us/j/65474744960
D1TS12:https://bdren.zoom.us/j/62712162472

Technical Session (D1TS7- D1TS12) Virtual

Programme Schedule: IC4IR 2021

14:00 - 15:00

13:00 - 14:00

12:00 - 13:00

10:00 - 12:00

8:30 - 10:00

Time

Keynote Session-2

Venue – Harmony (BICC)
https://bdren.zoom.us/j/67535978922
Meeting ID: 675 3597 8922

D2IAC-X: Women in Entrepreneurship
& Industry in the Digital Economy
Venue – Media Bazar (BICC)
https://bdren.zoom.us/j/66254456677
Meeting ID: 662 5445 6677

D2IAC-IX: Interactive Session - ABC for Industry 4.0

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/68213944736
Meeting ID: 682 1394 4736

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/62066569461
Meeting ID: 620 6656 9461

Plenary Session- 3

Networking Session and Coffee Break

D2IAC-VIII: Technical Talk by LG

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/62066569461
Meeting ID: 620 6656 9461

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/62066569461
Meeting ID: 620 6656 9461

Conservation and Agricultural Development
in the context of Fourth Industrial Revolution” : IUB
Venue – Harmony (BICC)
https://bdren.zoom.us/j/67535978922
Meeting ID: 675 3597 8922

D2IAC-XI: “Exploring Environmental

Industrial Talks

Keynote Session-3

Technical Sessions

Day 2: Saturday – December 11, 2021

Programme Schedule: IC4IR 2021

18:00 - 20:00

17:00 - 18:00

15:30 - 17:00

15:00 - 15:30

Venue – Harmony (BICC)
https://bdren.zoom.us/j/67535978922
Meeting ID: 675 3597 8922

Venue: Hall of Fame

Closing and Prize giving Ceremony

D2IAC-XV: IAC Certiﬁcate Giving Event

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/62066569461
Meeting ID: 620 6656 9461

Venue – Harmony (BICC)
https://bdren.zoom.us/j/67535978922
Meeting ID: 675 3597 8922

D2IAC-XIII: Industry and Academia Linkage in the Age of 4IR: FBCCI & DCCI

Keynote Session-4

D1TS19:https://bdren.zoom.us/j/61201456608
D1TS20:https://bdren.zoom.us/j/67650363976
D1TS21:https://bdren.zoom.us/j/68645045252

Technical Session (D2TS19- D1TS21) Virtual

Venue: Hybrid- Hall of Fame
https://bdren.zoom.us/j/68213944736
Meeting ID: 68213944736

D2IAC-XII: Innovation & Industrial Revolution in Bangladesh: Roles of Bangladesh Hi-Tech Park Authority (BHTPA)

Programme Schedule: IC4IR 2021
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NOBEL LAUREATES

Dr. Konstantin Novoselov

Nobel Laureate, Physics - 2010

The University of Manchester, UK and National
university of Singapore

Date and time of Talk
10th December, 3:00 PM (GMT+6)

Title

MATERIALS FOR THE FUTURE

Abstract: Graphene and 2D materials, despite being relatively fresh materials, have already taken a ﬁrm
place in research, development and applications. A number of exciting phenomena have been discovered in
these crystals and they continue bringing exciting results on a regular basis. However, probably the most
important characteristic about 2D materials is that they offer a possibility to form on-demand van der Waals
heterostructures, where individual 2D crystals are stacked together, forming a novel, 3D structure, which
composition (and thus, their properties) can be controlled with atomic precision. This have opened a new
directions of research of materials on demand. Furthermore, since individual components in such
heterostructures interact through a number of channels (elastic, van der Waals, electronic, etc.) – a
degenerate energy landscape is formed, leading to a number of competing phases, which opens a way to
engineer particular phase transitions between different states and, thus, study also the out-of-equilibrium
phenomena in such structures

Biography: Prof. Sir Konstantin Novoselov FRS is a Russian-British physicist, and a Professor at Centre for
Advanced 2D Materials at National University of Singapore. He is also the Langworthy Professor in the School
of Physics and Astronomy at the University of Manchester.
His work on graphene was recognised by the Nobel Prize in Physics in 2010. Prof. Novoselov and Prof. Andre
Geim were awarded the Nobel Prize for Physics for their groundbreaking achievements with the
two-dimensional material graphene. At age 36, Prof. Novoselov was the youngest Nobel Laureate in Physics
since 1971 and the youngest overall since 1992.
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Professor Takaaki Kajita

Nobel Laureate in Physics - 2015 (Recorded)
Date and time of Talk
11th December, 1:00 PM (GMT+6)

Title

NEUTRINOS AND
GRAVITATIONAL WAVES

Abstract: I have been studying neutrinos and gravitational waves experimentally to understand the
smallest subatomic particles and the largest Universe. I discuss these studies that have been carried out in
Kamioka, Japan. I also stress that these basic researches could be very important for the future revolutions
in industries.

Biography: Kajita Takaaki, (born 1959, Higashimatsuyama, Japan), Japanese physicist who was
awarded the 2015 Nobel Prize in Physics for discovering the oscillations of neutrinos from one ﬂavour to
another, which proved that those subatomic particles have mass. Kajita received a bachelor’s degree from
Saitama University in 1981 and a doctorate from the University of Tokyo (UT) in 1986. That year he became
a research associate at the International Center for Elementary Particle Physics at the UT. Kajita became a
professor at the Institute for Cosmic Ray Research and director of the Research Center for Cosmic
Neutrinos there in 1999. He became director of the institute in 2008.
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Professor Oliver D. Hart
Nobel Laureate in Economics (2016)

Lewis P. and Linda L. Geyser University Professor
Department of Economics, Harvard University, USA

Date and time of Talk
10th December, 8:00 PM (GMT + 6)

Title

EXIT VS. VOICE

Abstract: Fifty years ago Milton Friedman argued that the only social responsibility of companies was to
make money. In this talk I will explain why Friedman was generally wrong. I will then consider what the
appropriate objective for a company is, and how shareholders (and other stakeholder groups) can ensure
that companies behave in a socially responsible manner. I will argue that a “voice” strategy—whereby
shareholders use their voting power to push a company in the right direction—can be more effective than an
“exit” or divestment strategy. Finally, I will discuss how recent developments suggest that voice activity is
increasing in the world.

Biography: Oliver Hart is currently the Lewis P. and Linda L. Geyser University Professor at Harvard
University, where he has taught since 1993. He is the 2016 co-recipient of the Sveriges Riksbank Prize in
Economic Sciences in Memory of Alfred Nobel. Hart’s research centers on the roles that ownership structure
and contractual arrangements play in the governance and boundaries of corporations. His recent work
focuses on how parties can write better contracts, and on the social responsibility of business. He has
published a book (Firms, Contracts, and Financial Structure, Oxford University Press, 1995) and numerous
journal articles. He has used his theoretical work on ﬁrms and contracts in several legal cases. He is a Fellow
of the Econometric Society, the American Academy of Arts and Sciences, the British Academy, and the
American Finance Association, a member of the National Academy of Sciences, a Distinguished Fellow of the
American Economic Association, and has several honorary degrees. He has been president of the American
Law and Economics Association and a vice president of the American Economic Association.
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Distinguished Speakers
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DISTINGUISHED SPEAKERS
Kevin Bowyer
Schubmehl-Prein Family Professor
Computer Science and Engineering, University of Notre Dame

Date and time: 10th December, 6:30 PM (GMT +6)
Title:

"Want a smarter deep CNN?
Train it using human salience."
Abstract: This talk will ﬁrst touch on iris recognition, the “presentation
attack detection problem” in biometrics, the need to evaluate
presentation attack detection algorithms in an “open set” context, and
the ability of humans to distinguish between bona ﬁde and attack
images for iris recognition. Then we will show how information about
the regions of the image that are salient to humans can be
incorporated into the training data for a deep CNN and how that
results in greater accuracy and generalization. The effect in improving
deep CNN training is not speciﬁc to biometrics or to CNN backbone.
Biography: Professor Bowyer is a Fellow of the American Association
for the Advancement of Science (AAAS), for distinguished contributions
to the ﬁeld of computer vision and pattern recognition, biometrics,
object recognition and data science, Fellow of the Institute of Electrical
and Electronics Engineers (IEEE), for contributions to algorithms for recognizing objects in images, and Fellow
of the International Association for Pattern Recognition (IAPR), for contributions to computer vision, pattern
recognition and biometrics. Professor Bowyer received an IEEE Computer Society Technical Achievement
Award for pioneering contributions to the science and engineering of biometrics, and received the inaugural
IEEE Biometrics Council Meritorious Service Award.
Professor Bowyer is currently the Editor-In-Chief of the IEEE Transactions on Biometrics, Behavior, and Identity
Science. Please plan to submit your best work that falls within the scope of the journal. Professor Bowyer
previously was EIC of the IEEE Transactions on Pattern Analysis and Machine Intelligence. He is serving as
General Chair of the 2021 IEEE Winter Conference on Applications of Computer Vision.
In addition to regular faculty activities, Kevin Bowyer currently serves as Director of the College of Engineering
Summer International Programs at the University of Notre Dame. Professor Bowyer also holds an appointment
as Honorary Professor in Biometric Technologies in the College of Engineering and Informatics at NUI Galway.

51

International Conference on 4th Industrial Revolution and Beyond

Professor Matthew Turk
President of the Toyota Technological Institute at Chicago

Date and time: 11th December, 8:30 AM (GMT +6)
Title:

Beyond Bias and Fairness in Face Recognition
Abstract: Face recognition technologies have made great progress
and are being deployed in a wide variety of applications, yet they also
raise serious issues with respect to privacy, bias, fairness, and serious
misuse by companies, governments, and individuals. Some civil liberties
and advocacy groups have been increasingly raising warnings and
promoting legislation to ban such technologies. Many in law enforcement
push back, arguing that the use of facial recognition technologies saves
lives and helps to make society safer. Legislative bodies are trying to
decide if and how to address these issues, sometimes with limited
information. As technologists, what is our role in this public debate? What
should we do about it? Let’s discuss.
Biography: Matthew Turk is the President of the Toyota Technological Institute at Chicago (TTIC), a
graduate academic institution that focuses on research in computer science theory, artiﬁcial intelligence,
and machine learning. He was formerly a professor and chair of the Department of Computer Science at the
University of California, Santa Barbara, where he co-directed the UCSB Four Eyes Lab, focused on the "four
I's" of Imaging, Interaction, and Innovative Interfaces. He has also worked at Martin Marietta Aerospace,
LIFIA/ENSIMAG (Grenoble, France), Teleos Research, and Microsoft Research, where he was a founder of the
Vision Technology Group. He received a BS from Virginia Tech, an MS from Carnegie Mellon University, and
a PhD from the Massachusetts Institute of Technology. He co-founded an augmented reality startup
company in 2014 that was acquired by PTC Vuforia in 2016. Dr. Turk has received several best paper awards,
and he is an ACM Fellow, an IEEE Fellow, an IAPR Fellow, and the recipient of the 2011-2012 Fulbright-Nokia
Distinguished Chair in Information and Communications Technologies.
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Professor Mark Nixon
FIET FIAPR BMVA Distinguished Fellow 2015
School of Electronics and Computer Science University of
Southampton, SO17 1BJ, UK

Date and time: 11th December, 5:00 PM (GMT + 6)
Title:

A Future of Biometrics
Abstract: Biometrics has made amazing progress in its (relatively) short
history. This speaker started his research in 1984, on face recognition, before it
was even called biometrics. Then, computers were slow and memory was
expensive, but we showed there was potential. Fast forward to now, when
computers are fast and memory is cheap: with modern tools we can now
produce a laboratory system which can achieve recognition, and in an
afternoon. Biometrics helps the lives of most people on this planet by its virtues
of speed and convenience. So it is time to take stock on our progress. As biometrics researchers, where are we going, and
where should we go? Deep learning has enabled fast and accurate processes but we need to learn more of the underlying
science. Can we deploy this capability for identiﬁcation elsewhere, say forensic science? Is the underlying question what
is identity and what does it imply? This talk will aim to introduce these questions, in the context of my own work on gait
and soft biometrics, though the solutions and answers remain for future work.
Biography: I am currently the President of the IEEE Biometrics Council and Vice Chair IEEE PSPB.
I am a Fellow of the IET, Fellow of the IAPR (for services to biometrics and computer vision) and am the Distinguished
Fellow of the BMVA 2015.
I chaired the British Machine Vision Conference BMVC'98 held at Southampton in September '98 for the British Machine
Vision Association. Apart from being a programme member/ reviewer for other conferences, Josef Kittler and I chaired
IAPR International Conference Audio Visual Biometric Person Authentication (AVBPA 2003) and was Publications Chair for
the International Conference on Pattern Recognition (ICPR 2004) at Cambridge UK with Josef Kittler, I co-chaired the
IEEE 7th International Conference on Face and Gesture Recognition FG2006 held at Southampton, UK in 2006. More
recently I have been program co-chair at many of the top biometrics conferences (IEEE BTAS, IEEE/IAPR IJCB, IAPR ICB)
and general chair BTAS 2010, ISBA 2016 (Japan), IJCB 2017 (USA), and track chair ICPR 2016 (Mexico). I chaired MIURA
when it came to Southampton in 2018 and then it was ICB 2019 in Crete.
I'm the Professor in Computer Vision at the School of Electronics and Computer Science. My research interests are in
image processing and computer vision. I have helped to develop new techniques for static and moving shape extraction
(both parametric and non-parametric) which have found application in automatic face and automatic gait recognition
and in medical image analysis. We were early workers in face recognition, later came to pioneer gait recognition and
later joined the pioneers of ear biometrics, and currently we're working on soft biometrics where we recognise people by
human attributes. Amongst previous research contracts, I was Principal Investigator with John Carter on the DARPA
supported project Automatic Gait Recognition for Human ID at a Distance, on the General Dynamics Defence
Technology Centre's program on data fusion (biometrics, naturally), on the MoD/ARL (US) IBM-led Information
Technology Alliance and projects supported by the EPSRC, NERC, and the EU.
I've written a heck of a lot of papers and supervised a heck of a lot of (great) PhD students. As I enter retirement, I'm
writing books.
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Saifur Rahman
Joseph R. Loring Professor of Electrical and Computer Engineering

Date and time: 10th December, 7:15 PM (GMT+6)
Title:

4th Industrial Revolution as a Vehicle for Enhanced
Industry-Academy Collaboration
Abstract: In order for Bangladesh to move forward and become a
developed country in the next 20 years, the economic engine needs high
tech manpower which can be jointly developed by academia and
industry. Academia provides the manpower for development, but
industry establishes the qualiﬁcations needed in the workforce to
enhance its productivity. All developed countries in the east and west have strong higher education programs,
which are well-designed to match industry requirements. At the same time they have programs that support
global collaboration which helps with skills sharing as needed. It is believed that “good science anywhere is
good for science everywhere”. For example, the US National Science Foundation has the GOALI (Grant
Opportunities for Academic Liaison with Industry) program which supports industry participation in academic
research. In the 70’s the US ran the Research Applied to National Needs (RANN) program which brought
academia and industry together to meet the nation’s high-tech manpower challenges. Simultaneously US, EU
and UK run the US-India, US-China, EU-China, UK-India joint research programs which require industry
academia collaboration on both sides. In the east, India runs the GIAN (Global Initiatives of Academic
Networks) program where Indian universities are given funding to work with scholars/researchers in developed
countries. Japan Society for Promotion of Science (JSPS) supports international researchers to conduct
research in Japan which helps both academia and industry in Japan. China supports collaboration between
the Chinese and overseas academia through the China National Key R&D International Fund.
The 4th Industrial Revolution (4IR) is understood to be the automation of traditional manufacturing and industrial
processes, using modern smart technology. Large-scale machine-to-machine communication (M2M) and the internet of
things (IoT) help with increased automation, improved communication and self-monitoring. These have applications in
advanced computing, robotics, electronic chip manufacturing, energy production and delivery systems, telemedicine,
electriﬁcation, etc. 4IR can provide immense opportunities for industry-academia collaboration for meeting targeted
national needs in Bangladesh. The lecture will showcase various global programs which are enhancing such collaborations
for high-tech manpower development, and the author’s own experience in working with industry-academia collaborative
research projects in the US, Japan, India and China.

Biography: Professor Saifur Rahman is the founding director of the Advanced Research Institute at Virginia Tech, USA
where he is the Joseph R. Loring professor of electrical and computer engineering. He also directs the Center for Energy
and the Global Environment. He is a Life Fellow of the IEEE and an IEEE Millennium Medal winner. He was the president of
the IEEE Power and Energy Society (PES) for 2018 and 2019. He was the founding editor-in-chief of the IEEE Electriﬁcation
Magazine and the IEEE Transactions on Sustainable Energy. He has published over 150 journal papers and has made over
ﬁve hundred conference and invited presentations. In 2006 he served on the IEEE Board of Directors as the vice president
for publications. He is a distinguished lecturer for the IEEE Power & Energy Society and has lectured on renewable energy,
energy efficiency, smart grid, energy internet, blockchain, IoT sensor integration, etc. in over 30 countries. He is the
founder of BEM Controls, LLC, a Virginia (USA)-based software company providing building energy management
solutions. He served as the chair of the US National Science Foundation Advisory Committee for International Science and
Engineering. He has conducted several energy efficiency, blockchain and sensor integration projects for Duke Energy,
Tokyo Electric Power Company, the US National Science Foundation, the US Department of Defense, the US Department
of Energy and the State of Virginia. He has a PhD in electrical engineering from Virginia Tech.
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Stuart Russell
Professor of Computer Science, UC Berkeley

Date and time: 11th December, 10:30 AM (GMT+6)
Title:

Provably Beneﬁcial Artiﬁcial Intelligence
Abstract: As AI advances in capabilities and moves into the real
world, its potential to beneﬁt humanity seems limitless. Yet we see
serious problems including racial and gender bias, manipulation by
social media, and an arms race in lethal autonomous weapons.
Looking further ahead, Alan Turing predicted the eventual loss of
human control over machines that exceed human capabilities. I will
argue that Turing was right to express concern but wrong to think that
doom is inevitable. Instead, we need to develop a new kind of AI that is
provably beneﬁcial to humans.

Biography: Stuart Russell received his B.A. with ﬁrst-class honours in
physics from Oxford University in 1982 and his Ph.D. in computer science from Stanford in 1986. He then joined
the faculty of the University of California at Berkeley, where he is Professor (and formerly Chair) of Electrical
Engineering and Computer Sciences and holder of the Smith-Zadeh Chair in Engineering. He is also an Adjunct
Professor of Neurological Surgery at UC San Francisco and Vice-Chair of the World Economic Forum's Council
on AI and Robotics.
Russell is a recipient of the Presidential Young Investigator Award of the National Science Foundation, the IJCAI
Computers and Thought Award, the World Technology Award (Policy category), the Mitchell Prize of the
American Statistical Association and the International Society for Bayesian Analysis, the ACM Karlstrom
Outstanding Educator Award, and the AAAI/EAAI Outstanding Educator Award. In 1998, he gave the Forsythe
Memorial Lectures at Stanford University and from 2012 to 2014 he held the Chaire Blaise Pascal in Paris. He is
a Fellow of the American Association for Artiﬁcial Intelligence, the Association for Computing Machinery, and
the American Association for the Advancement of Science.
His research covers a wide range of topics in artiﬁcial intelligence including machine learning, probabilistic
reasoning, knowledge representation, planning, real-time decision making, multitarget tracking, computer
vision, computational physiology, global seismic monitoring, and philosophical foundations. His books include
"The Use of Knowledge in Analogy and Induction", "Do the Right Thing: Studies in Limited Rationality" (with Eric
Wefald), and "Artiﬁcial Intelligence: A Modern Approach" (with Peter Norvig). His current concerns include the
threat of autonomous weapons and the long-term future of artiﬁcial intelligence and its relation to humanity.
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Toshio Fukuda
Meijo University

Date and time: 11th December, 11:15 AM (GMT +6)
Title:

AI Robots and Moon Shot Program
Abstract: There are many ways to make research and development
of intelligent robotic systems. I have been working on the Multi-scale
robotics systems for many years, based on the Cellular Robotics
System, which is the basic concept of the emergence of intelligence in
the multi-scale way from Organizational Level, Distributed robotics to
Biological Cell engineering and Nano-robotics. It consists of many
elements how the system can be structured from the individual to the
group/society levels in analogy with the biological system.
Focusing on the coevolution and self organization capabilities, I will
show a new initiative on AI and Robot, one of the Moon Shot Programs started by Japanese Government,
since 2020. Based on the Society 5.0, it is a new and challenging program aiming at the AI robotic system in
2050. I will introduce some of the projects in this program for realization of the Society 5.0 by back-casting
technologies from the 2050 to the current ones.

Biography: Toshio Fukuda is Professor Emeritus of Nagoya University and Professor of Meijo University and
Waseda University. He is mainly engaging in the research ﬁelds of intelligent robotic system, micro and nano
robotics, bio-robotic system and industry applications in robotics and automation. He was the President of
IEEE Robotics and Automation Society (1998-1999), and IEEE President (2020). He was Editor-in-Chief of
IEEE/ASME Trans. Mechatronics (2000-2002). He was chairs of many conferences, such as the Founding
General Chair of IEEE International Conference on Intelligent Robots and Systems (IROS, 1988), IEEE
Conference on Cyborg and Bionic Systems (CBS, 2017), IEEE Conference on Intelligence and Safety of
Robots (ISR, 2018). He has received many awards such as IEEE Robotics and Automation Pioneer Award
(2004), IEEE Robotics and Automation Technical Field Award (2010). IEEE Fellow (1995). SICE Fellow (1995).
JSME Fellow (2002), RSJ Fellow (2004), VRSJ Fellow (2011).
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PAPER ID: 6
Computer Vision-based Waste Detection and Classiﬁcation for Garbage Management and
Recycling
S M Yeaminul Islam (Robi Axiata Limited)*; Golam Rabiul Alam (BRAC University)
Email: yeaminul1009@gmail.com; rabiul.alam@bracu.ac.bd
Waste management systems and their inherent problems are still a matter of great concern amid this cutting
edge of science and technology. Pile of untreated waste in open environment, aids to a wide range of
problems such as air and water pollution, untidy and unhealthy surroundings, wastage of recyclable
materials, potential health risk of waste management workers and many more. The root cause of this
problem points to a single fact i.e. too much manual labor involved in the garbage treatment process—can’t
keep up to the pace with which garbage generation happens. An efficient recycling method is imperative to
solve this problem, which can be achieved by a fast, real time garbage detection and classiﬁcation system.
In this research, we will propose a novel Deep Learning based approach for automatic detection and
classiﬁcation of ﬁve kinds of waste materials namely—Kitchen Waste, Glass Waste, Metal Waste, Paper
Waste, and Plastic Waste from the garbage dump for an efficient recycling process, which provides a
scalable solution to the problem. The contributions of this paper include a fully human labelled data set
consists of 2,200 images of garbage dump with 135,541 annotated objects from categories and a real time
garbage object localization and classiﬁcation framework. For the baseline, we have used the framework
comprised of Backbone- CSPDarknet53, Neck- Spatial Pyramid Pooling & Path Aggregation Networks,
Head- YOLOv3 and pre-trained weights (trained on MS COCO Dataset) of the feature extractor, to initialize
the detector training process. Then, with some ﬁne tuning and employing a few transfer learning tricks, we
proposed a waste object detection framework, that yields a mAP of 66.08% at an IoU threshold of 0.35 with
an inference speed of 55-58ms in a single GPU environment on both images and videos. It surpasses the
performances of all the contemporary frameworks which deal with waste separation task.

PAPER ID: 7
Performance Analysis and Implementation of Pre-trained Model Using Transfer Learning on Bangla
Document Clustering
Areﬁn Niam (Shahjalal University of Science and Technology)*
Email: areﬁn003@student.sust.edu
Natural Language Processing has ushered in a revolutionary improvement in making intelligent systems for
various purposes using machine learning techniques to process human language. NLP tasks such as
machine translation, summarization, sentiment analysis et cetera have helped make these applications
possible. The techniques and algorithms behind these tasks are changing fast with each improvement.
Furthermore, scholars from all over the world use cutting-edge methodologies and approaches in a variety
of languages. In this research, we explore state of the art NLP framework BERT that has been pre-trained in
several languages including Bangla. We demonstrate the importance of contextual language representation
in Bangla, analyze performance and implement state of the art BERT pre-trained language model on Bangla
Document Clustering task accompanied by a web app to demonstrate the aforementioned implementation.

PAPER ID: 14
The Bangabandhu Tariff - Improving Access to Sustainable Electricity and Co-Beneﬁts of Climate
Change through Community Power Purchase Agreements
Sebastian Groh (Brac University)*; Raluca Dumitrescu (TU Berlin); Daniel Philipp (MicroEnergy International)
Email: sebastian.groh@bracu.ac.bd; raluca.dumitrescu@microenergy-international.com; sebastian.groh@bracu.ac.bd;
daniel.philipp@microenergy-international.com
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The COVID-19 pandemic has long moved beyond a global health crisis and morphing into a social and
economic crisis, which combined with climate change threats, can seriously jeopardize the advancements
that have been made to-date towards the Sustainable Development Goals (SDGs), globally and in particular
in Bangladesh. Our collective actions towards economic recovery and building resilience against future
pandemics represent a chance to pave the way for a more sustainable future. At its center lies sustainable
energy access as deﬁned in SDG 7 and a key enabler for the majority of the remaining SDGs. SDG 7 is
essential to build future resilience. Public energy utilities need to recover from a dramatic shortfall in
revenues, households, and businesses have to overcome ﬁnancing challenges to be able to tap into
signiﬁcant and inclusive growth opportunities. At the same time, it is important that central grid expansion,
or the threat thereof, does not negatively affect or prevent decentralized and decarbonized solutions.
COVID-19 has also unearthed several shortcomings in our existing systems. The future of energy is fueled by
the 5 D’s: decarbonization, decentralization, democratization, digitization, and disruption. The 4th Industrial
Revolution has provided us with the right tools to start turning this future vision of the power sector into a
reality today. In this paper, we are proposing an innovation policy, the Bangabandhu Tariff, for both a
greener and a more inclusive recovery based on smart IoT devices enabling the interconnection of remote
solar home systems and their collective feed-in to the national grid. This policy is based on Community Power
Purchase Agreements an effective tool towards a resilient and sustainable recovery, the development of
national utilities whilst empowering decentralized renewable energy prosumers with a ﬁnancial incentive for
electricity generation and storage usage to help power the nation starting at the base of the pyramid.

PAPER ID: 34
HandFruitNet: A Deep Learning Based Model for Fruits Classiﬁcation from Hand
Nusrat Nusrat Jahan (International Islamic University Chittagong); Sazeda Akter Rimi (International Islamic
University Chittagong (IIUC)); Md. Khaliluzzaman (International Islamic University Chittagong (IIUC))
Detecting hand and classifying fruits from an image is a signiﬁcant research area in the ﬁeld of computer
vision. For many applications, detecting hand and classifying fruits together from a single system is also
signiﬁcant. This type of system also effective for shop owner to detect suspicious people, as well as for the
disabled people to easily picks the different fruits from fruits shop without any others help. In this regard, in
this paper, a system is proposed where hand detection and fruits classiﬁcation are performed together when
fruit is in a person’s hand. For that, initially, hand is detected by using two methods. First method is
developed based on the hand features extraction i.e. contour feature of hand. Another method is developed
based on the deep learning i.e., YOLOv3. After that, a convolutional neural network model based on deep
learning is developed to classify the fruits. Finally, both models are combined to detect hand and classify the
fruits from the single system. For training the model, 11K and Fruit-360 dataset are used for hand detection
and fruits classiﬁcation respectively. Beyond that, two different own dataset are created for hand detection
and fruits classiﬁcation. These datasets are utilized during testing the models. Among the models, the feature
extraction and deep learning based hand detection model shows 95.17% and 99.90% accuracy, whereas,
deep learning based fruits classiﬁcation model shows 99.99% accuracy.

PAPER ID: 39
Design and Development of Road Surface Condition Monitoring System
MD. Imran Hossain (American International University-Bangladesh)*; Mohammad Shafat Al Saif (American
International
University-Bangladesh);
MD.
Rezaul
Islam
Biswas
(American
International
University-Bangladesh); MD. Seyam Mia (American International University-Bangladesh); Abir Ahmed
(American International University-Bangladesh); Md. Saniat Rahman Zishan (American International
University-Bangladesh)
Email: p21imran@gmail.com; shafat463saif@
gmail.com; ribiswas33@gmail.com; kahndakarseyamahmed@gmail.com; abir.ahmed@aiub.edu;
saniat@aiub.edu
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With an aging population, the demand of transportation is increasing. As a result, the road safety has
become a critical issue. The road condition may differ from one place to another. Early detection of road
condition can prevent number of accidents and casualties. In this paper, a system is proposed to reduce
difficulties of the rider. The system can exert the unknown crippled point, potholes of any road by the
acceleration of a vehicle whenever it passes away. Besides the position tracking and monitoring system, it
will locate the respective location automatically and update current condition in Google map. This location
tracking information will help the upcoming rider to get the overview of the road beforehand.

PAPER ID: 43
Towards Devising a Soil Parameter Monitoring System to Improve Plant Irrigation
"Khadiza Newaz (Bangladesh University of Textiles)*; Afsana Akhter (BUTEX); Umama Tanisha (BUTEX); Md.
Harunur Rashid Bhuiyan (BUTEX); Tarik Reza Toha (BUTEX); Prof. Dr. Shaikh Md. Mominul Alam (BUTEX)
Email: khadizanewaz2801@gmail.com; kazi.afsanaa@gmail.com; umamatasnim18@gmail.com; dalim70@yahoo.com;
201718004@tmdm.butex.edu.bd; toha@tmdm.butex.edu.bd; dalim70@yahoo.com; khadizanewaz2801@gmail.com
"The amount of arable land is shrinking in the world as the world's population is increasing. Producing more crops
on less land is now holds a signiﬁcant importance in ensuring food security for this growing population. Soil
parameters such as soil pH, soil moisture, temperature, and humidity play a signiﬁcant role in precision
agriculture. Wrong land selection, over rainfall, and ignorance about maintaining appropriate soil parameters are
the main obstacles in achieving a high yield of crops. A proper low-cost soil parameters monitoring system is yet
to be proposed to the best of our knowledge.
Therefore, automation of soil parameters monitoring can help in achieving an adequate yield of crops by making
appropriate decisions. The objective of this paper is to propose a low-cost soil parameters monitoring system that
monitors soil moisture, soil pH, along with environmental temperature wirelessly. Our proposed device collects soil
parameters data from the agricultural ﬁeld and then transfers these data to clients' devise using a wireless
network. To evaluate our device, we collect data from different plants and analyze the sensor data.

PAPER ID: 48
Reducing Product Counterfeiting Using Blockchain Technology in E-commerce Business
Md. Rashed Bhuiyan (Dhaka University of Engineering & Technology, Gazipur)*; Mohammod Abul Kashem
(Dhaka University of Engineering & Technology); Fahmida Akter (Bangladesh University of Professionals);
Salma Parvin (Jahangirnagar University)
Email: emailofrashed@gmail.com; drkashemll@duet.ac.bd; f_akter@yahoo.com; merajun.monami@gmail.com
emailofrashed@gmail.com
Due to the lack of traceability and proper authentication process, product counterfeiting is one of the main
challenges in supply-chain management. In e-commerce business, merchants act as the central and only single
controlling authority which leads to less trust and transparency. This creates a chance of product counterfeiting
which can be reduced using blockchain with other supporting technologies. As products are delivered in multiple
channels through many hands there needs to be a way to identify original products and a proper product
handover process. Many technologies are introduced to combat product counterfeiting such as barcode, QR
code, NFC tag, hologram etc. But these technologies are either expensive or lack foolproof of product
counterfeiting. Our research shows that a combination of destructible dynamic QR code, product location
tracking along with blockchain technology can greatly reduce product counterfeiting in the e-commerce business.
This paper proposes a novel approach of a product authentication system where a blockchain based web
application and a mobile application are introduced instead of a traditional product authentication system. Our
evaluation shows that using this system a consumer can easily identify whether a product is counterfeit or not.
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PAPER ID: 52
Exploring the Capabilities towards Embracing 4IR for Sustainable Business in Bangladesh
Maﬁ Rahman (Bangladesh University of Professionals (BUP)*; Md. Abu Taher (University Grants Commission
of Bangladesh (UGC)
Email: maﬁrahman@bup.edu.bd; taher_member@ugc.gov.bd; maﬁrahman@bup.edu.bd
The prime objective of the study is to explore the capabilities of the organizations and universities towards
embracing 4IR for sustainable business. To achieve the objective, the researchers used both primary and
secondary data. The capabilities of the organizations and universities have been measured using Five Point
Likert Scale ranging from very unlikely (1) to very likely (5). For primary data collection, 200 samples were
selected from organizations and universities based on convenient and purposive sampling. The collected
data were analyzed with the help of statistical tools and techniques. Study ﬁndings show that there is a
lacking in the capabilities of the organizations and universities to incorporate the 4IR components. The
implication of the study was that the policy makers of government and different stakeholders should work
together to sensitize and create awareness for proper application of 4IR based digital technologies in
business. The study faced some limitations and ﬁnally pinpointed the future directions for further research in
this area.

PAPER ID: 56
Entrepreneurship education and entrepreneurial intention of business graduates: Does Artiﬁcial
Intelligence matter?
Md. Mizanur Rahman (BRAC University)*; Md. Saidur Rahaman (Metropolitan University Sylhet); Iqbal
Hossain Moral (Northern University of Business and Technology Khulna); Md. Solaiman Chowdhury
(Rajshahi University)
The main goal of this research is to investigate the mediating role of Artiﬁcial Intelligence (AI) in the
relationship between Entrepreneurship Education (EE) and Entrepreneurial Intention (EI) among business
graduates. A well-structured questionnaire in "Google Form" was created and distributed to respondents via
various social media sites, including WhatsApp, LinkedIn, Messenger etc. A snowball sampling technique was
used to distribute the questionnaire to the respondents for data collection in this study. However, the sample
size was set at 401 business graduates from different universities in Bangladesh. The analysis was carried out
using SPSS and AMOS software. The ﬁndings revealed that entrepreneurship education has a signiﬁcant
positive impact on entrepreneurial intention. Besides, AI has substantial positive impacts on entrepreneurial
intention. Moreover, AI partially mediates the relationship between entrepreneurship education and
entrepreneurial intention. This study incorporates artiﬁcial intelligence into entrepreneurial education for the
purpose of establishing an entrepreneurial mindset among business graduates. Only business students from
Bangladeshi universities took part in the study, thus, it is recommended that future studies include students
from other disciplines or ﬁelds such as Computer Science and Engineering, information technology (IT),
English, Law, and Engineering to make the ﬁndings more acceptable. To the best of the authors’ knowledge,
this is one of the leading studies relating to artiﬁcial intelligence and entrepreneurship in Bangladesh.

PAPER ID: 59
An Adaptive Hybrid Particle Swarm Optimization for UAV Path Planning in 3D Environment
Golam Moktader Nayeem (University of Electronic Science and Technology of China)*; Mingyu Fan
(University of Electronic Science and Technology of China); Golam Moktader Daiyan (University of
Electronic Science and Technology of China); Yasmin Akhter (Southern University)
Path planning is a crucial part of an Unmanned Aerial Vehicle (UAV) for autonomous execution. Metaheuristic
algorithm has been showing promising result in solving NP-hard problems such as ﬁnding the shortest path.
Particle swarm optimization (PSO) is one of the commonly used metaheuristic algorithms for robotic path
planning. However, PSO suffers from major drawbacks such as low exploration ability and lack of diversity in
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the particles. Both these limitations can cause PSO to fall for local minima. To overcome the limitations of
PSO, hybridization with other metaheuristics algorithms and inertia weight formulation are two popular
approaches. In this paper, we proposed an Adaptive Hybrid PSO algorithm named aw-GPSO for UAV offline
path planning in a 3D environment. We use the Grey Wolf Optimization (GWO) algorithm to hybridize the
PSO algorithm to increase the exploration ability and an adaptive time-varying inertia weight parameter to
increase the particle diversity in PSO. We simulated our proposed algorithm and compared it with recent
versions of PSO used for UAV path planning to show the improvement.

PAPER ID: 61
Organizational Network Monitoring and Security Evaluation using Next Generation Firewall (NGFW)
Md. Shamimul Islam (Bangladesh Atomic Energy Commission)*; Nayan Datta (Bangladesh Atomic Energy
Commission); Md. Imran Hossain Showrov (Bangladesh Atomic Energy Commission); Md Mahbub Alam
(Bangladesh Atomic Energy Commission); Md. Haidar Ali (Bangladesh Atomic Energy Commission); Dr. Md.
Dulal Hossain (Bangladesh Atomic Energy Commission)
Email: shamimul.jucse@gmail.com; nayan.baec@gmail.com; showrov.cse@gmail.com; edhossain@gmail.com;
mahbubcseju@gmail.com; haiderdiu@gmail.com; shamimul.jucse@gmail.com
The most Bangladeshi government and non-government scientiﬁc organizations are comprised of both wired
and wireless system network infrastructure. When such network infrastructure has been designed and
developed at these organizations, ensuring network security has become a highly challenging issue. For this
purpose, Next-Generation Hardware Firewall (NGFW) has been implemented by most scientiﬁc
organizations. This Hardware ﬁrewall is a very effective technology to perform network security. In this paper,
we have chosen Atomic Energy Research Establishment (AERE), Savar under Bangladesh Atomic Energy
Commission (BAEC) as an experimental zone. To facilitate research and services, internet-based network
infrastructure has been established at AERE, BAEC. A next-generation CISCO-based network ﬁrewall has
been integrated with the implementation of AERE network infrastructure to enhance and ensure network
security. We have experimented and collected data from 9 October 2020 to 9 October 2021 at the network
system of AERE. By collecting and evaluating these statistical data in terms of different network security
parameters, we have investigated AERE’s network data like controlling ingress and egress traffic, monitoring
traffic ﬂow, malware threat analysis, web content and application ﬁltering, URL ﬁltering, decrypting traffic
results, etc. In this paper, we have illustrated how network and application security is being achieved by the
NGFW ﬁrewall and as a resulting factor, the summarization of scale up the network security for a scientiﬁc
organization is enlightened.

PAPER ID: 73
A Machine Learning Approach for Phishing Websites Prediction with Novel Feature Selection
Framework
Pankaj Bhowmik (Hajee Mohammad Danesh Science and Technology University)*; Pulak Chandra Bhowmik
(Stamford University Bangladesh)
Considering the recent events, Bangladesh stands highly vulnerable to cyberattacks. During this Covid-19
pandemic, since people have become more active on the internet, the frequency of phishing attacks is
escalating concurrently. However, this study used the two latest phishing datasets and proposed an efficient
machine learning approach to predict the potential phishing and legitimate websites by analyzing the
features of URLs. The proposed study introduced a two-phase empirical hybrid framework for feature
selection, which includes the ﬁlter, embedded, and wrapper methods. In the primary phase, four ﬁlter
methods are applied, and to obtain the cumulative feature subset the function perturbation ensemble is
performed using set union operation. In the ﬁnal stage, the ﬁltered feature subset is fed in the wrapper
method, where a statistical model is employed to select features with a p-value test, and in the embedded
method, which used an algorithmic technique (random forest). The best features are derived from the ﬁnal
feature subsets of the wrapper and embedded methods applying set intersection operation. Using this
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hybrid ensemble approach, this case study obtained only 37.84% of the features from the datasets for
experimentation. Afterward, the study performed cross-validation using three optimized machine learning
models (Random Forest Classiﬁer, XGBoost Classiﬁer, Artiﬁcial Neural Network) on Data-I, and the XGBoost
model outperformed with a 96.09% accuracy score. Besides, the model secured a signiﬁcant accuracy of
97.40% on Data-II using <38% of the original features.

PAPER ID: 77
Automatic pH Controlling System of Dyeing Machine
Mynul Islam ((BUTEX)*; Md. Raﬁqul Islam (Bangladesh University of Textiles (BUTEX); Md. Harunur Rashid
Bhuiyan (BUTEX); Tarik Reza Toha (BUTEX); Anupom Mondol (BUTEX); Prof. Dr. Shaikh Md. Mominul Alam (BUTEX)
Email: mynulislam9612917@gmail.com; raﬁq.butex1438@gmail.com; 201718004@tmdm.butex.edu.bd;
toha@tmdm.butex.edu.bd; mondol@butex.edu.bd; dalim70@yahoo.com
Dyeing is the most important and prime section of the textile manufacturing process. During dyeing,
different types of faults occur which may cause huge loss of production cost, energy, and time.
Batch-to-Batch shade variation, patchy dyeing effect, dye spots, uneven dyeing, and lighter shades are the
most common dyeing fault in our textile dyeing manufacturing process. From a thorough investigation and
a signiﬁcant number of research works, we identiﬁed some common causes of those dyeing faults. Among
them, improper chemical mixing in the mixing tank is one of them which changes the pH condition of the
Dye-Bath and causes huge dyeing faults. In most cases, chemicals or dyes are applied to the dyeing
machine manually and created these problems. During every production after a while pH of the Dye-Bath is
checked manually. To avoid this manual pH checking system we propose a device that detects pH, monitor,
and control it automatically. The device is designed with an Analog pH meter as pH sensor and 5v DC micro
submersible motor pump, with an Arduino UNO R3 connected with a 4 channel Relay module, HC-05
Bluetooth module, and other parts. The sensor senses the pH of the Dye-Bath and the pumps will help to
maintain the required pH in the vessel by pumping the proper amount of chemicals or dyes in the dye bath.
Dyeing faults can be reduced signiﬁcantly by controlling the pH of Dye bath and our developed system
offers doing it automatically.

PAPER ID: 82
Towards Developing a Smart Air Quality Monitoring and Security System to Ensure Workplace
Health and Safety
Faria Tashnim Mazumder (Bangladesh University of Textiles)*; Pritom Goswami (Bangladesh University of
Textiles); Tarik Reza Toha (Bangladesh University of Textiles); Anupom Mondol (Bangladesh University of
Textiles); Prof. Dr. Shaikh Md. Mominul Alam (Bangladesh University of Textiles)
Email: shuvnitasneem1999@gmail.com; pritomgoswamijoy1998@gmail.com; toha@tmdm.butex.edu.bd;
anupommondol@tmdm.butex.edu.bd; dalim70@yahoo.com; shuvnitasneem1999@gmail.com
The impact of air pollution on the climate and human health has drawn the attention of researchers,
policymakers, and citizens. Traditionally, air pollution is measured using heavy and expensive instruments at
ﬁxed monitoring stations. But the number of these monitoring stations is very few. Also, the scale of ﬁre accidents
due to ﬂammable gas leakage is increasing rapidly. To control air pollution and to reduce ﬁre accidents, a vastly
installed device is a dire need. In the following research, we have proposed a low-cost sensor-based monitoring
system with multiple network options, along with some preliminary data analysis results. Our system is capable
of sharing quantitative data of air pollution globally using Global System for Mobile Communications (GSM),
Wi-Fi, and Bluetooth. It also has a smart alarm system to alert authorized personals. The main focus of this
device is to make a feasible system that can beneﬁt the third world countries as well as the developed ones.
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PAPER ID: 88
A System dynamics approach of decisive policy measures for sustainable municipal solid waste
management in Khulna city of Bangladesh
S. M. Rafew (Khulna University of Engineering and Technology)*; Dr. Md. Raﬁzul Islam (Khulna University of
Engineering & Technology)
A persisting Municipal Solid Waste (MSW) management plan for any city in Bangladesh has to be focused on
the understanding of dynamic interactions and ionized effect of all elements of the current MSW
management system. Municipalities are the responsible authority for managing the generated MSW
including the food and bio-degradable waste which is the major discarded constituent all over the country in
terms of weight percentage. Being indifferent to this phenomenon, the amount of refused food and
bio-degradable waste of Khulna city is found to be a proﬂigate amount of 78.9% of the total generated MSW,
which has an extensive potential for material recovery option through the most common means of compost
characteristics of fertilizer production. This study utilized system dynamics (SD) approach to not only
understand the MSW management system of Khulna city as a whole with numerous interconnected as well
as independent parameters but also investigated a number of policy scenario emphasized on the collection
and separate industrial scale treatment for food and bio-degradable MSW of the city. The quantity of CH4
emission potential for a certain time period has been found to increase from 6.71 Gg in year 2020 to 51.969
Gg in 2050. Three different policy scenario is implemented in the developed SD model to reach to the
dynamic conclusion that “Policy 3” is the most effective on the criteria of the illustrated sustainable
development goal (SDG 12.3) with a less ﬂuctuating composite index value of 6.05 until year 2050. To achieve
the 71% composting scenario illustrated in “Policy 3” there is no alternative to industrial or commercial
composting for the near future. Finally, the illustrated results represented that this developed SD model can
be used as an effective simulation platform for MSW management system’s evaluation as well as for
determine the methods of achieving sustainable condition in the long run.

PAPER ID: 94
Bangla Speech-to-Braille Interaction Device for Visual and Hearing Impaired
Raﬁa Rizwana Rahim (Bangladesh University of Engineering and Technology)*; Atik Ishrak Al Nahian
(Bangladesh University of Engineering & Technology); Rakiba Benta Kalam (Bangladesh University of
Engineering and Technology); Atanu Sen Gupta (Bangladesh University of Engineering & Technology);
Nusrat Binta Nizam (BUET)
Email: raﬁa.rizwana.bd@gmail.com; shadowishrak@gmail.com; rakibabentakalam@gmail.com;
atanu.ags@gmail.com; nusratbintanizam@bme.buet.ac.bd; raﬁa.rizwana.bd@gmail.com
This research project proposes a prototype design for a refreshable braille display to convert Bangla Speech
to Braille output. It aims to be a communication and learning module for deaf-blind or blind people to pursue
inclusive education. First, we took speech input from a transducer, and speech recognition was done by
DeepSpeech, a Natural Language Processing framework developed by Mozilla. Then, the converted text
output was linked with its corresponding braille pins and was shown in a refreshable braille display. Finally,
the entire computation was carried away by a Raspberry Pi. We have proposed the usage of our prototype
as a special ICT device in the journey towards inclusive education in Bangladesh. In addition, future
development has been suggested to broaden the periphery of the project.

PAPER ID: 99
Deep learning based rice disease prediction
Mahbuba Yesmin Turaba (North South University)*; Md. Nazrul Islam Khan (Northsouth University); Fariha
Majib Jeba (North South University); Nabeel Mohammed (North South University)
Rice diseases are a prominent cause of reduced crop yield. Viruses, fungi, and bacteria might transmit all
kinds of rice diseases. Early identiﬁcation could have a signiﬁcant impact in managing diseases and
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their spread. Automated rice disease identiﬁcation systems could excel if they can have high predictive
accuracy while requiring low computational resources. Nowadays, deep learning techniques are implemented
in order to lessen human effort and time. In this paper, we present different experiments and ﬁndings related
to the detection of three rice diseases: Bacterial leaf blight, Brown spot, and Leaf smut. Multiple large
pre-trained models are ﬁne-tuned on a relevant dataset. The ﬁne-tuned models are then pruned and in one
case quantized to achieve better performance. Most notably, the ResNet50 based model achieves 97%
ac-curacy among all of them while requiring only 7200 FLOPS. In terms of correctness, this result is almost 4%
better than previously published work while requiring a markedly lower number of FLOP.

PAPER ID: 117
Particle swarm optimized DWT-SVD watermarking scheme for securing EEG data
Akash Kumar Gupta (BIT Deoghar)*; Chinmay Chakraborty (BIT Mesra,India); Bharat Gupta (NIT-Patna)
Email: akgupta@bitmesra.ac.in; cchakrabarty@bitmesra.ac.in; bharat@nitp.ac.in; akgupta@bitmesra.ac.in
A watermark embedding provides a way to secure the audio, video, image, text and other types of data by
which data authentication, ownership, visual quality et cetera can be maintained. In this paper particle
swarm optimized watermarking algorithm is proposed for securing the EEG data. This method optimizes the
scaling factor to achieve higher imperceptibility and robustness. This proposed watermarking method is
based on the singular value decomposition (SVD) in discrete wavelet transform (DWT) domain. Performance
of proposed algorithm analyzed against various attacks like rotation, scaling, noise etc. The experimental
result shows that proposed algorithm performs better as compare to already existing techniques in terms of
peak signal to noise ratio (PSNR) and Normalized correlation coefficient (NCC). The procured PSNR value is
55.2 dB and NCC value is 0.95.

PAPER ID: 158
Traffic Analysis Based Android SMS Malware Detection Using Machine Learning
Rahela Mim Kanis (American International University-Bangladesh); Md. Sakir Hossain (AIUB)*; Sumona Akter Tisha
(American International University-Bangladesh); Kallul Roy Kalpo (American International University-Bangladesh);
Mehedi Hasan Bakul (American International University-Bangladesh); Md Shakhawat Hossain (American
International University Bangladesh)
Email: 17-34816-2@student.aiub.edu; sakir.hossain@aiub.edu; 17-33296-1@student.aiub.edu;
17-33679-1@student.aiub.edu; 17-33577-1@student.aiub.edu; shakhawat@aiub.edu; sakir.hossain@aiub.edu
Devices with the Android operating system (OS) are more vulnerable to cyberattack due to its popularity.
Among the attacks on the Android mobile devices, attacks due to SMS malware is growing and estimated to
be one of the major cyberattacks in near future as messaging is more frequently used compared to voice
communication and the SMS malware is spread through text message. Existing effort to detect the SMS
malware attack is not sufficient to curb its spread. There exists no work to date to investigate the detection
accuracy of each type of SMS malware. In this paper, based on the traffic analysis we carry out a
comprehensive investigation on detecting different kinds of SMS malware. We employ state-of-the-art
machine learning algorithms along with feature selection in detecting the SMS malware. We consider two
detection scenarios: 1) binary classiﬁcation between SMS malware and Benign traffic, and 2) multiclass
classiﬁcation between all classes (11 classes) of SMS malware and Benign traffic. Furthermore, we ﬁgure out
the types of SMS malware which are most difficult to detect. Such kind of investigation was never done
before. In both scenarios, the decision tree is found to be able to detect the SMS malware with the highest
accuracy. The accuracies are 99.96% and 91.12% in the scenarios 1 and 2, respectively. The fakenotify and
beanbot types of SMS malware are most difficult to detect.
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PAPER ID: 161
Design and Simulation of a Trans-impedance Based Instrumental Circuit for Weevil Repelling
Dr. Md Abdul Awal (BAU)*
Email: awalfpm@bau.edu.bd
A microcontroller-oriented trans-impedance instrumental system was designed and simulated. The system
was considered as the alternative to pesticides for repelling weevil from stored rice in Bangladesh. The circuit
system was simulated on the open-source TINA-TI SPICE-based analog simulation software. The advantages
make the system efficient for repelling weevil. The system has been designed for easy installation, availability
at an affordable cost. Effective radiation repelling the weevil ensures grain quality. The system had an
application of driving the relevant frequency ultrasonic transducer (30-90 kHz). The radiation was
considered with an effective beam angle to the direction of the rice stored area. Relevant low ultrasonic
frequency radiation makes the insect embracement. The output signal was calculated as 24mA and 15V, and
the signal contained 16 harmonics with a total phase change of -18.54 degrees. The system was constructed
with the series oscillator and trans-impedance instrumental circuit. This conﬁguration has turned into a quite
stable signal output. To achieve the desired low frequency and low distorted ultrasonic signal, a narrow
bandpass ﬁlter, frequency division, current to voltage conversion, and precision level pre-ampliﬁcation
instrumentation circuit were introduced in this system. A low harmonic distortion was observed after the
simulation of the circuit. The system could be generated any relevant low frequency by uploading a
pre-program. The recommended radiation can repel the weevil during the grain infestation. The different
low-frequency outputs could also be helpful for other relevant harmful insects.

PAPER ID: 165
IoT based Automated Crack and Object Identiﬁer Vehicle for Railway System
Tareq Anwar Shikdar (Leading University)*; Fahad Bin Ayub (Leading University); Sekh Faisal (Leading
University); Md. Moontasir Rashid (Leading University, Sylhet)
Email: tareqanwar82737@yahoo.com; fahadbinayub01751@gmail.com; sheikhfaisalahmed007@gmail.com;
moontasir@lus.ac.bd
This paper is based on the crack and object detection of rail tracks for safe railway transportation in
Bangladesh and reducing the rail accidents due to derailment which is caused by cracks of the railway
tracks. An IoT-based solar-powered automatic crack and object detection vehicle called “Crack and object
Identiﬁer Vehicle’’ is proposed to detect the cracks of the rail line and send the coordinates to the station
master. As the vehicle examines the rail tracks by image processing method with ESP32 CAM as well as
ultrasonic sensor, IR sensor, and NPN proximity sensors sense to detect the cracks and other components
which can be the cause of derailments of the rail line. A dedicated application is built for monitoring the rail
tracks and getting the coordinates of the crack location and object detected location to the authority. Also,
the coordinates of the location are consigned to the station master by SMS using GSM and GPS module. In
this paper, an automated crack and object identiﬁer vehicle is proposed for detecting cracks and obstacles
in the railway track that vehicle can help to reduce the railway accidents from the rail track especially for
those countries whose railway infrastructure is poor.

PAPER ID: 166
Global Warming and Bangladesh: A Machine Learning Approach to Analyze the Warming Rate
Utilizing Neural Network
Tamal Joyti Roy (Khulna University of Engineering & Technology, Khulna)*; Md. Ashiq Mahmood (Khulna
University of Engineering and Technology)
Email: tjroy13june@gmail.com; ashiqmahmoodbipu@gmail.com
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Bangladesh is among the few nations on this planet which will confront the lethal results of a worldwide
temperature alteration. Global warming is the crisp product of climate change and it’s real. To predict the
global warming rate of Bangladesh, we have used eight machine learning algorithms with a data set
consisting of about ﬁve thousand data. We have collected data from the University of DaytonConversational Guard Organization from the Average Daily Temperature Library. We have proposed neural
network systems for calculating the nonexistent data of the temperature data set. We have also performed
a correlation test for both test and train data set and that outcome was signiﬁcant. Our data period is from
1995 to 2010. The accuracy of our machine learning experiment shows that the Naive Bayes algorithm can
predict the global warming consequences in Bangladesh with over 99 per cent accuracy. With global
warming is happening, the sea level of the Bay of Bengal is rising. Our experiment has showed that global
warming is affecting Bangladesh and the outcome of it will be immense. It’s the right time we should start our
awareness of climate change.

PAPER ID: 169
The efficacy of deep learning based LSTM model in forecasting the outbreak of contagious diseases
Nurul Absar (BGC Trust University); Md. Nazim Uddin (BGC Trust University); Mayeen U Khandaker (Sunway
University)*; Md. Habib Ullah (American International University-Bangladesh)
The novel coronavirus pandemic that emerged in 2019 has caused various health issues. According to the
World Health Organization (WHO), the ﬁrst positive case was detected in Bangladesh on 7 March 2020, but
during the write-up of this paper on June 2021, the total conﬁrmed, recovered, and death cases were
8,26,922, 7,66,266 and 1,3118 respectively. Due to the emergence of COVID-19 in Bangladesh, the country is
facing a major public health crisis. Unfortunately, the country does not have a comprehensive health policy
to address the issue of COVID-19. This makes it hard to predict how the pandemic will affect the population.
Machine learning techniques can help us detect the disease's spread. To predict the trend, parameters, risks,
and to take preventive measure in Bangladesh, this work utilized the Recurrent Neural Networks based Deep
Learning methodologies like Long Short-Term Memory. Here, we aim to predict the epidemic's progression for
a period of more than a year under various scenarios in Bangladesh. We extracted the data for daily
conﬁrmed, recovered, and death cases from March 2020 to August 2021. The obtained Root Mean Square
Error (RMSE) values of conﬁrmed, recovered, and death cases indicates that our result is more accurate than
other contemporary techniques. This study indicates that the LSTM model could be used effectively in
predicting contagious diseases. The obtained results could help in explaining the seriousness of the situation
and the precautionary steps that the authorities can take to control the situation.

PAPER ID: 171
IOTA-based Efficient and Reliable Scheme for Internet of Vehicles
"Tamara Islam Meghla (Jahangirnagar University); Md Whaiduzzaman (Institute of Information Technology,
Jahangirnagar University)*; Alistair Barros (Queensland University of Technology); Md.Julkar Nayeen Mahi
(Institute of Information Technology,Jahangirnagar University); Mehdi Sookhak (Texas A&M University);
Colin Fidge (Queensland University of Technology); Rajkumar Buyya (The University of Melbourne)"
Email: tamara.ju.iit@gmail.com; wzaman@juniv.edu; alistair.barros@qut.edu.au; mahi.1992@gmail.com;
m.sookhak@ieee.org; c.ﬁdge@qut.edu.au; rbuyya@unimelb.edu.au
Distributed Ledger Technology (DLT) has become popular with the creation of the Bitcoin Blockchain.
However, it does not fully address issues such as scalability, transaction fees, and quantum security in
application to the Internet of Vehicles (IoV). The IOTA Foundation has claimed to handle these issues: The
Tangle. Directed Acyclic Graph (DAG) based DLT named IoTA, encapsulating Tangles on the IoV environment.
In this research, we demonstrate tip selection strategies to affecting the IOTA tangle's structure and behavior
in IoV. Our proposed scheme describes Tangle's implementation within the IoV use case scenario, providing a
highly scalable, and feeless DLT mechanism. We use bundle constructing algorithms for making secured
transactions among vehicles across the consensus process. This strategic platform strikes a good balance
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between the punishments of lazy or busy tips and managed to tackle the left-behind tips, reducing
computational latency and approving higher inter-arrival data rates. Our ﬁndings show that the random
data execution rate and the transaction data arrival rate are effective. Finally, our scheme shows an
efficiency of 80% node execution, low latency based reliable feeless data delivery over the IoV network ends.

PAPER ID: 177
An LSTM-Based Forecast of COVID-19 for Bangladesh
Ashifur Rahman (Bangladesh University of Business and Technology (BUBT)*; Md. Akbar Hossain
(Bangladesh University of Business and Technology (BUBT)); Mohasina Jannat Moon (Bangladesh University
of Business and Technology)
Preoperative events can be predicted using deep learning-based forecasting techniques. It can help to
improve future decision-making. Deep learning has traditionally been used to identify and evaluate adverse
risks in a variety of major applications. Numerous prediction approaches are commonly applied to deal with
forecasting challenges. The number of infected people, as well as the mortality rate of COVID-19, is
increasing every day. Many countries, including India, Brazil, and the United States, were severely affected;
however, since the very ﬁrst case was identiﬁed, the transmission rate has decreased dramatically after a set
time period. Bangladesh, on the other hand, was unable to keep the rate of infection low. In this situation,
several methods have been developed to forecast the number of affected, time to recover, and the number
of deaths. This research illustrates the ability of DL models to forecast the number of affected and dead
people as a result of COVID-19, which is now regarded as a possible threat to humanity. As part of this study,
we developed an LSTM based method to predict the next 100 days of death and newly identiﬁed COVID-19
cases in Bangladesh. To do this experiment we collect data on death and newly detected COVID-19 cases
through Bangladesh's national COVID help desk website. After collecting data we processed it to make a
dataset for training our LSTM model. After completing the training, we predict our model with the test
dataset. The result of our model is very robust on the basis of the training and testing dataset. Finally, we
forecast the subsequent 100 days of deaths and newly infected COVID-19 cases in Bangladesh.

PAPER ID: 179
An EEG-based Intelligent Neuromarketing System for Predicting Consumers’ Choice
Fazla Rabbi Mashrur (Khulna University of Engineering & Technology)*; Khondaker Abdullah-Al-Mamun
(United International University)
Email: rabbi.mashrur@gmail.com; mamun@cse.uiu.ac.bd
Marketers use different marketing strategies such as product promotion, celebrity endorsement, and other
offers to elicit the desired response from the target customers. To measure customer engagement, they
usually conduct one-on-one interviews, surveys, broad polls, and focus group discussions. However, these
are costly and sometimes unreliable. On the other hand, Neuromarketing measures customer response to
marketing stimuli by measuring the electrical activity of the brain and have the potential to address these
drawbacks, which can be overcome by Neuromarketing. In this work, we proposed prediction algorithm that
can identify consumer affective attitude (AA) and purchase intention (PI) from EEG signals from the brain. At
ﬁrst, the raw EEG signals are initially preprocessed to remove noise. After that, three feature are extracted:
time, frequency, and time-frequency domain features. Wavelet packet transform is used to separate the EEG
bands in time-domain feature extraction. Then, for feature selection, wrapper-based Support Vector
Machine-Recursive Feature Elimination is utilized. Finally, we use SVM to distinguish the classes in AA and PI.
Results show that for SVM with radial basis function kernel performs better to classify positive and negative
AA with accuracy of 90 ± 4.33 and PI with accuracy of 75 ± 2.5. So, EEG-based neuromarketing solutions can
clearly assist companies and organizations in accurately predicting future consumer preferences. As a result,
Neuromarketing based-solutions have potential to increase sales by overcoming the constraints of traditional
marketing.
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PAPER ID: 181
Towards Tolerating Soft Errors for Network Data Packets
Rumana Afrin (Khulna University of Engineering and Techonology)*; Dr. Md. Sheikh Sadi (KUET); Professor
Dr. Md. Liakot Ali (Bangladesh University of Engineering and Technology)
Email: r.afrin07@gmail.com; sadi@cse.kuet.ac.bd; liakot@iict.buet.ac.bd
Nowadays, network data packets use checksum methodology to detect soft error. But the drawback of this
methodology is that it cannot detect exactly which data bit is erroneous. To overcome and minimize soft
errors for network data packets, we have proposed a new method, which can detect and correct single-bit
and multiple bits’ soft errors without using any backup Error Correction Code (ECC). It also uses the
compressed packed down data bits’ technique which helps to minimize data packet size. The experimental
study shows that the error detection and correction capability of the proposed method are much higher than
the checksum method by incurring a considerable bit overhead, and the time requirement is lessened as well
in the proposed method.

PAPER ID: 183
An Empirical Analysis of IT-Software Job Skill Requirements during COVID-19 pandemic period in
Bangladesh
Md. Masudul Islam (Bangladesh University of Business and Technology)*; Mijanur Rahaman (Bangladesh
University of Business and Technology); Md. Saiful Rahman (Bangladesh University of Business and Technology)
Email: masudulislam11@gmail.com; riponcse.it@bubt.edu.bd; saifurs@gmail.com
This paper mainly focuses on the job requirements of IT-Software industry during COVID-19 pandemic
situation using recent data on vacancy posting and job ads views on Bangladesh’s largest online job portal.
The impact of COVID-19 in every sector in Bangladesh had started from March, 2020. This pandemic made
us to adopt online system almost in every aspect in our life. That is why the IT-Software job industry and the
requirements in these jobs has reformed newly. This paper will show the major requirements and skills for
IT-Software job during this pandemic situation and help us to understand which skills we should develop in
this pandemic situation.

PAPER ID: 185
Design of Novel Feature Union for Prediction of Liver Disease Patients: A Machine Learning Approach
Rubia Yasmin (Pabna University of Science and Technology)*; Md Shamim Reza (Pabna University of
Science and Technology); Ruhul Amin (Pabna University of Science and Technology)
Feature engineering is treated as a crucial step in any intelligent system pipeline and practitioners often spend 70-80%
of their time in this phase before modeling. Especially, in machine learning (ML), the performance of the classiﬁcation
systems deteriorates as irrelevant features are added, even when the features presented contain enough information
about the problem. ML researchers often use feature selection and feature extraction techniques individually to ﬁlter
out the redundant information from the data, but wouldn't get desired results or performance due to choosing a single
method only. In this article, we take an attempt to combine both feature selection and feature extraction methods that
give an improvement in the prediction performance than using a single feature selection or feature extraction method.
In the application of the proposed method, we consider the Indian liver disease patient dataset to classify liver disease
using machine learning classiﬁers. In addition, Ensemble classiﬁers also take into account reproducing and robustifying
classiﬁcation accuracy. The performance is evaluated and compared with different metrics such as accuracy,
precision, recall, and f1-score. Using the proposed method, the KNN classiﬁer can diagnosis 76.03% with a precision of
76.69%, recall 96.23%, and 85.36% F1 score which is much better than the individual feature selection and feature
extraction approach. The proposed method can also be extended to medical datasets other than liver disease so that
these types of deadly diseases can be correctly diagnosed for the betterment of humanity.
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PAPER ID: 187
Crypto Holographic Reconﬁgurable Intelligent Surface-Assisted Backscatter Communication
Md. Saiam (Khulna University of Engineering & Technology (KUET))*; Mostafa Zaman Chowdhury (Khulna
University of Engineering & Technology (KUET), Bangladesh); Syed Rakib Hasan (Khulna University of
Engineering & Technology (KUET))
Email: mdsaiam.eee@gmail.com; mzaman@eee.kuet.ac.bd; syedrakibhasanadit@gmail.com
The upcoming sixth-generation (6G) mobile network introduces different communication technologies for
efficient and controllable propagation. Backscatter communication (BackCom) is one of those which can
transmit signals using the passive tag. This BackCom technology can harvest energy from the ambient signal
sources (such as television and mobile phone tower) and is very energy efficient for 6G network and Internet of
Things communication. For smooth and controllable propagation of signals, the reconﬁgurable intelligent
surface (RIS) communication technology is very effective. With the help of its electronically controlled reﬂected
path, the RIS technology improves the signal and network quality for better performance. This paper presents a
crypto holographic RIS-assisted BackCom for secured and lossless communication in the upcoming net-work
technologies. This combined communication technology will be energy efficient. It will increase the signal
strength and data rate which are very important for the next generation mobile network. Research ﬁndings
clearly show that when we use RIS-assisted BackCom, the channel gain, data rate as well as energy efficiency
of signal reﬂecting surface are also increased signiﬁcantly.

PAPER ID: 192
Urgent Text Detection in Bengali Language Based on Boosting Techniques
Rafsan Rahman (Ahsanullah University of Science and Technology); Tamanna Nazmin (Ahsanullah
University of Science and Technology); Noor Nafeur Rahman (Ahsanullah University of Science &
Technology); Miyad Bhuiyan (Ahsanullah University Of Science And Technology); G. M. Shahariar
(Ahsanullah University of Science & Technology); Faisal Muhammad Shah (Ahsanullah University of Science
and Technology)*
Email: rafsanrahman35549@gmail.com; tamanna.naz98@gmail.com; naﬁrahman27@gmail.com;
miyadbhuiyan@gmail.com; shahariar_shibli.cse@aust.edu; faisal.cse@aust.edu; faisal.cse@aust.edu
This paper presents a learning approach on a unique dataset formulated by authors that detects urgent texts
from the posts on social media platforms in Bengali language. It is difficult to keep track of every information we
go through social media. In the collision of numerous posts, it is easy to miss information that is urgent. In this
advanced era of machine learning, detecting urgent texts among thousands of posts would be much easier if we
can implement a model that can ﬁlter the urgent text out of them. Therefore, we propose an approach that can
identify any type of urgent texts from public posts by leveraging a manually constructed dataset that is fully
humanannotated. Apart from traditional machine learning classiﬁers we applied boosting algorithms in our
proposed method in addition. Experimentally, a signiﬁcant increase in accuracy has been noticed by boosting
weak learners. Support Vector Machine (SVM) achieved 80.9% accuracy where Gradient Boosting Machine (GVM)
outperformed the traditional approach with 82% accuracy while detecting urgent texts in Bengali language.

70

International Conference on 4th Industrial Revolution and Beyond
PAPER ID: 200
Assessment of Water Quality in Smart City Environment Leveraging ML-IoTWater quality
measurement and potability for human residents are critical for health concerns in smart cities.
Sabbir Ahmed (Jahangirnagar University); Mayeesha Mahzabin (Bangladesh University of Professionals
(BUP)); Shahrin Shahpar (Bangladesh University of Professionals (BUP)); Surraiya Islam Tonni (Bangladesh
University of Professionals (BUP)); Md Sazzadur Rahman (IIT, JU)*
Citizens are perplexed by data about the quality of their drinking water derived from chemical
measurements. As a result, data on water potability derived from chemical sensor values must be interpreted
prior to being made publicly available. This paper proposed an edge-cloud ubiquitous sensor network for
low-cost water quality measurement to supplement existing IoT-based infrastructure. Machine learning
algorithms are applied to a dataset containing eight ﬁelds related to water potability. Following that, a total
of 16 machine learning algorithms for potability prediction were compiled, including 11 shallow learning
algorithms and ﬁve deep learning algorithms. The performance of multiple machine learning algorithms for
determining the potability of water based on chemical and laboratory measurements was compared. These
results were then compared to those obtained using deep learning algorithms such as ANN, CNN-Resnet,
and CNN LSTM. CNN-Batch Normalization, the most accurate of these algorithms, achieved a maximum
testing accuracy of 85.03%.

PAPER ID: 203
Temperature and Current Density Analysis of Thermoelectric Generator for Regenerative Breaking
of the Hybrid Electric Vehicle
MD. Zilan Uddin Saif (American International University-Bangladesh)*; Farhan Tasnim (American
International University-Bangladesh); Md Abu Hanif (American International University-Bangladesh); Md
Rasel Ahmed (American International University-Bangladesh); Kawshik Shikder (American International
University Bangladesh); Chowdhury Akram A Hossain (AIUB)
Email: farhantasnim1649@gmail.com; ahrobinkhan123@gmail.com; mdraselahmed779@gmail.com;
kawshik.shikder@aiub.edu; chowdhury.akram@aiub.edu; zilanuddin69@gmail.com;
The advancement in the area of Hybrid Electric Vehicles (HEVs) is one of the most dynamic in the modern world
with the concern of global warming issues. The incorporation of Regenerative Braking System (RBS) into this
technology is also a primary element in keeping this ﬁeld up to date ﬁercely. It is shown in this article that the
suggested Thermo-Electric Generator (TEG) model can be compared to other current RBS technologies using
the comparative research method described above. Aside from that, a representation of the model is provided
together with the results of the temperature and current density study performed using the TEG. In
accordance with the principles of RBS, this design will be one of the most important sources of extending the
driving range of HEVs while simultaneously reducing the net cost of recharging for the end-user.

PAPER ID: 207
Adaptation of Blockchain Technology in the Mobile Banking System in the Context of Bangladesh
Md. Mainul Islam Roni (Dhaka University of Engineering & Technology)*; Mohammod Abul Kashem (Dhaka
University of Engineering & Technology); Sonia Akter (Dhaka University of Engineering & Technology);
Fahmida Akter (Bangladesh University of Professionals); Muhammad Riaz Hasib Hossain (IUBAT);
Mohammad Asaduzzaman Chowdhury (Dhaka University of Engineering and Technology (DUET), Gazipur)
Email: mainulislamrony@gmail.com; drkashemll@duet.ac.bd; asonia3308@gmail.com; f_akter@yahoo.com;
riaz_hasib@yahoo.com; asadzmn2014@yahoo.com
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The mobile banking system is now very interested in blockchain technology because of its security
mechanisms, data availability, increased transaction processing speed, and decentralized a database.
Users of mobile ﬁnancial institutions (MFIs) can use a mobile device to deposit money, withdraw cash, and
send and receive money from their accounts. Mobile banking allows users to access account information,
payments, deposits, withdrawals, and transfers, as well as investments, ATM assistance, and content
services. The distributed ledger technology (DLT), often known as a blockchain, is a tamper-proof digital
ledger that can store data and distribute it among connected nodes. Many scholars have contributed to the
blockchain technology and consensus mechanism in their earlier studies. The process of integrating
consortium blockchain technology and the Proof of Authority (POA) consensus protocol into Bangladesh's
mobile banking system is the subject of this research. A model of blockchain architecture with its
classiﬁcation and consensus protocol is also discussed. Moreover, the 51% security level of POA consensus
protocol is justiﬁed. This initiative will have a huge impact on the ﬁnancial industry, as well as improve the
security of mobile banking.

PAPER ID: 208
Predicting Interest of Beginner Level Engineering Students for Better Career Using Classiﬁcation Method
Dr. Mohammad Aman Ullah (International Islamic University Chittagong)*; Mohammad Manjur Alam
(International Islamic University Chittagong); Saira Akter Sheuli (International Islamic University
Chittagong); Jisrat Alam Mumu (International Islamic University Chittagong)
Email: ullah047@yahoo.com; manjuralam44@yahoo.com; sheulisheuli66@gmail.com;
Jisratalam@gmail.com
At the beginning of the university, students often face confusion in career choices. Most of the students
cannot understand what ﬁeld they are interested. There are many existing systems where some researchers
have worked with fresh graduates and some with select 10th or 12th grade students to help them get an idea
about one career option. However, those research works failed to help them choose a domain of interest from
many opportunities in their ﬁeld. Therefore, this research aims to propose a system for predicting interest of
beginner-level engineering students for better career planning at an early age. This analysis gives a chance
of ﬁnding students interest in four speciﬁc demanding ﬁelds (Web development ﬁeld, Graphics design ﬁeld,
Android development ﬁeld, and Data Science Field). This research starts with collecting primary sources of
data using structured questionnaires. The data are preprocessed for creating a well-formed dataset. Then
the research is done in two parts: Statistical analysis (Chi-Square Test and Binary Logistic Regression
Analysis) and Machine Learning Analysis (Decision tree, SVM, and Multinomial Logistic Regression). In
machine learning analysis, appropriate features are selected ﬁrst, then build the models. The results from
both parts are then evaluated using a confusion matrix and choose the best prediction. The research shows
noteworthy results with respect to existing works.

PAPER ID: 209
Factors responsible for ﬂuctuations in road accidents A statistical investigation of road accidents in
Bangladesh
Shakera Khandaker Sahee (MBSTU)*; Sharna Das (MBSTU); Dr. Sajjad Waheed ( Mawlana Bhashani Science
and Technology University); Shakera Khandaker Sahee (MBSTU)
Email: it19617@mbstu.ac.bd; it19616@mbstu.ac.bd; sajad302@yahoo.com; shakera.sahee@gmail.com;
it19617@mbstu.ac.bd
Road accidents have become an unwanted phenomenon in our daily lives. This paper aims to give a clear
concept of the huge number of road accidents in the districts of Bangladesh. It also provides a detailed
summary of the total accidents ﬁnding how different features are contributing to the increment of accidents
and pointing out the accident-prone regions so that the losses can be minimized in accidents with limited
resources. This paper presents various charts and graphs that show variation in the number of accidents based
on different factors, victims and injured to dead ratio, locations of accidents in terms of number. The paper
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analyses data on road accidents in Bangladesh. The experimental results show that the number of accidents is
related to date, time, locations, and vehicle types. The results also reveal that 66.4 per cent are injured, and
33.6 per cent are dead. It is a notable turning point over the past decades for this country. The result of this
analysis exhibits different features that are important to reduce road accidents and to manage the
transportation system of Bangladesh including pedestrians to impact public health and the economy of the
country.

PAPER ID: 210
Machine Learning-based Physical Exercise Identiﬁcation with Heuristic Optimized Features Prioritization
Proloy Kumar Mondal (Khulna University, Khulna-9208, Bangladesh); Md Abdul Awal (ECE Discipline,
Khulna University, Khulna, Bangladesh.); Abdullah-Al Nahid (Khulna University, Khulna-9208, Bangladesh)*
Human Activity Recognition (HAR) is a sensor-based observation of human action. HAR is used to monitor the
health Issues associated with human activities. HAR is used to monitor human health, observation of the
elderly people, and ﬁt-ness tracking activity. HAR is an advanced application of Machine Learning (ML), and
Artiﬁcial Intelligence used to detect various human-related activities. In this study, we have a few physical
exercises, using Random Forest (RF) classiﬁer. In that case we have obtained an accuracy of 99%. We have
also used a few feature selection algorithms such as Equilibrium algorithm (EQ), Marine Predators algorithm
(MPA), Tree Growth Algorithm (TGA), Artiﬁcial Butterﬂy Algorithm (ABO), and Bat Algorithm (BA) reduce
computational complexity and time. These algorithms were tested using a KU-HAR dataset, which provided
97%, 98%, 99.8% 97 % and 97% accuracy in classiﬁcation for the dataset used for testing. This study aims to
understand the extent to which supervised machine learning algorithms can achieve well and how it affects
the accuracy of sensor recognition. This approach will help researchers conduct more research in the future
on the Recognition of human Exercise activities.

PAPER ID: 212
Modelling Lips-State Detection Using CNN for Non-Verbal Communications
Abtahi Ishmam (Military Institute of Science and Technology); Mahmudul Hasan (Military Institute of science
and technology); Md Saif Hassan Onim (Military Institute of Science and Technology)*; Koushik Roy
(Military Institute of Science and Technology); Md. Akiful Hoque Akif (Military Institute of Science and
Technology); Hussain Nyeem (Military Institute of Science and Technology)
Vision-based deep learning models can be promising for speech-and-hearing-impaired and secret
communications. While such non-verbal communications are primarily investigated with hand-gestures and
facial expressions, no research endeavour is tracked so far for the lips state (i.e. open/close)-based
interpretation/translation system. In support of this development, this paper reports two new Convolutional
Neural Network (CNN) models for lips state detection. Building upon two prominent lips landmark detectors,
DLIB and MediaPipe, we simplify lips-state model with a set of six key landmarks, and use their distances for
the lips state classiﬁcation. Thereby, both the models are developed to count the opening and closing of lips
and thus, they can classify a symbol with the total count. Varying frame-rates, lips-movements and
face-angles are investigated to determine the effectiveness of the models. Our early experimental results
demonstrate that the model with DLIB is relatively slower in terms of an average of 6 frames per second (FPS)
and higher average detection accuracy of 95.25%. In contrast, the model with MediaPipe offers faster
landmark detection capability with an average FPS of 20 and detection accuracy of 94.4%. Both models thus
could effectively interpret the lips state for non-verbal semantics into a natural language.
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PAPER ID: 218
Obesity & Mental Health during the COVID-19 Pandemic: Prediction and an Exploration of their
Relationship
Shahriar Rahman Khan (Military Institute of Science and Technology)*; Noor Naﬁz Islam (Military Institute of
Science and Technology); S M Tamzid Islam (Government); Syed Rohit Zaman (Military Institute of Science
and Technology); Md. Rezwan -A- Rownok (Military Institute of Science and Technology); Muhammad
Nazrul Islam (Military Institute of Science and Technology (MIST)
Email: shahriarkhan.ndc@gmail.com; naﬁz7731@gmail.com; shagor57@gmail.com; nazrul@cse.mist.ac.bd;
rohitzaman00@gmail.com; rownokrezwan@gmail.com
Obesity has become a global epidemic that has rapidly increased with the advancement of technology. This
has become one of the most important reasons which reduced life expectancy within the “modern” world.
Overweight and obesity tendency continues to increase both in developed and in developing countries. From
pediatric to geriatric individuals, it is common in every age group. In different studies around the world, it has
been found that overweight and obesity are growing epidemic health concerns. Studies show obesity results
in impaired health and premature death. Moreover, during the COVID-19 pandemic, a sedentary lifestyle is
leading a lot of individuals to obesity. The COVID-19 pandemic also has an alarming consequence on the
mental health of individuals of the affected countries. In this study, we have evaluated 14 different predictive
classiﬁcation models to ﬁnd the best precision rates to detect the obesity levels and the possibility of being
overweight based on the data collected during the COVID-19 pandemic. In the present study, apart from
ﬁnding the best obesity detection model, we also explored the association between obesity and mental
health disorders (anxiety and depression) among Bangladeshi people by analyzing their obesity level with
their mental health condition, during the ongoing COVID-19 pandemic.

PAPER ID: 229
Fourth Industrial Revolution: Shaping the New Bangladesh
Dave D Dowland (Brac University)*
Email: dave.dowland@bracu.ac.bd
A broader framework for preparing a national strategy of Bangladesh to participate in global fourth
Industrial Revolution (4IR) has been presented. Speciﬁc challenges and unique opportunities for Bangladesh
considering the global nature of 4IR are introduced. A conceptual functional model, a set of action items and
a sustainable ﬁnancial model including a tentative roadmap have been proposed.

PAPER ID: 238
DIIGMCS - Design and Implementation of IoT based Greenhouse Monitoring and Controlling System
Avizit Chowdhury Bappa (Chittagong Independent University); Moon Chowdhury (Chittagong Independent
University); Golap Kanti Dey (Chittagong Independent University); M R Karim (Chittagong Independent
University)*
Email: avichychy@gmail.com; moonchy00@gmail.com; golap@ciu.edu.bd; mrkc.chy@gmail.com
mrkc.chy@gmail.com
This paper reports a system called "DIIGMCS - Design and Implementation of IoT based Greenhouse
Monitoring and Controlling System" designed and implemented for monitoring and controlling the
environmental parameters to provide a required environment inside a greenhouse for small plants. The
heater, cooling fan, and pump motor are used to adjust the environment inside the greenhouse. IoT is
implemented to monitor and control temperature, humidity, and soil moisture remotely by the website. The
project consists of two parts that are hardware and software. For the hardware part, a system is modeled
with several sensors that can measure the value of the moisture from the moisture sensor. The DHT11 sensor
contains two sensors, one is temperature and the other is humidity sensor. The DHT11 sensor gives us both
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temperature values and humidity values. These values which we get from the sensors, all are values. The
proposed system is controlled by an Arduino, which is in turn interfaced with an LCD display as well as a
Wi-Fi connection in order to transmit data. The system shows data of sensors over IoT in real-time. This
system has two different modes such as automatic and server mode to control the environmental parameters
inside the greenhouse automatically by sensors threshold value or manually by using an IoT-based server.
Thus, the IoT-based greenhouse monitoring system effectively uses the internet to monitor sensor status and
save plants live on time.

PAPER ID: 243
Remote Measurement of Nitrogen and Leaf Chlorophyll concentration Using UAV-based
Multispectral imagery from Rice Crop Field in Sri Lanka
Piyumi P Dharmaratne (Wayamba University of Sri Lanka)*; A.S.A Salgadoe (Wayamba University of Sri
Lanka); W.M.U.K. Rathnayake (Rice Research and Development Institute); A.D.A.J.K. Weerasinghe (Retail
Information Technologies Pvt Ltd.); D. N. Sirisena (Rice Research and Development Institute); W. M. N.
Wanninayaka (Rice Research and Development Institute)
Email: dharmaratnep@gmail.com; surantha@wyb.ac.lk; upulr@yahoo.co.uk; dinaratnesirisena@gmail.com;
nilanka7599@gmail.com;aruna@retailit.lk
Rice is the staple food in Sri Lanka and the widely cultivated crop among farmers Proper assessment of crop
nitrogen and rice crop condition in on-going cultivation helps farmers to effectively manage the crop inputs
and obtain high yields. Conventional methods of assessing rice crop condition i.e. crop greenness by human
eyes and leaf color chart method are subjective and have limitations in converting in to quantitative
decisions. Thus, assessing the nitrogen level, leaf greenness and leaf chlorophyll concentration has become
challenging with traditional methods in Sri Lankan rice industry. This study evaluates the performance of
applying remote sensing technique using Unmanned Aerial Vehicle (UAV) for non-destructive, measurement
of crop nitrogen level, leaf greenness and chlorophyll concentration. Multispectral UAV images were acquired
using Multispectral drone from a controlled rice ﬁeld (BG 300, at Booting stage) in the rice research station
with four blocks of treated nitrogen application levels. On ground measurements were taken from quadrant
size (1m × 1m) sample areas in each block. From the UAV derived RGB orthomossaic, and reﬂectance maps,
Normalized Vegetative Index (NDVI) was calculated. Finally, the averaged NDVI values extracted from the
quadrant areas of the rice crops were compared against the ground measured values using Pearson
correlation ﬁt analysis. The results proved that NDVI strongly correlated with leaf Chlorophyll, leaf
Greenness, and nitrogen level with R2 = 97%, 96.8%, and 96.4% respectively. Findings strongly suggest the
possibility of remotely measuring of nitrogen and chlorophyll level of the rice crop ﬁeld.

PAPER ID: 244
LANDCHAIN: A Blockchain-Based Lightweight Land Administration System for Bangladesh
Fardin Ahmed Niloy (American International University-Bangladesh); Md. Nozib Ud Dowla (American
International University-Bangladesh); Md. Samiul Alam (American International University-Bangladesh);
Jobair Hossain (American International University-Bangladesh); Fahim Muntasir ( American International
University-Bangladesh); Shahadat Hossain (City University)*; Md. Manzurul Hasan (American International
University-Bangladesh)
Email: niloyfardinahmed@gmail.com; nozibuddowla@gmail.com; faahim1278@gmail.com; manzurul@aiub.edu;
samiulalam963@gmail.com; hossain_shahadat92@outlook.com; jobairh999@gmail.com;
In a developing country like Bangladesh, the land is seen as a valuable asset. Therefore, investing in land
assets appears to be the best way to put people's money to utilize. However, purchasing land is
time-consuming due to the need for a sequence of communications among buyers, sellers and many
government agencies to obtain the required documentations for approval. In addition, most land
administration operations in Bangladesh are paper-based, making them more difficult to manage and
secure. This paper presents LANDCHAIN, a blockchain-based land administration system that automates the
land administration process while maintaining security and transparency. Instead of a typical database, the
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system is built on the blockchain, ensuring that data is tamper-proof. Our proposed approach is lightweight,
making it simple to deploy and to scale automatically. This proposed model is tested on the Ethereum Virtual
Machine (EVM) and is shown to be more reliable, secure, efficient, and easier to scale than that of a typical
database management system. Thus, the LANDCHAIN solves the existing issues of land administration while
also assisting the government in optimizing the processes.

PAPER ID: 247
Pandemic Effect on Education System among University Students
Farzana Yesmin (Daffodil International University); Md. Mosﬁkur Rahman (Daffodil International
University)*; Mohd. Saifuzzaman (Bangladesh Japan Information Technology (BJIT) Limited,
Bangladesh.); Ms. Nazmun Nessa Moon (Daffodil International University)
Email: yesminfarzana.cse@gmail.com; mdmosﬁkurrahman.cse@gmail.com; moon@daffodilvarsity.edu.bd;
mohdsaifuzzaman.cse@gmail.com; mdmosﬁkurrahman.cse@gmail.com
Online exam systems are pieces of software used in online education to evaluate students' performance.
However, both the security of the system they respond to and a broad understanding of the risks they may
face must be ad-dressed. In this article, we will look into the most recent issue, which is online exams and their
security systems. Because most students depended on Google, their friends, and other resources for help, we
focused on software-based security and online support for cheating such as IP address tracing, block local
ﬁle accessing etc. We did this project step by step like collecting data, data pre-processing, data cleaning,
training data and trying to make a prediction of how the student cheated the most. Then we can start our
future work as we want to increase the security of online exams. According to the ﬁndings of a few study
papers we read, individuals those use e-testing, do so for all main kinds of assessment, including quizzes,
midterms, and ﬁnal exams. The most common format for these tests is multiple-choice, which is certainly the
easiest to cheat on, but the faculty admits they are not routinely employing anti-cheating tactics. So, this
research paper will help the new world in the ﬁeld of online exam systems.

PAPER ID: 251
Deep Learning-based Skin Disease Detection Using Convolutional Neural Networks (CNN)
Sazzadul Islam Prottasha (Bangladesh University of Professionals)*; Sanjan Mahjabin Farin (Bangladesh
University of Professionals); Md. Bulbul Ahmed (Bangladesh Army University of Engineering and
Technology); Md. Zihadur Rahman (Bangladesh Army University of Engineering and Technology); A.B.M.
Kabir Hossain (Bangladesh Army University of Engineering and Technology); Mohammed Shamim Kaiser
(Jahangirnagar University)
Skin disease is a common health condition of the human body that greatly affects people’s life. Early and
accurate disease diagnosis can help the patients in applying timely treatment thus resulting in quick
recovery. Recent developments in deep learning based convolutional neural networks (CNN) have
signiﬁcantly improved the disease classiﬁcation accuracy. Motivated from that, this study aimed to
diagnose two types of skin diseases—Eczema and Psoriasis using deep CNN architectures. 5 different
state-of-the art CNN architectures have been used and their performance has been analyzed using 10 fold
cross validation. A maximum validation accuracy of 97.1% has been achieved by Inception ResNet v2
architecture with Adam optimizer. The performance matrices result imply that, the model performs
signiﬁcantly well to diagnose skin diseases. Additionally, the study demonstrates two approaches for the
practical application of the implemented model. (i) Smartphone oriented approach: It integrates the CNN
models with the mobile application, (ii) Web server oriented approach: It integrates the CNN model with a
web server for real-time skin disease classiﬁcation.
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PAPER ID: 254
A Method and Design for Developing an IoT-based Automated Sanitization System Powered by
Sustainable Earth-Battery
Md. Sayeduzzaman (American International University-Bangladesh)*; Md. Samiul Islam Borno (American
International University-Bangladesh); Khadija Yeasmin Fariya (American International
University-Bangladesh); Md Tamim Ahmed Khan (American International University Bangladesh)
Email: sayedz.shuvo@gmail.com; samiul.borno@gmail.com; fariya.khadijayeasmin@gmail.com;
tamimahmedkhanraﬁ@gmail.com; sayedz.shuvo@gmail.com
Life in the modern world and technology are inextricably linked. The present era is known as the "Age of
Science" because of scientiﬁc advancements. The Internet of Things (IoT) is a network of interconnected
computing devices, mechanical and digital machinery, and items that may transport data without requiring
human-to-human or human-to-computer contact. An IoT-based automated sanitization system could be
designed to stop the spread of COVID-19, the current global pandemic. In this modern era, combining IoT
with alternative power sources to produce something positive for people would accelerate society forward
dramatically. Combining an IoT-based Sanitization system with an Earth-Battery, the entire prototype can
be powered continuously without relying on an external power source. Earth-Battery is a renewable energy
source where the soil cells generate electricity in the presence of water. As a result, it's also known as a
water-activated battery. In an Automated Sanitization System prototype, a pre-programmed NodeMCU can
control a disinfector machine and an automated door with various sensors. The fully automated process can
be accessed from anywhere globally using a smart device and the internet. This research aims to develop an
automated sanitization system that might be applied to safeguard human health by cleaning the interior
surface of the atmosphere by getting power from the Sustainable Earth-Battery. A creative solution and
incredible potential are designed in this paper to address the energy crisis in society and, with the low
installation cost, ensure safety against COVID-19.

PAPER ID: 256
Investigation of Electronic Structure and Optical Properties Hafnium (IV) oxide and its 12% Si, Ge and
Sn with Material Data Analysis by computational methods
Unesco Chakma (European University of Bangladesh (EUB); Ajoy Kumer (EUB)*; Tomal Hossain (European
University of Bangladesh (EUB); Md. Sayed Hossain (Bangladesh Atomic Energy Commission); Md. Monsur
Alam (European University of Bangladesh (EUB); Nusrat Jahan Khandakar (European University of
Bangladesh (EUB); Md. Shariful Islam (European University of Bangladesh (EUB); Rubel Shaikh (European
University of Bangladesh (EUB); Md. Hazrat Ali (EUB)
Email: unescochakma@gmail.com; kumarajoy.cu@gmail.com; tomalhossain2016@gmail.com;
sayedrj34@gmail.com; munna@eub.edu.bd; njparna@gmail.com; eubsharif@gmail.com;
dr.hazrat_ali@eub.edu.bd; skrubeljob@gmail.com
This research work conveys the computationally investigation of Hafnium(IV) oxide and its doped crystal by Si, Ge
and Sn replacing on the oxygen atom in HfO2, as Hafnium(IV)oxide has been used in power-electronics devices of
MOSFETs and electronics as RRAM due to wide band gap which makes a vast problems creating high resistances.
Regarding this case, the Hafnium (IV) oxide has selected and inputs how the band gap has reduced after doping the
large surface area atoms, such as Si, Ge and Sn. This ﬁrst principle method in view of density functional theory (DFT)
focuses the structural geometry, electronic structure and optical properties employing conventional calculations
pertaining to HfO2 executing the computational tools of the CASTAP code from material studio 8.0. The band gap
was recorded by 4.340 eV, 2.033 eV, 1.686 eV and 3.210 eV for HfO2, Hf0.88Si0.12O2 Hf0.88Ge0.12O2 and
Hf0.88Sn0.12O2 crystals through the Generalized Gradient Approximation (GGA) with Perdew Burke Ernzerhof (PBE),
and the DFT and PDOS were simulated for evaluating the nature of 6s2, 5p6, 4f14, 5d2 orbital for a Hf atom, 3s2,
2p6 orbital for Si atom, and 4s2,3p6, 3d10 orbital for Ge atom, 4d10, 5s2, 5p2 for Sn atom and 2s and 2p orbital for
O atom of Hf0.88Ge0.12O2 and Hf0.88Sn0.12O2 crystals. The optical properties, for instance, absorption, reﬂection,
refractive index, conductivity, dielectric function, and loss function, were calculated.
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PAPER ID: 261
Denial of Service (DoS) Threat Detection Using Supervised Machine Learning Algorithms on
CICIDS2018 Dataset
Abu Jafar Mohammad Saleh (Bangladesh University of Professionals)*; Md Nasim Adnan (Jashore
University of Science and Technology (JUST)
Email: saleh@bup.edu.bd; nasim.adnan@just.edu.bd
Identiﬁcation and protection against ever-growing cyber threats is a constantly evolving challenge for traditional
Intrusion Detection Systems. Thus, extensive research on implementation of Data Mining, Machine and Deep
Learning methods in conjunction with traditional intrusion detection systems have been carried out to achieve better
accuracy, faster execution time and better utilization of resources. This paper examines the application of a few
widely used Data Mining and Machine Learning algorithms into intelligent detection of Denial-of-Service attacks. For
this purpose, this study utilized one of the most recent intrusion detection datasets - CICIDS2018 datasets. The
experimental outcome using Naïve Bayes, Random Forest and J48 classiﬁers for detecting Denial of Service attacks
exhibits promising results with respect to accuracy, precision, recall or sensitivity as well as F-measure on this speciﬁc
dataset.

PAPER ID: 263
Design a Virtual Machine Placement Algorithm to Enhance Energy Efficiency in a Cloud Environment
Dr Md Mostaﬁjur Rahman (Green University of Bangladesh)*; Litan Islam (CSE, DUET); Dr. Md. Nasim Akhtar
(Dhaka University of Engineering and Technology,Gazipur); Md Shakil Shakil (CSE, Dhaka University of
Engineering and Technology, Gazipur); Rathindranath Baromon (Dhaka University of Engineering and
Technology, Gazipur); Badlishah R Ahmad (Universiti Malaysia Perlis)
Email: mostaﬁjur.cse@gmail.com; litandpi2@gmail.com; drnasim@duet.ac.bd; eshakil.cse15@gmail.com;
ratonjoy91@gmail.com; badli@unimap.edu.my; mostaﬁjur.cse@gmail.com
One of the most popular technologies of the present generation is Cloud Computing. Cloud data centers operating
costs are very high because they consume a large amount of electrical energy. Many kinds of research have been
worked on Virtual Machine (VM) consolidations to optimize energy consumption in cloud environments. Energy
efficiency is one of the major issues of a big data center, because the data center consumes a lot of energy to run
and to serve its clients. VM consolidation techniques are the best utilization of cloud data center resources and
improvements to energy efficiency in the cloud environment. The time complexity VM placement of the existing
algorithm is O(n*m), where n denotes the number of active physical hosts and m denotes the number of the selected
VMs. Now, the time complexity VM placement of the proposed algorithm is O(n), where n denotes the number of
active physical hosts. Our proposed system is saving on aver-age 12% energy from the existing systems. This energy
efficiency is extremely useful in cloud data centers.

PAPER ID: 270
Implementation of a Digital Healthcare Service Model for Ensuring Preventive and Primary
Healthcare in Rural Bangladesh
Khondaker Abdullah-Al-Mamun (United International University)*; Moinul Chowdhury (CMED Health
Limited); Rubaiyat Alim Hridhee (CMED Health Limited); Tanvir Islam (CMED Health Ltd); Mazharul Islam
Leon (CMED Health Limited); Mithila Faruque (Department of NCD, Bangladesh University of Health
Sciences, Dhaka , Bangladesh); Mohammad Badruddozza Mia (School of Business and Economics, United
International University, Dhaka Bangladesh); Farhana Sarker (University of Liberal Arts, Bangladesh)
Email: mamun@cse.uiu.ac.bd; moin@cmedhealth.com; rubaiyat@cmedhealth.com; tanvir.islam@cmedhealth.com;
mzleon.cse@gmail.com; mithilafaruque@gmail.com; badruddozza@bus.uiu.ac.bd; farhana.sarker@ulab.edu.bd;
mamun@cse.uiu.ac.bd
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Primary Health Care (PHC) is a core component of the universal healthcare system and is considered as the ﬁrst line
of defense against health problems. Establishment of a comprehensive PHC service ensures better management of
healthcare needs of the population. However, the current primary healthcare system in Bangladesh is far behind
international standards in terms of both accessibility and quality. People in the rural areas often don’t receive quality
primary care and end up with avoidable health complications. This causes a major burden on the healthcare system,
increases out-of-pocket expenditure and untimely deaths. To address this, “CMED Health” has developed a cloud
based digital healthcare platform which creates digital health accounts for personal health records and uses IoT
enabled smart medical devices and AI to collect health data from individuals & households and assess health risks for
referral. CMED Health addresses the needs of rural people by introducing digital healthcare services utilizing the
platform & community health workers to complement the existing healthcare system. Accordingly, CMED Health has
partnered with Palli Karma-Sahayak Foundation (PKSF) to pilot this model where trained health workers went
door-to-door, provided preventive and primary healthcare service and collected other socio-demographic data. The
pilot was conducted in one union where 31,868 people received monthly doorstep digital healthcare service for six
months. The outcome of the pilot demonstrates the beneﬁts of the data-driven digital plat-form to increase the
effectiveness of primary healthcare service delivery by establishing health records, structured referral systems, risk
assessment for early intervention and enhancing equity in rural areas. Moreover, the scale up of this model will help
to realize Digital Bangladesh by creating digital health inclusion and achieving universal health coverage of SDG.

PAPER ID: 272
Development of an IoT-Enabled Digital Noticeboard
Sihabul Islam (Bangladesh University of Engineering and Technology)*; Professor Dr. Md. Liakot Ali (Bangladesh
University of Engineering and Technology); Muhammad Sheikh Sadi (Bangladesh University of Engineering and
Technology)
Email: 1018311004@iict.buet.ac.bd; liakot@iict.buet.ac.bd; mdsadi@ieee.org; 1018311004@iict.buet.ac.bd
A noticeboard is an essential part of any educational institution because it is a common medium of communicating
with every entity of that institution. In educational institutes, permission and signatures are generally taken from the
academicians and institution authorities on the notice paper. However, this process creates different complexities in
most cases. In this paper, we have developed a digital noticeboard for the academicians of educational institutions
that can reduce a huge load of paper and pencils while displaying the notices on the digital board in a comfortable
way. Moreover, a web application has been developed through which users can send data through the Internet of
Things (IoT). In addition to these, this system provides an easy, fast, and reliable way of showing the notices
attractively on an LCD monitor for an educational institution where faculty members, students, and university
administration would be able to communicate conveniently.

PAPER ID: 284
IoT based decision making of irrigation and fertilizer management for marginal farmers in
Bangladesh
Wahid Anwar (United International University); Tanvir`Quader (United International University); Mudassir
Zakaria (United International University); Md. Motaharul Islam (United International University)*
Email: anwar.wahid1686@gmail.com; tquader211094@mscse.uiu.ac.bd; mzakaria211096@mscse.uiu.ac.bd;
motaharul@cse.uiu.ac.bd
"In current advancement of IoT and information technology, there are many solutions related to Agriculture and soil
condition monitoring. It is very important that these solutions need to be tailored as per area and climate, the farmers
are working in. The government of Bangladesh also has initiated many projects with speciﬁc goals and objectives to
make agriculture more advanced in order to achieve the sustainable development of the country. But, there are
limitations in getting efficient outcomes from these projects, as many services are not interconnected yet. This paper
demonstrates a model for monitoring soil condition of farming land, where a farmer can easily know the need for
irrigation or fertilizer usage in his ﬁeld. This model focuses on the affordability of the device to the farmers and it also
minimizes the utilization of devices."
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PAPER ID: 286
User Similarity Computation Strategy for Collaborative Filtering Using Word Sense Disambiguation Technique
Md Samsuddoha (University of Barishal)*; Dipto Biswas (University of Barishal); Md Erfan (University of Barishal)
"Collaborative ﬁltering is a sophisticated recommendation system strategy that efficiently manipulates
recommendations corresponding to preferences of users. Computation of user similarities is one of the features of the
collaborative ﬁltering strategy. This paper has presented a user similarity computation strategy for collaborative
ﬁltering using word sense disambiguation technique. The staple contributions of this research are utilizing associative
database model for representing searched words of users uniquely, and word sense disambiguation technique for
removing ambiguities for understanding the exact preferences of users. In addition to, a self-tuning constant and a
computation model have been also developed to compute similarities of users. The proposed approach has overcome
all the prominent challenges against the recommendation system and performed very promisingly on two distinct
datasets with about 93.40% and 96.10% accuracy. Moreover, the performance results and comparison demonstrate
that the proposed user similarity computation model for collaborative ﬁltering is comparatively optimal than other
existing collaborative ﬁltering approaches."

PAPER ID: 288
Activity Classiﬁcation from First Person OfficeVideos with Visual Privacy Protection
Partho Ghosh (Bangladesh University of Engineering and technology); Md. Abrar Istiak (Buet); Nayeed
Rashid (Bangladesh University of Engineering and Technology); Ahsan Habib Akash (BUET); Ridwan Abrar
(BUET); Asif S Sushmit (BUET); Ankan Dastider (BUET); Tauﬁq Hasan (BUET)*
With the advent of wearable body cameras, human activity classiﬁcation from First-Person Videos (FPV) has become
a topic of increasing importance for various applications, including life-logging, law enforcement, sports, workplace,
and healthcare. One of the challenging aspects of FPV is its exposure to potentially sensitive objects within the user’s
ﬁeld of view. In this work, we developed a visual privacy-aware activity classiﬁcation system focusing on office
videos. We utilized Mask-RCNN with an Inception-ResNet hybrid as a feature extractor for detecting and later
blurring out sensitive objects (e.g., digital screens, human face, and paper) from the videos. We incorporate an
ensemble of Recurrent Neural Networks (RNNs) with ResNet, ResNext, and DenseNetbased feature extractors for
activity classiﬁcation. The proposed system was trained and evaluated on the FPV office video dataset which is a
subset of the BON [1] dataset and includes 18-classes made available through the IEEE Video and Image Processing
(VIP) Cup 2019 competition. On the original unprotected FPVs, the proposed activity classiﬁer ensemble reached an
accuracy of 85.078% with precision, recall, and F1scores of 0.88, 0.85 & 0.86, respectively. The performances were
slightly degraded on privacy-protected videos, with accuracy, precision, recall, and F1 scores at 73.68%, 0.79, 0.75,
and 0.74, respectively. The presented system won the 3rd prize in the IEEE VIP Cup 2019 competition.

PAPER ID: 291
Automated Detection of Diabetic Foot Ulcer using Convolutional Neural Network
Pranta Protik (Khulna University)*; G M Atiqur Rahaman (Khulna University); Sajib Saha (Commonwealth
Scientiﬁc and Industrial Research Organization)
Diabetic foot ulcers (DFU) are one of the major health complications for people with diabetes. It may cause limb
amputation or lead to life-threatening situations if not detected and treated properly at an early stage. A diabetic
patient has a 15-25 per cent chance of developing DFU at a later stage in his or her life if proper foot care is not taken.
Because of these high-risk factors, patients with diabetes need to have regular checkups and medications which
cause a huge ﬁnancial burden on both the patients and their families. Hence, the necessity of a cost-effective, remote,
and ﬁtting DFU diagnosis technique is imminent. This paper presents a convolutional neural network (CNN) based
approach for the automated detection of diabetic foot ulcers from the pictures of a patient’s feet. ResNet50 is used as
the backbone of the Faster R-CNN which performed better than the original Fast-er R-CNN that uses VGG16. A total
of 2000 images from the Diabetic Foot Ulcer Grand Challenge 2020 (DFUC2020) dataset have been used for the
experiment. The proposed method obtained precision, recall, F1-score and mean average precision of 77.3\%, 89.0\%,
82.7\%, and 71.3\% respectively in DFU detection which is better than results obtained by the original Faster R-CNN.
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PAPER ID: 292
Neurophysiological Feature Based Stress Classiﬁcation using Unsupervised Machine Learning Technique
Md. Rokonuzzaman Reza (Military Institute Of Science And Technology)*; Moumita Bhowmik (Military
Institute of Science and Technology ); Naim Ibna Khadem Al Bhuyain (Military Institute of Science and
Technology); Naﬁz Imtiaz Khan (Military Institute of Science and Technology (MIST); Muhammad Nazrul
Islam (Military Institute of Science and Technology (MIST)
Mental stress is the primary concern of increasing mental health problems and other medical problems like strokes,
heart attacks, and ulcers. Thus, identifying and classifying stress at an early age is the prime requirement to avoid
such diseases. Although a number of studies focused to predict and classify stress based on neurophysiological
(brain wave and heart rate) data and used the supervised machine learning technique, but a little attention has been
paid to explore the performances of unsupervised learning techniques in stress prediction. In this article, an
unsupervised machine learning approach is proposed to classify mental stress into three categories: acute (low
stress), episodic acute (moderate stress), and severe (high stress). The K-means clustering algorithm was used in the
proposed methodology to create three different clusters, which depicts the aforementioned stress levels. The
goodness of the clustering technique was evaluated by Silhouette Coefficient, and a standard ﬁtness score of 0.76
was achieved.

PAPER ID: 296
A Comparative Analysis of AWS Cloud Native Application Deployment Model
Razoan Ahmed (Therap (BD) Ltd.); Md. Motaharul Islam (United International University)*
Email: Razoanahmed421@gmail.com; motaharul@cse.uiu.ac.bd; motaharul@cse.uiu.ac.bd
Application deployment in cloud computing has become the most widely used system where we follow some speciﬁc
models. For a long time, we have deployed our application in virtual machines. Nevertheless, nowadays the Docker
container model is gaining popularity due to its important features. Therefore, we need to know which model is better
in terms of request-response, which model is error-prone and gives better throughput. In our paper, we have done a
comparative study between these two native cloud application deployment models. The main parameters of this
study are HTTP response in a ﬁxed time, error percentage, and throughput. We have used Amazon EC2 service for
the Virtual Machine model and Amazon ECS service for the Docker Container model in the implementation part and
Apache JMeter tool in the test part. In our study, we have found that the docker container has performed better in
terms of total and average responses to the HTTP request and throughput.

PAPER ID: 309
A Hybrid Deep Learning Approach to Detect Bangla Social Media Hate Speech
"Tapotosh Ghosh (Northern University Bangladesh)*; Ashraf Alam Khan Chowdhury (Northern University
Bangladesh); Md. Hasan Al Banna (Bangladesh University of Professionals); Md. Jaber Al Nahian
(Bangladesh University of Professionals); Mohammed Shamim Kaiser (Jahangirnagar University); Mufti
Mahmud (Computing and Technology, Nottingham Trent University, Nottingham)"
Email: tapotoshghosh@gmail.com; ashrafchowdhury302@gmail.com; hasan.banna@bup.edu.bd;
jaber.nahian@bup.edu.bd; mskaiser@juniv.edu; mufti.mahmud@ntu.ac.uk; tapotoshghosh@gmail.com
Social media has become an integral part of our day-to-day life. In our activities or posts on social media, the
presence of hate speech written in the native language or English has increased signiﬁcantly. It often leads to the
spread of negativity, depression, or even sometimes considered as cybercrime. In this paper, a hybrid deep learning
approach has been taken to detect Bangla social media hate speech using fastText embedding, Long Short Term
Memory (LSTM), Gated Recurrent Unit (GRU), and Convolutional Neural Network. A publicly available dataset of
30000 samples has been used, and the proposed hybrid model achieved over 90% accuracy with signiﬁcant
sensitivity and speciﬁcity in Bangla hate speech detection. Several related deep learning models and classical
machine learning approaches were evaluated in this same dataset, but none of them performed better than the
proposed model. The hybrid model also showed robustness, which made it more suitable for this task.
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PAPER ID: 310
Prediction of Soil Nutrients using Hyperspectral Satellite Imaging
Sumsuttibriz Riad (United International University); Md.Sojib Ahmed (United International University);
Mahammudul Hassan Himel (United International University); Md Rayhan Ahmed (United International
University); Md.Mynul hasan (United International University); Ahsan Habib Mim (United International
University); Akib Zaman (United International University); Salekul Islam (United International University); Md.
Saddam Hossain Mukta (UIU)*
Agricultural sector plays an important role in the overall development of Bangladesh. Bangladesh is highly dense with
population where production of high-yielding crops are necessary. In Bangladesh, approximately 50 per cent of the
population are primarily employed in agriculture and more than 70 per cent of the land area used for cultivation.
However, due to the traditional agricultural system, the country still lags behind to the best use of its resources. In our
research, we investigate the presence of major soil nutrients from the hyperspectral images from Landsat-8 satellite
of the northern regions of Bangladesh. In these regions, people are mostly dependent on agriculture, but they still use
the ancient agricultural system. They are less likely to understand the soil quality, which consequently impacts on the
production of crops. In this research, we capture 1.5K+ hyperspectral satellite images using GloVis/Earth Explorer
from the northern regions of Bangladesh. Then, we apply the latest computer vision technologies i.e. the ArcMap
software to identify the major spatial properties. Later, we collect the actual soil ingredients of those locations from
agriculture extension offices and government websites. Finally, we build a machine learning based hybrid
classiﬁcation model where different features of satellite imagery are independent features and soil nutrients are
dependent features. We also build a web tool for the agriculturists and government service providers to understand
the soil quality well for better crop yielding.

PAPER ID: 314
Public Sentiment Analysis on COVID-19 Vaccination from Social Media Comments in Bangladesh
Ashfaquer Rahat Siddique (United International University)*
Email: arahat2002@yahoo.com
Corona is a super virus that is storming the world and COVID-19 has already been recognized as one of the deadliest
pandemics. Herd immunity is the only solution to stop such epidemic and a vaccine is the fastest means to reach
there. But we have to remember that, it is the vaccination, not the vaccine that can stop the virus. To control the
disease government has to take proper campaign to educate and make people aware about the necessity of taking
the vaccine eradicating the misinformation about it. There are different opinions and judgments present among the
general people. In our study, we have used social media comments from different posts and news as data to predict
users’ sentiment in the context of Bangladeshi demographics. We have scrapped the comments from social media
platforms and analysed their sentiments. We have used KNN, Gaussian, and Naive Bayes classiﬁers to check which
one gives better result. From the study, we could ﬁnd out that 38.81 per cent people show positive, 27.44 per cent
people show negative and around 33.74 per cent people show neutral sentiment towards the vaccination. The
Bangladeshi government has to take proper steps to remove the fear of vaccine before implementing the mass
vaccination program as the number of people with positive sentiment is not very high.

PAPER ID: 324
Monitoring & Controlling of Smart Irrigation System
MD. ABU SAYEM (Daffodil International University)*; Md. Siddiqur Rahman (Daffodil International
University); Innika Khatun (International University of Business Agriculture and Technology)
Email: abu15-10146@diu.edu.bd; siddique33-3802@diu.edu.bd; 15303091@iubat.edu
This paper aims at achieving automation for the aim of plant observation and irrigation system, victimization
NodeMCU. Sensors square measure used for observation the environmental conditions encompassing the crop,
whose outputs square measure obtained on Associate in Nursing humanoid primarily based mobile application
likewise as uploaded on the cloud. A record of this information will be maintained that may well be used for the long
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run reference i.e. within the next cropping season, thereby, enhancing the look and development of crop production.
This paper shows the prudent utilization of the Internet of Things for typical farming. It shows the utilization of
NodeMCU ESP8266 based totally monitored and controlled wise irrigation systems, that's, in addition, economical
and easy. It’s helpful for farmers to irrigate their land conveniently by application of automatic irrigation system. This
wise irrigation system has a cation concentration detector, water ﬂow detector, temperature detector, and soil status
detector that live severally and support these sensor microcontrollers drive servo motors and pumps. NodeMCU
received the information and transmitted it with the ESP8266 Wi-Fi module wirelessly to the internet the online net
website through the web. This sent data is screened and the board by utilizing IoT. This empowers the far-off
instrument through a safe web association with the client. An online website has been prepared that gives the actual
time values and reference values of assorted factors needed by crops. Users can manage water pumps and
sprinkler's through the online website and keep an eye on ﬁxed reference values that are ready to facilitate the farmer
increase production with quality crops.

PAPER ID: 326
5G MIMO Antenna in Wireless Communication with Higher Efficiency & Return loss
Afrin Binte Anwar (American International University-Bangladesh (AIUB), Dhaka, Bangladesh)*; Rima Islam
(American International University-Bangladesh (AIUB), Dhaka, Bangladesh); Debalina Mollik (American
International University-Bangladesh (AIUB), Dhaka, Bangladesh); Prodip Kumar Saha Purnendu (American
International University-Bangladesh (AIUB), Dhaka, Bangladesh); Raja Rashidul Hasan (American International
University-Bangladesh (AIUB)); Md. Abdur Rahman (American International University-Bangladesh)
Email: afrinanwar144@gmail.com; rima.islam012018@gmail.com; promidebolina@gmail.com; arahman@aiub.edu;
purnendu7927@gmail.com; hemal@aiub.edu
With the advancement of wireless communications technology, 5G wireless mobile communication will be
developed into a new generation. MIMO (multiple inputs multiple-output) technology is predicted to be a
useful element in the 5G communication area to enhance the performance that is yet unexplored in
literature. This paper offers a suggested antenna model for minimizing return loss and a good efficiency
factor for inset fed multiple-input-multiple-output (MIMO) Microstrip patch antenna with a small size of mm
is proposed for 38 GHz (Ka-band) which is in 5G frequency bands. Although many publications addressed
this work but minimization of the system loss and increasing return loss, the gain is not yet found in the
present literature. The proposed antenna consists of two antenna elements that are parallel to each other.
Both antennas are constructed with the main substrate of Rogers RT 5880 and a superstate of polyimide ﬁlm.
The architecture of both patch antenna is 3.561mm*2.449mm* 0.254mm, return loss -66.009846 dB and
-66.008594 dB, VSWR (Voltage Standing Wave Ratio) of 1.0010017 and 1.0010019, and gain 7.512dB for both
antennas. Considering all of the mentioned factors, the developed antenna is supposed to be suitable for or
5G communication technologies in the future

PAPER ID: 327
Approaches for Improving the Performance of Fake News Detection in Bangla: Imbalance Handling
and Model Stacking
Md Muzakker Hossain (American International University-Bangladesh)*; Zahin Awosaf (American
International University-Bangladesh)
Email: 18-37801-2@student.aiub.edu; 18-37064-1@student.aiub.edu
Imbalanced datasets can lead to biasness into the detection of fake news. In this work, we present several
strategies for resolving the imbalance issue for fake news detection in Bangla with a comparative assessment
of proposed methodologies. Additionally, we propose a technique for improving performance even when the
dataset is imbalanced. We applied our proposed approaches to BanFakeNews, a dataset developed for the
purpose of detecting fake news in Bangla comprising of 50K instances but is signiﬁcantly skewed, with 97%
of majority instances. We obtained a 93.1% F1-score using data manipulation techniques such as SMOTE,
and a 79.1% F1-score using without data manipulation approaches such as Stacked Generalization. Without
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implementing these techniques, the F1-score would have been 67.6% for baseline models. We see this work as
an important step towards paving the way of fake news detection in Bangla. By implementing these
strategies the obstacles of imbalanced dataset can be removed and improvement in the performance can be
achieved.

PAPER ID: 334
Designing of a Charging Capacity Model (CCM) for Electric Vehicles and Easy-Bikes
Shafquat Yasar Aurko (Islamic University of Technology (IUT))*; Riyad Salehdin (Islamic University of
Technology); Faiaz Allahma Raﬁ (Islamic University of Technology); K. Habibul Kabir (Islamic University of
Technology (IUT)
Email: shafquatyasar@iut-dhaka.edu; riyadsalehdin@iut-dhaka.edu; faiazallahma@iut-dhaka.edu;
habib@iut-dhaka.edu
On the verge of the 4th industrial revolution, the growth of Electric vehicles (EVs)(e.g. easy bikes) all over the
world, especially in developing countries, leads to grid overloading due to non-coordinated charging of large
number of EVs. Coordinated charging of EVs is expected to mitigate this problem. This paper proposes a
variant model of Coordinated charging i.e. Charging Capacity Model (CCM), which sets a limit on the
number of EVs allowed to be charged at different hours of the day. The proposed CCM uses a modiﬁed
Particle Swarm Optimization (PSO) algorithm. For implementation Internet of Things (IoT) and data analytics
are also used. The proposed model is simulated for the case of Bangladesh, with a speciﬁc type of EV called
the Easy- Bike, which is a popular three-wheeler vehicle in the country. This model achieves peak shaving
and valley ﬁlling for the EV load curve and calculates hourly charging capacities for each charging station
for the average load curve of eleven months. These results enhance the policymakers to mitigate any
overloading problem due to EV integration.

PAPER ID: 336
A Deep Learning Based Approach to Colorize the Historical Documentaries of Bangladesh
Hasan Murad (Buet)*; Alim Al Razi (University of Asia Paciﬁc); Rashik Rahman (University of Asia Paciﬁc)
Colorization is the process of converting a black and white image or video content into a colorful one by
distributing appropriate red, green, and blue (RGB) primary color components in each pixel. The process of
colorization has signiﬁcant values while preserving historical documentaries or investigating cosmological
photography. However, the colorization of historically signiﬁcant documentaries requires real witnesses and
a signiﬁcant amount of human labor is needed to colorize even a single image frame. Recently, deep
learning-based approaches have become one of the most reliable techniques to automate challenging
computer vision tasks. In literature, different deep learning methods have been found to automate the
colorization process. However, we have found that most of the colorization models show poor performance
while colorizing Bangladeshi historical documentaries. In this research work, we have designed a deep
learning-based model using an encoder, a pre-trained feature extractor named InceptionV3, a fusion layer,
and a decoder. We have built a new dataset from Bangladeshi historical documentaries. After training our
colorization model, it shows a signiﬁcant result while colorizing Bangladeshi historical documentaries.
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PAPER ID: 342
Fast Predictive Artiﬁcial Neural Network Model Based on Multi-ﬁdelity Sampling of Computational
Fluid Dynamics Simulation
Monoranjan Debnath Rony (BUET); Mahmudul Islam (BUET); Md. Aminul Islam (BUET); Mohammad Nasim
Hasan (BUET)*
Computational cost associated with Computational Fluid Dynamics (CFD) simulation is a major bottleneck
even with advanced computational facilities. This study introduces a method to overcome this major
challenge by using a multi-ﬁdelity physics-informed neural network (MPINN). The ﬁdelity of our presented
multi-ﬁdelity study is based on the number of mesh domain elements of a CFD model that plays a crucial
role in deﬁning the ability of CFD model to represent real phenomena. CFD simulations with a lower number
of mesh domain elements are computationally cheap but produce results with lower accuracy levels. On the
other hand, a large number of domain elements will result in higher accuracy with high computational cost.
Using MPINN, we can predict an accurate relationship between low-ﬁdelity and high-ﬁdelity results, which
will allow us to extract high accuracy CFD results using computationally cheap low-ﬁdelity simulations. We
have performed a simple stationary benchmark study of laminar mixed convection in a square lid-driven
cavity to determine the optimum amount of high-ﬁdelity training data required for accurate outputs with
signiﬁcant computational savings. The results show that the performance parameter of heat transfer can be
determined with high accuracy while saving up to 51% computational costs using MPINN with only 10%
high-ﬁdelity samples. This study is the ﬁrst implementation of MPINN merging with CFD simulations to
predict thermo-ﬂuid system’s performance. This method will allow us to solve complex industrial and
engineering problems with higher accuracy while being computationally efficient. This approach ultimately
led to faster system/product design, evaluation and quality enhancement with resource optimization
through synergistic integration of multidisciplinary key components of 4th industrial revolution.

PAPER ID: 344
Depression Level Prediction during Covid-19 Pandemic among the People of Bangladesh using
Ensemble Technique: MIRF Stacking and MIRF Voting
Anik Pramanik (Daffodil International University); Md Hasan Imam Bijoy (Daffodil International University)*;
Md. Sadekur Rahman (Daffodil International university)
Machine learning is currently one of the most prominent approaches for the prediction of different diseases,
conditions, and disorders in our human life. In Bangladesh, most people are unaware of their mental health.
When they suffer from serious mental problems and trauma then they start to take treatment. But if they
know about the features which are important to understand, realize and have to ﬁgure out, then the total
number of affected people will decrease. The main goal of this research is to predict the depression level of a
person using machine learning and data analyzing approaches by only ﬁlling up with 30 basic
questionnaires which are related to depression collected through a public survey. We were able to collect
1088 people's responses from the participants for those 30 instances from all over Bangladesh. To achieve
our aim of predicting depression levels, we used a total of ten classiﬁers, eight of which were based classiﬁers,
which we combined with the best three top-scoring classiﬁers to build a novel ensemble approach called
MIRF Stacking and MIRF Voting ensemble classiﬁer. With 96.78% accuracy, the Random Forest (RF) classiﬁer
is the most accurate of the eight base classiﬁers. Then, our proposed ensemble MIRF Stacking and MIRF
Voting classiﬁers achieve the supremacy performance of 96.81% and 97.18% accuracy, respectively. The
proposed method would be used in a framework where mental health counselors ﬁnd the root causes and
minor explanations for depression in people so that they can better understand all aspects of local
psychology and provide them with the best advice and solutions to their problems.
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PAPER ID: 346
Identiﬁcation of Molecular Signatures and Pathways of Nasopharyngeal Carcinoma (NPC) Using
Network-based Approach
Alama Jannat Akhi (Mawlana Bhashani Science and Technology University); Kawsar Ahmed (Dept of ICT,
MBSTU); Bikash Kumar Paul (Mawlana Bhashani Science and Technology University); Md. Ahsan Habib (ICT
Department, Mawlana Bhashani Science and Technology University (MBSTU) )*; Mohammad Rubbyat
Akram (Robi Axiata Ltd.); Sujay Saha (University of Dhaka)
Email: alamajannatsct@gmail.com; k.ahmed.bd@ieee.org; ahsan.habib.tareq@gmail.com; bikash@mbstu.ac.bd;
rubbyat.akram@robi.com.bd; sujaysaha2906@ieee.org
Metabolism, gene regulation, and biological processes of the human body happen in molecular pathways,
and any disruption in the pathways may directly lead to diseases. Molecular signatures can help get a closer
look into cell biology and the mechanisms of human diseases. Therefore, our aim is to discover molecular
signatures and pathways that are active unusually in NPC tissues to outline a few of the essential
pathogenesis involved. Thus, we analyze genome-wide expression proﬁling of NPC tissue to identify
pathways and distinguish them based on their functionality. To ﬁnd the differentially expressed genes
(DEGs) in NPC, we use a microarray gene expression dataset. By applying topological analysis, we construct
a gene-disease association network to describe how molecular pathways of Nasopharynx Cancer are linked
to different diseases. By analyzing the gene-disease associations, we ﬁnd out 335 genes that are common
with NPC and other diseases. We also ﬁnd out that the highest number of those associated genes to be
closely associated with neuronal disorders and cancer diseases. Protein-protein interaction (PPI) networks
which are crucial for understanding cell physiology in both normal and disease states are formed around the
identiﬁed 335 shared genes in GDN of NPC to identify the shared protein groups of various diseases. We
discover 10 major hub genes after analyzing the PPI network along with Transcription factors (TFs) and
microRNAs (miRNAs) which regulate gene expression and control important biological processes. In
summary, this study identiﬁes DEGs, biomarkers (i.e., hub proteins, TFs, miRNAs), molecular pathways, and
comorbidities of NPC with other diseases. This study can also assist further studies to identify new NPC
biomarkers and Potential drug targets. Determination of the right targets can help to create medicines that
will treat various diseases.

PAPER ID: 348
Beam-Splitter Based on Dual-Core Photonic Crystal Fiber for Polarized Light sing Gold Metal Nanowires
Asif Sazzad (Islamic University of Technology (IUT))*; Nazifa Nawer (Islamic University of Technology);
Maisha Mahbub Rimi (Islamic University of Technology); K. Habibul Kabir (Islamic University of Technology
(IUT); Khandaker Faysal Haque (Northeastern University)
Email: asifsazzad@iut-dhaka.edu; nazifanawer@iut-dhaka.edu; maishamahbub@iut-dhaka.edu;
habib@iut-dhaka.edu; haque.k@northeastern.edu
Marine life and environmental monitoring of deep sea have become a major ﬁeld of interest for quite a long
time because of the immeasurable region of the area of the ocean that comes with its own dynamics and
vulnerabilities. Creating the Underwater-Internet of Things (U-IoT) model within Underwater Wireless Sensor
Network (UWSN) provides the scope of ensuring proper marine life monitoring which supports the aspects of
4th Industrial Revolution. The U-IoT network model is designed for an automated, efficient, smart process of
data transfer for both underwater and overwater communication through acoustic waves and Radio
Frequency (RF) data transfer techniques, respectively. The proposed U-IoT network model is created with an
optimum number of autonomous underwater vehicles (AUVs) and surface sinks in order to address
Bangladesh’s overﬁshing problem (e.g., hilsa overﬁshing problem) which guarantees efficient management
of the banning period by the authority. The network model is evaluated by comparing different deployment
methods of AUVs and surface sinks taking the South Patch region of Bay of Bengal as the target area. The
result shows that the proposed model transfers adequate data of marine life motion from the seaﬂoor
cenhance efficient administration of the overﬁshing problem.
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PAPER ID: 349
Global Undergraduate Research Landscape Analysis and Its effect on 4th Industrial Revolution
Shadman I Chowdhury (InNeed Intelligent Cloud)*; Shamim Ashraﬁ (InNeed Intelligent Cloud); Kazi
Sadman Ahmed (InNeed Intelligent Cloud); Imranul Islam (InNeed Intelligent Cloud)
Email: shadmanislam0174@gmail.com; shamim@inneed.cloud; sadman@inneed.cloud; imranul@inneed.cloud
Undergraduate level research engagements can aid the students in learning about the current ongoing
innovations and shape them to become an efficient workforce for the future. However, it is poorly managed
globally, including in Bangladesh, because it is difficult to track due to the scattered nature of this
information. InNeed Intelligent Cloud, along with the University of North Carolina Chapel Hill and National
Science Foundation (NSF) of USA, aims to tackle this issue through the BLUMER research project. Based on
the researchers' research study, we created a searchable database with a web-based search interface that
search through the awarded projects data of the National Science Foundation (NSF) website, which is stored
in AWS cloud database. It also provides an analytical overview of the undergraduate research data through
an analytical dashboard that provides numerical insights into the current research landscape around the
USA. The aim of the system is to guide the students, researchers, supervisors to their desired research
interests. By establishing an evaluation metric for understanding undergraduate level research production, in
the future, we can build upon this and focus on the commercialization of this project which would enable
global outreach and connection. This will help create an iterative process that would promote undergraduate
research among students at an early stage and build a technologically enabled, industry-focused
workforce. So, it can aid in students' theoretical and applied skills development and create an efficient
workforce that can lead the 4th industrial revolution in various ﬁelds such as Artiﬁcial Intelligence, Robotics,
and Automation, IoT and Smart Agriculture, Data Analytics, Cloud Computing, etc.

PAPER ID: 356
Beam-Splitter Based on Dual-Core Photonic Crystal Fiber for Polarized Light sing Gold Metal Nanowires
"Md. Ruhul Amin (Mawlana Bhashani Science and Technology University); S.M. Shahriar Nashir (ICT
Department, Mawlana Bhashani Science and Technology University (MBSTU); Nazrul Islam (ICT Department,
Mawlana Bhashani Science and Technology University (MBSTU); Md. Ahsan Habib (ICT Department,
Mawlana Bhashani Science and Technology University (MBSTU)*; Mohammad Rubbyat Akram (Robi Axiata
Ltd.); Sujay Saha (University of Dhaka)
Email: hmruhul16.mbstu@gmail.com; shahriarmitab@gmail.com; nazrul.mbstu@gmail.com; sujaysaha2906@ieee.org;
ahsan.habib.tareq@gmail.com; rubbyat.akram@robi.com.bd;
A beam-splitter focused on a dual-core photonic crystal ﬁber with a hexagonal lattice structure has been
designed. The Finite Element Method (FEM) is used to create and characterize the polarization splitter. The
splitter can split polarized light into two polarization states at the wavelength of 1.55 μm. This work presents
a working wavelength of about 1300 nm to 1950 nm. An extinction ratio that values lower than 10dB with a
total length of 850 nm can ensure an ultra-broadband bandwidth of 650 nm covering all communication
bands. This proposed splitter may be capable of playing a vital role in communications and sensing
applications.

PAPER ID: 358
Bangla Image Caption Generation through CNN-Transformer based Encoder-Decoder Network
Md Aminul Haque Palash (Chittagong University of Engineering & Technology); MD Abdullah Al Nasim
(Pioneer Alpha)*; Sourav Saha (Pioneer Alpha); Faria Afrin (Daffodil International University); Raisa Mallik
(Pioneer Alpha); Sathishkumar Samiappan (Geosystems Research Institute - Mississippi State University)
Automatic Image Captioning is the never-ending effort of creating syntactically and validating the accuracy
of textual descriptions of an image in natural language with context. The encoder-decoder structure used
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throughout existing Bengali Image Captioning (BIC) research utilized abstract image feature vectors as the
encoder's input. We propose a novel transformer-based architecture with an attention mechanism with a
pre-trained ResNet-101 model image encoder for feature extraction from images. Experiments demonstrate
that the language decoder in our technique captures ﬁne-grained information in the caption and, then
paired with image features, produces accurate and diverse captions on the BanglaLekhaImageCaptions
dataset. Our approach outperforms all existing Bengali Image Captioning work and sets a new benchmark
by scoring 0.694 on BLEU-1, 0.630 on BLEU-2, 0.582 on BLEU-3, and 0.337 on METEOR.

PAPER ID: 368
AN AUTONOMOUS AGRICULTURAL ROBOT FOR PLANT DISEASE DETECTION
Shamim Forhad (American International University-Bangladesh (AIUB))*; Kazi Zakaria Tayef ( American
International University-Bangladesh (AIUB)); Mahamudul Hasan (BAUST); A N M Shahebul Hasan
(American International University-Bangladesh); MD Zahurul Islam (American International University
Bangladesh); Md. Riazat Kabir Shuvo (Md. Riazat Kabir Shuvo)
Email: mrshamimforhad@gmail.com; tayef522@gmail.com; m.h.eee.012@gmail.com; shahebul@aiub.edu;
zahurul.islam2018@gmail.com; rkshuvo@gmail.com
Bangladesh is the land of agriculture, known for growing varieties of crops, also the main source of
employment, employing around half of the workforce. Plant diseases could have an impact on farmers'
livelihoods. In order to solve this major concern, a robot is introduced that can detect plant disease using
Convolutional neural network (CNN), which is a sophisticated image processing algorithm. The one and only
method for preventing deﬁcits in agricultural goods quality and amount is to determine actual disease. Plant
health monitoring and disease detection are essential for the long agriculture viability. The implemented
robot has a solar connection for the battery package, assuring that it has a consistent source of power. The
acquired image will be processed, and the classes of the plant are displayed with a local network-based
website as an outcome. The website provides detected plant image with the information of disease. Due to
the focus on the agriculture, renewable power, and robotics in our work the robot is named as
“AGRENOBOT”.

PAPER ID: 371
A Methodology for Recommending In-Vehicle Coupons Incorporating Machine Learning Algorithms
for Efficient Financial Schemes
Md. Abdul Hai (Brac University ); Rafsan Shartaj Uddin (Brac University); Yeaminur Rahman (Brac
University)*; Rezwana Mahfuza (Brac University)
Coupon marketing is one of the oldest and most effective business marketing methods, in which special
offers on products or services entice clients. This paper proposes a framework that acts as a coupon
recommender system for in-vehicle users collaborating Machine Learning techniques to suggest the most
suitable coupon for the user based on their attributes. ANN, CNN, LSTM, Random Forest, XGBoost, and
Stacking Machine Learning Algorithms are applied to train and test the dataset to determine the most
efficient and accurate algorithm that can predict the desirable coupon for the vehicle user. Accuracy,
Precision, Recall, and f1 scores were calculated and compared of these algorithm models to obtain the most
efficient model for the framework. Lastly, the framework determines the possibilities of accepting the
available coupons based on the user features using the best-performing algorithm and recommends the
coupon. Thus, providing a highly beneﬁcial and effective system for the in-vehicle users and business owners.
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PAPER ID: 372
Design and Development of a Low-Cost IoT based Water Quality Monitoring System
Sultanus Salehin (Islamic University of Technology (IUT))*; tahseen asma meem (AIUB); Akib Jayed Islam
(American International University-Bangladesh (AIUB)); Nasim Al Islam (AIUB)
Email: sultanussalehin@iut-dhaka.edu; tahseen.meem220@gmail.com; akibjayedislam@gmail.com;
swpnil.bd@gmail.com
As a consequence of rising urbanization and industrial growth, water contamination and degradation are
developing at an alarming rate. Water shortage across the world demands a long-term strategy to make the
most of it. Water quality is traditionally assessed by collecting water samples by hand and then testing and
analyzing them in a lab environment. This paper provides an insight at how cutting-edge technology, such
as the Internet of Things (IoT), can provide a sustainable and cost-effective way to monitor multiple water
parameters in real time. The proposed system was successfully used to calculate the turbidity, TDS, pH level,
and temperature of 30 different water samples. The measured turbidity level in Nephelometric Turbidity Units
(NTU) was then communicated through wireless ﬁdelity (Wi-Fi) networks to an internet of things - cloud
computing platform, where it could be viewed using an Android smartphone or PC. The experiments showed
that the monitoring system could constantly monitor the pH level, total dissolved solids (TDS), and
temperature of water from various sources at different times, providing safe water for industrial, agricultural,
and commercial purposes. The cost and complexity of implementation are minimal due to the use of sensors
and the Arduino Nano microcontroller, making it simple to validate the efficacy of the built system.

PAPER ID: 373
Investigating the Performance of Delay-Tolerant Routing Protocols Using Trace-Based Mobility Models
Khalid Mahbub Khan (RU); Muhammad Sajjadur Rahim (Dept. of Information & Communication
Engineering, University of Rajshahi)*; Dr. Abu Zafor Muhammad Touhidul Islam (RU-EEE)
Email: khalidmahbub.khan@yahoo.com; sajid_ice@ru.ac.bd; touhid.eee@ru.ac.bd; sajid_ice@ru.ac.bd
The mobility patterns of nodes signiﬁcantly inﬂuence the performance of Delay-Tolerant Network (DTN)
routing protocols. Trace-based mobility is a class representing such movement patterns of nodes in DTN. This
research analyses the performance of DTN routing techniques on trace-based mobility regarding delivery
ratio, average latency, and overhead ratio. Three real traces: MIT Reality, INFOCOM, and Cambridge Imotes
are implemented on ﬁve DTN routing techniques: Epidemic, Spray and Wait, PRoPHET, MaxProp, and RAPID.
For more explicit realization, Shortest Path Map-Based Movement from synthetic mobility model has also
experimented with the traces. The Opportunistic Network Environment (ONE) simulator is used to simulate
the considered protocols with these mobility models. Finally, this research presents a realistic study
regarding the performance analysis of these DTN routing techniques on trace-based mobility along with
Shortest Path Map-Based Movement by considering the variation of message generation intervals, message
Time-To-Live (TTL) and buffer size, respectively.

PAPER ID: 376
A Belief Rule Based Decision Support System to Assess Multiple Disease Suspicion from Signs and
Symptoms under Uncertainty
Razuan Karim (University of Science and Technology Chittagong (USTC)); Mohammad Shahadat Hossain
(University of Chittagong)*; Sohrab Hossain (East Delta University); Karl Andersson (Luleå University of
Technology); Md Sazzad Hossain (University of Liberal Arts); M Zobaie (University of Science and
Technology Chittagong (USTC); Minhaz Ahmed (University of Science and Technology Chittagong (USTC)
Several decision support systems were made for various diseases. But the systems can diagnose only one
disease each. So, this paper represents a decision support system that can diagnose multiple diseases. The
diseases bronchiolitis and bronchopneumonia are acute viral infections of bronchioles and lungs, affecting
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millions of children and older adults worldwide. Some of the symptoms of these two diseases are the same,
and some different symptoms exist. The traditional disease diagnosis, done by a doctor, cannot ﬁgure out
the precise result. Belief Rule-Based Inference Methodology using Evidential Reasoning (RIMER) method can
handle different and maximum uncertainty in knowledge representation and inference procedures. For this
reason, we are aiming to design and develop an application decision support system for assessing multiple
diseases under the condition of uncertainty. Because of this reason, we use the RIMER approach to develop
an expert system called Belief Rule-Based Expert System (BRBES). The construction of the knowledge base of
this system was created by using actual patient data and opinions. Finally, after making the decision
support system, we tested the system's validity by applying the system to simulated patients data. For
showing the diagnostic performance of the system, a Receiver Operating Characteristics Curve (ROC) is
shown, which shows that the result of the Belief Rule Based expert system is reliable than the traditional
system and diagnostic performance is better than the traditional systems.

PAPER ID: 380
A Blockchain Based Secured Land Record System Using Hyperledger Fabric
Md. Anwar Hussen Wadud (Mawlana Bhashani Science and Technology University); Md. Mahedi Hasan
(Bangladesh University of Business and Technology (BUBT)*; Tahmid Ahmed (Bangladesh University of
Business & Technology); Alhaj Hossen (Bangladesh University of Business and Technology (BUBT); Md
Hasibur Rahman (BUBT); Aminul Islam (BUBT)
Email: mahwadud@gmail.com; mahedihasan2140@gmail.com; tahmid.ahmed66@gmail.com;
alhajhossen335@gmail.com; mdhasiburrahman34@gmail.com; mdaminulislam3019@gmail.com
In the digital age, everyone wants to do everything at home. Everyone is leaning toward the Internet, and the
need for individuals online has risen due to the COVID-19 epidemic. During this period, other developed
countries of the world have made land record systems online and digitalized and also proposed different
kinds of methods. However, in Bangladesh, many land record system has proposed a variety of methods for
this, but no method is perfect until now. As a result, various government agencies handle various documents,
and bureaucracy ﬂaws enable organized crime. Considering these, we are proposing a method where we
have come up with a Blockchain-based solution. We build a Blockchain-based system to ensure that
individuals are not deceived under any circumstances. In our system, where land data will be safe and
secure, data synchronization and transparency will be available, as well as ease of access, irreversible record
management, and rapid and low-cost quick solutions. We designed a modern architecture to digitally store
land records using Blockchain-based Hyperledger Fabric to ensure land security. This proposed model has
been presented by private Blockchain, taking into account the technological expertise and authority of the
people and government. Finally, we compare our proposed architecture with the existing land records
management model. Our system provides more security and data privacy than other models and saves both
money and time in our daily lives. This will ensure that our system is transparent and acceptable in all
directions.

PAPER ID: 385
Augmented Reality Based Lifelogging System For Reminiscence
Mehrab Mustafy Rahman (Islamic University of Technology)*; MD. Nazmus Sakib (Islamic University of
Technology); Hasan Mahmud (IUT); Dr. Kamrul Hasan (IUT)
Email: mehrabmustafy@iut-dhaka.edu; nazmussakib21@iut-dhaka.edu; hasan@iut-dhaka.edu; hasank@iut-dhaka.edu
In recent times, Human Computer Interaction (HCI) related research has shown an increasing interest in
systems designed for sup-porting human memory. As regards, the extent to which Augmented Reality (AR)
being used to experience the reality is blooming and being applied to each and every sector of HCI
thoroughly. In this paper, we are presenting a mobile based system and its design, build-out and procedure
to reminisce past memories using life-logging system where users store images with related details in cloud

90

International Conference on 4th Industrial Revolution and Beyond
storage based on location. When the user comes back to the location, using the concept of
Geo-location-based AR, the stored images are augmented into the pre-existing reality. As a result of tapping
onto the objects, the pre-stored images with provided details are overlaid on the view screen. We propose
that such approaches can encourage more mindful engagement with life-logging system and AR promoting
positive effects linked to reminiscing with a little to no cognitive work.

PAPER ID: 388
A Study on DC Characteristics of Si, Ge and SiC based MOSFET
Kazi Mahamud AL Masum (International Islamic University chittagong)*; Tanvir Yousuf Shohag
(International Islamic University Chittagong); Md. Shahid Ullah (International Islamic University Chittagong)
Email: mahamud.masum123@gmail.com; tanvir.iiuc161027@gmail.com; shahideee04@gmail.com
This paper instigates the ﬁndings on switching and DC characteristics such as transfer characteristics,
output characteristics, etc. as well as carrier concentration, electric potentials of the Metal Oxide
Semiconductor Field-effect Transistors (MOSFET) after changing its materials by Silicon (Si), Germanium
(Ge), and Silicon Carbide (SiC) using COMSOL Multiphysics 5.5 software. Though there have been various
research on the MOSFET with many materials for years, the comparative study on MOSFET’s DC
characteristics is presented here showing what changes happened with the materials of it. Among the three
nMOS, the Ge-MOSFET notably shows the minimum threshold voltage along with maximum terminal current
rating than the other Si and SiC based MOSFETs for exactly the same study setup, which means the Ge
based MOSFET as a voltage-controlled device needs less voltage to switch but give a higher range of
saturation current as a current source, which all are discussed here.

PAPER ID: 393
IoT-Based Smart Health Monitoring System: Design, Development and Implementation
Abdullah Al Mamun (Bangladesh Army International University of Science and Technology)*; Md. Nahidul
Alam (Bangladesh Army International University of Science and Technology ); Zahid Hasan (Bangladesh
Army International University of Science and Technology); Adittya Narayan Das (Bangladesh Army
International University of Science and Technology)
Email: mamun.jeddah1996@gmail.com; nahidulalamieee@gmail.com; zahidhasansozol@gmail.com;
adittya111eee@gmail.com
Health monitoring systems in hospitals, clinics, and many other health centers have experienced a signiﬁcant
amount of growth in the recent times. In this current pandemic situation, a lot of people are suffering from
COVID-19, lungs disease, chronic disease, and various kinds of common ﬂu etc. The health of COVID and
other common ﬂu affected people as well as elderly people needs continuous and regular monitoring in order
to avoid any disastrous situation. It is quite difficult task for health professionals or the patients to be present
in person for continuous health monitoring. In this paper we designed and implemented an IoT–based smart
health monitoring system for patients, especially, the elderly, COVID affected people and patients with
chronic diseases. This healthcare monitoring system monitors the body temperature, blood oxygen levels,
heart rate and electrocardiogram (ECG) and uploads the real time data to an open source Mosquitto (MQTT)
server via Wi-Fi or a GSM modem for remote monitoring which can be accessed via a website or a mobile
application. This low-cost and efficient device will help both the patient and the health professional in
monitoring and diagnose of various kinds of health problems. An emergency alert system has been
implemented into the system which will send text message alert to the health expert and the patient itself in
case of abnormality in health data. Furthermore, health data analyzing system will help the medical
professional in determining the critical patients who need special attention.
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PAPER ID: 396
Smart Home Surveillance Based on IoT
Lutfun Nahar (International Islamic University Chittagong); Mohammad Shahadat Hossain (University of
Chittagong); Nusrat Jahan (International Islamic University Chittagong); Mayesha Tasnim (International
Islamic University Chittagong); Karl Andersson (Luleå University of Technology)*; Md Sazzad Hossain
(University of Liberal Arts Bangladesh)
Internet of things (IoT) is a process of inter-networking of constitutional design, vehicles (also referred to as
“connected devices” and “smart devices”), buildings, and various items—included with software, electronics,
actuators, sensors, and network connectivity that is used to gather and interchange of data. IoT permits
control objective and gather information from distance across the network. Recently smart home systems
attained more popularity to increase the quality of life where smartphone application plays an important
role to monitor home apparatus using wireless communication .The target of this research is to create an IoT
based smart home that can control speciﬁc devices and monitoring house using android mobile devices.
Featured that are used here is temperature, gas detection and door lock. A channel, alarm system, door lock
can be visualized by the users from any mobile device. If any change happened in the monitored data, user
will be notiﬁed.

PAPER ID: 407
Brain Tumor Classiﬁcation using Transfer Learning from MRI Images
Nasrin Akter (BGC Trust University Bangladesh ); Jubair Ahmed Junjun (BGC Trust University Bangladesh);
Nazmun Nahar (BGC Trust University Bangladesh); Mohammad Shahadat Hossain (University of
Chittagong); Karl Andersson (Luleå University of Technology)*; Md Sazzad Hossain (University of Liberal Arts
Bangladesh)
One of the most vital parts of medical image analysis is the classiﬁcation of brain tumors. Because tumors
are thought to be origins to cancer, accurate brain tumor classiﬁcation can save lives. As a result, CNN
(Convolutional Neural Network)-based techniques for classifying brain cancers are frequently employed.
However, there is a problem: CNNs are exposed to vast amounts of training data in order to produce good
performance. This is where transfer learning enters into the picture. We present a 4-class transfer learning
approach for categorizing Glioma, Meningioma, and Pituitary tumors and non-tumors in this study. The
three most prevalent types of brain tumors are glioma, meningioma, and pituitary tumors.Our presented
method, which employs the theory of transfer learning, utilizes a pre-trained InceptionResnetV1 method for
classifying brain MRI images by extracting features from them using the softmax classiﬁer method. The
proposed approach outperforms all prior techniques with a mean classiﬁcation accuracy of 93.95 per cent.
For the evaluation of our method we use kaggle dataset.Precision, recall, and F-score are one of the key
performance metrics employed in this study.

PAPER ID: 419
Smart IoT-Bioﬂoc water management system using Decision regression tree
Samsil Areﬁn Mozumder (East Delta University); A S M Sharifuzzaman Sagar (China University of Mining and
Technology)*
Email: samsilareﬁn313@gmail.com; sharifsagar80@cumt.edu.cn
The conventional ﬁshing industry has several difficulties: water contamination, temperature instability, nutrition,
area, expense, etc. In ﬁsh farming, Bioﬂoc technology turns traditional farming into a sophisticated infrastructure
that enables the utilization of leftover food by turning it into bacterial biomass. The purpose of our study is to
propose an intelligent IoT Bioﬂoc system that improves efficiency and production. This article introduced a system
that gathers data from sensors, store data in the cloud, analyses it using a machine learning model such as a
Decision regression tree model to predict the water condition, and provides real-time monitoring through an
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android app. The proposed system has achieved a satisfactory accuracy of 79% during the experiment.

PAPER ID: 423
HealthBlock: A Secured Healthcare System using Blockchain
"Md. Mahfujur Rahman (Daffodil International University)*; Md Nur Amin Sifat (Daffodil International
University); MD: Mostaﬁzur Rahman (Daffodil International University); Mushﬁqur Rahman (Daffodil
International University); Shamim Al Mamun (Jahangirnagar University); Mohammed Shamim Kaiser
(Jahangirnagar University)"
Email: mrrajuiit@gmail.com; nur15-1463@diu.edu.bd; mustaﬁzur15-1456@diu.edu.bd; mskaiser@juniv.edu;
mushﬁqur.cse@diu.edu.bd; shamim@juniv.edu;
Blockchain technology enables a distributed and decentralized environment with no more central authority.
To increase the accuracy of electronic healthcare records (EHRs) and establish a secured patient-centric
approach, Blockchain can be a smart solution in this case. Blockchain is a distributed ledger technology that
allows for the secured transfer of medical records while a transaction is created in the network. As Blockchain
is decentralized and transparent if one user tampers with medical records of transactions, all other
nodes/participants would cross-reference each other and easily pinpoint the node/participants with the
wrong information. In this paper, we proposed a smart contact-based Blockchain technology and
implemented it in the Hyperledger framework to make the healthcare system more conﬁdential and secure.
Moreover, Smart contracts give us more security while transacting data and reduce the entire transaction
cost, and also make faster transaction speed.

PAPER ID: 431
Opportunity Assessment and Feasibility Study of IoT based Smart Farming in Bangladesh for
Meeting Sustainable Development Goals
Nowshin Alam (American International University-Bangladesh)*
Email: nowshin.alam@aiub.edu
The growing world population has placed increased pressure on the agricultural sector on a global scale, and
all over the world efforts are being made to increase food production. Smart farming is an Internet-of-Things
(IoT) based approach that optimizes productivity in terms of quality and quantity without compromising the
farmers’ economic circumstances or adding to their workloads. In this paper, the scope of smart farming has
been considered in the perspective of Bangladesh where the internet coverage is still not very reliable, and
majority of ﬁeld workforce are victims of poverty and illiteracy. Despite such barriers in the realization of
smart farming, there have been several public and private projects aimed at gradually transforming the
agricultural sector through the adaptation of sensor usage, IoT based monitoring and satellite tracking. The
feasibility of such endeavors has been reviewed in this paper, and the current implementation challenges
have been discussed with some suggestions on possible solutions. The effect of such digital agriculture on the
economy and the environment has also been linked to multiple Sustainable Development Goals (SDG)
deﬁned by the United Nations General Assembly. Towards the end, a conceptual framework for a low-cost
smart farming system has been proposed that mainly comprises a number of ESP32 microcontrollers for
collecting sensor data, a Raspberry Pi for hosting the database of sensor readings and the web application
for viewing them from any device connected to the same network as the Pi. The wireless communication is
performed over Wiﬁ, LoRa and GSM protocols.
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PAPER ID: 446
K-Nearest Neighbour Learning for Secure Intelligent Reﬂecting Surface Design
Yumou Chen (Heriot-Watt University); Dr Muhammad Ruhul Amin Khandaker (Heriot-Watt University)*; Faisal
Tariq (University of Glasgow); Risala Tahsin Khan (Institute Of information Technology,Jahangirnagar
University)
Email: yc@hw.ac.uk; m.khandaker@hw.ac.uk; Faisal.tariq@glasgow.ac.uk; risala@juniv.edu
Recently, intelligent reﬂecting surfaces (IRSs) have seen an upsurge of interest due to their ability to make the
wireless environment programmable, which has historically been treated as an uncontrollable natural
phenomenon. Even passive IRSs consisting of many reﬂecting units can autonomously adjust the reﬂection
coefficients to alter the phase and amplitude of the incident signals. However, optimal reﬂection design for
large IRSs are deemed to be impractical due to the underlying computational complexity. In this paper, we
design IRS-assisted programmable wireless environment for secure communication using deep learning
techniques. More speciﬁcally, we consider the $k$-nearest neighbour learning algorithm for signiﬁcantly
reducing the computational complexity in IRS design. Simulation results demonstrate the effectiveness of the
proposed deep learning based solutions as compared with traditional alternating optimization.

PAPER ID: 452
A Deep Convolutional Neural Network-Based Approach to Classify and Detect Crack in Concrete
Surface Using Xception
Nazia Alfaz (American International University-Bangladesh); Nazmus Shakib Sayom (American International
University-Bangladesh); Alvi Md. Ragib Nihal Khan (American International University-Bangladesh); Abul Hasnat
(Assistant Professor, Civil Engineering, Faculty of Engineering, American International University-Bangladesh)
Deep learning has become a widely practiced approach in research arenas related to civil infrastructures.
Monitoring of concrete structures is time-consuming, costly, unsafe and laborious. Instead of manual
inspection, deep learning approach increases more possibilities to automate this inspection process helping
to mitigate future risk. This study introduces an automatic concrete surface crack detection and
classiﬁcation technique using a deep learning architecture, namely Xception, to alleviate the risks due to
deteriorating structure conditions. At ﬁrst, the Xception model was trained and tested on a public dataset
consisting of cracked and non-cracked images, and the model has shown superior accuracy in two-class
classiﬁcation. Afterward, the cracked subdataset was split into two classes- horizontal cracked and vertical
cracked using a traditional computer vision approach determining the inclination angle of a crack. The
proposed deep learning model was trained on the newly formed dataset and performed remarkably in
three-class classiﬁcation as well. This paper demonstrates the proposed model's effectiveness, performance,
and ﬁndings, providing a reference for concrete surface crack detection and classiﬁcation for related
domains.

PAPER ID: 462
A Decision Support System (DSS) for Interview based Personnel Selection using Fuzzy TOPSIS method
Md. Muzahidul Islam Rahi (BRAC University)*; Amanat Ullah Prottoy (University of British Columbia); Dr.
Golam Rabiul Alam (BRAC University)
Throughout human history, we have looked for ways to enrich our judgment. Human nature has always been
biased especially when it comes to the selection process involving multiple decision-makers. This becomes
even more complex when it is about an interview and also for personnel selection or personnel ranking. Due
to the fast expansion, we require skillful, professional human resources and the ability to demolish nepotism
or any form of biasedness. This paper presents a modiﬁed Fuzzy TOPSIS approach to interviewing
mechanism where we could select or rank personnel from multiple decision-makers for Multi-Criteria
Decision Making (MCDM) mechanism. The idea of using multiple decision-makers solves the problems of
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decision-making from various opinions. Finally, we collect our own dataset from scholars and lecturers from
reputed universities in Bangladesh and Fuzzy TOPSIS is applied to the linguistic set to derive a set with a
triangular fuzzy score for ranking between the responses. We apply the intuitionistic fuzzy set mechanism to
form a triangular number for our member function.

PAPER ID: 466
Early Suicide Prevention: Depression Level Prediction Using Machine Learning and Deep Learning
Techniques for Bangladeshi Facebook Users
Imran Hossen (University of Rajshahi); Md. Tohidul Islam (University of Rajshahi); Md. Golam Rashed (University
of Rajshahi)*; Dr. Dipankar Das (University of Rajshahi)
Email: imranhsobuj97@gmail.com; tanzid1971@gmail.com; golamrashed@ru.ac.bd; dipankar@ru.ac.bd
Depression is a crucial factor for deciding to suicide. However, there are few works have been done on
depression analysis using the Bengali language based on social media data such as Facebook. In this paper,
we propose a depression detection model for Facebook users using Logistic Regression and LSTM. This work
aims to analyze the status updates from Facebook users within two to three years and evaluate them to detect
whether the person is depressed or not. We collected data from 100 users’ proﬁles from Facebook, containing
on average 30 posts from each user, and proposed BenFED dataset. The proposed system considers sixteen
emotional factors related to depression. Based on these emotions, Facebook users’ statuses are labeled as
four types, e.g., no, mild, moderate, and severe for determining the level of depression. We compared our
proposed approach with other state-of-the-art approaches. It is revealed that our proposed approach
outperformed most of the compared techniques detecting emotions, depression levels, depression statuses.

PAPER ID: 468
A Cyber-Physical Fusion System for Stress Detection Using Multimodal and Social Media Data
Jasiya Fairiz Raisa (Bangladesh University of Professionals)*; Sobhana Jahan (Bangladesh University of
Professionals); M Shamim Kaiser (Jahangirnagar University)
Stress is identiﬁed as one of the most common human responses to physical, mental or emotional pressure.
Long-term stress can cause cardiovascular diseases, depression, anxiety and even death. Stress can be
recognized by observing physiological activity data and social media posts of individuals. This explorative
study is performed to ﬁnd the effect of fusion of physiological measurement with social media textual posts
for classifying stress. The proposed model implements Heart Rate Variability (HRV) datasets as physiological
stress datasets and social media post dataset as textual dataset. At ﬁrst the datasets were individually
implemented with different machine learning models to ﬁnd the best ﬁt model. It is shown that Random
Forest showed the best classiﬁcation result with an accuracy of 99.85% for the HRV data and the Logistic
Regression model performed best for the social media data with an accuracy of 96.4%. The two models are
combined using fuzzy fusion technique with an accuracy of 98%. To our knowledge, the fuzzy fusion
technique for combining physiological and textual data is a novel approach for stress detection with
signiﬁcant applicability.

PAPER ID: 475
A Compact UWB Array Antenna for Microwave Imaging/WiMAX/WiFi/Sub-6 GHz Applications
Liton Chandra Paul (Pabna University of Science and Technology)*; Golam Arman Shaki (Pabna University
of Science and Technology); Tithi Rani (Rajshahi University of Engineering & Technology); Wang-Sang Lee
(Gyeongsang National University)
Email: litonpaulete@gmail.com; shakiarman09@gmail.com; tithi.saha.134040@gmail.com; wsang@gnu.ac.kr
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This article represents the design and performance analysis of a compact (36.25×34.75×0.79 mm3) ultra
wideband (UWB) microstrip patch array antenna having parasitic elements whose operating frequency
ranges from 2.77 GHz to 12.85 GHz. The UWB antenna is mounted on Roger’s RT 5880 (lossy) substrate (2.2,
0.0009). The entire design process and simulation is performed by CST. The results of the designed UWB
antenna show that the reﬂection coefficient is -32.8 dB at 3.45 GHz, -35.33 dB at 4.68 GHz, -22.524 dB at
7.78 GHz and 18.23 dB at 12.09 GHz, gain is 3.92 dB at 4.68 GHz, directivity is 4.55 dBi at 4.68 GHz and VSWR
is 1.0348 at 4.68 GHz. Moreover, the maximum radiation efficiency is 98%. Due to compact size (995.153
mm3) and ultra wide operating band of 10.08 GHz, the designed antenna is an suitable model for many
wireless applications including microwave imaging (3.1-10.6 GHz), WiMAX (3.4-3.6 GHz), WLAN, WiFi-5/6
(5.180 – 5.925 GHz, 5.940–7.075 GHz) and Sub-6 GHz (3.3-4.9 GHz) applications. The designed antenna has
a stable radiation pattern with a good gain and efficiency.

PAPER ID: 487
IoT-based Smart Energy Metering System (SEMS) Considering Energy Consumption Monitoring,
Load Proﬁling and Controlling in the Perspective of Bangladesh.
Mehedi Hasan Jewel (United International University ); Parag Kumar Paul (United International University);
Abdullah Al Mamun (Bangladesh Army International University of Science and Technology )*; Shahriar
Ahmed Chowdhury (United International University)
Email: jewel.mehedi7@gmail.com; ppaul141084@bseee.uiu.ac.bd; mamun.jeddah1996@gmail.com;
shahriar.ac@gmail.com
Electricity usage is directly connected to the socio-economic growth of a society. As a developing country,
the increased demand for electricity supply in Bangladesh has increased the emphasis on the need for
accurate and reliable energy measurement methods. The estimation of the electricity consumption from
households, institutions and industries is a must for a government to proﬁle the country’s power capabilities
and to plan for new installations if needed. From the perspective of the developing countries, mining
authentic information about the ratio of the electricity consumption to its production is a matter of dilemma
due to the conventional metering and billing system for the consumed electricity. In this paper, we have
proposed a design which eradicates many of the drawbacks of the current system by integrating the energy
measurement technology with IoT. Xtensa dual-core 32 bit microprocessor, Class 1 single phase energy
measuring device, MODBUS, Wi-Fi, GSM/GPRS as communication protocols, MQTT as server, and MySQL as
database system have been used in the proposed system. In this paper, real-time energy data monitoring,
load control and emergency alert scheme have been demonstrated. Besides, the daily load-wise electricity
consumption has been estimated throughout a week to analyze the ﬂuctuations of three different loads
considering their electricity consumption (kWh) and the balance credited (3.75BDT/kWh) on a daily basis.
The output of this research has been found electrically, statically and economically very signiﬁcant, which
can be implemented as the next generation IoT based Smart Energy Metering System (SEMS) in the
perspective of Bangladesh.

PAPER ID: 488
Classifying Humerus fracture using X-ray images
Tahmina Akter Sumi (University of Chittagong); Nanziba Basnin (International Islamic University Chittagong);
Mohammad Shahadat Hossain (University of Chittagong)*; Karl Andersson (Luleå University of Technology);
Md. Sazzad Hossain (Department of Computer Science and Engineering, University of Liberal Arts Bangladesh)
Bone is the most important part of our body which holds the whole structure of human body. The long bone
situated in the upper arm of human body between the shoulder and elbow junction is known as "Humerus".
Humerus works as a structural support of the muscles and arms in the upper body which helps in the
movement of the hand and elbow. Therefore, any fracture in humerus disrupts our daily lives. The manual
fracture detection process where the doctors detect the fracture by analyzing X-ray images is quite time
consuming and also error prone. Therefore we have introduced an automated system to diagnose humerus
fracture in an efficient way. In this study we have focused on deep learning algorithm for fracture detection.
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In this purpose at ﬁrst 1266 X-ray images of humerus bone including fractured and non-fractured have been
collected from a publicly available dataset called "MURA". As a deep learning model has been used here,
data augmentation has been applied to increase the dataset for reducing over ﬁtting problem. Finally, all the
images are passed through CNN model to train the images and classify the fractured and non-fractured
bone. Moreover, different pre-trained model has also been applied in our dataset to ﬁnd out the best
accuracy. After implementation it is observed that our model shows the best accuracy which is 80\% training
accuracy and 78\% testing accuracy comparing with other models.

PAPER ID: 495
Wearable Healthcare Using Federated Learning
Alma Tanjin (University of Asia Paciﬁc); Nazia Tabassum (University of Asia Paciﬁc); Nahar Afroz (University
of Asia Paciﬁc); Nasima Begum (University of Asia Paciﬁc)*
Traditional healthcare devices for detecting diseases are very costly and hard to excess where WHC
(Wearable Health Care) devices are really handy and lightweight. Diagnostic machines are very tough to use
and they don’t accumulate the healthcare history of users. As computing technology is improving faster day
by day, the personal healthcare monitoring system has been grasped by WHC technology. This device can
gather all the history and details of a user which can be used for detecting diseases. This idea of sufferers
carrying gadgets to collect their healthcare information and remedy is quite popular and new. But this idea
needs personal model solutions to personal problems of different users. Because wearable sensor devices
take inputs from each user, those are distinct from other user’s input as different users have different health
problems. Therefore, we need customized model solutions for each user. General machine learning model is
not able to construct personalized solutions and here we come to Federated Learning (FL). Now, we have two
analytical problems to solve. Firstly, this kind of personal healthcare information are very tough to carry out
without compromising privacy and security. And, secondly, cloud models are unable to be personalized for
different users. In this paper, we proposed federated learning in wearable device of healthcare to solve these
personalization and sharing raw data problem. This proposed system evaluate the efficient disease
classiﬁcation precision trough given dataset with ensemble methods: diabetes (95.46%), hypertension
(97.85%), and fever (98.15%) which indicates that the voting classiﬁer is the best ﬁt algorithm and check one
user has any disease or not. FL is capable of execute correct and customized healthcare without
compromising user’s health data privacy and security

PAPER ID: 496
Explainable Sentiment Analysis for Textile Personalized Marketing
Kasimu Mukwaya (Brac University)*; Ggaliwango Marvin (Brac University); Nakayiza Hellen (Brac University)
"According to the United Nations (UN), the 2030 Agenda recognizes ending poverty in all of its forms and
dimensions, including severe poverty which is the biggest global challenge and a necessity for sustainable
development. Sustainable Development Goal (SDG) 1 aims to “End poverty in all its forms everywhere” however a
global uniform approach has not been found rather than country-speciﬁc programmes that tackle poverty with
international initiatives to support them towards the SDG poverty eradication goal. With the opportunities
generated by the 4th industrial revolution, nations can optimize their economic strengths to end poverty. Since the
textile industry is one of the economic power engines of many developing countries, optimal strategic
enhancements can feasibly ignite unexplored potentials with the emerging 4th industrial revolution technologies.
With the rapid technological infrastructural developments, cloud computing has powered up lots of e-commerce
businesses that enhance distribution of textile products. The problem is there is no feedback channel for local and
global customers to share their experience with the textile product developers and distributors, this limits the
marketing potentials of the textile producers and distributors locally and globally. In this work we propose and
demonstrate an explainable data-driven solution that optimizes 4th industrial Artiﬁcial intelligence potentials and
Natural language processing to boost textile product development and distribution. Our proposed Artiﬁcial
intelligence approach to sentiment analysis transparently explains evolving customer sentiments and preferences
for textile products and provides insights for textile product development, personalized marketing and distribution of
textile garment for women.
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PAPER ID: 499
Automatic Multi-Document Summarization forBangla News Text Using a Novel Unsupervised Approach
Mohammad Hemayet Ullah (East West University) *; Maimuna Rahman (East West University); Bonosree Roy
(East West University); Md. Mohsin Uddin (East West University)
Email: hemayet.nirjhoy@gmail.com; maimuna_anika@yahoo.com; bonosree.borna097@gmail.com;
mmuddin@ewubd.edu
Digitalization made the world remarkably agile; therefore, plenty of news is published on a related topic in
different newspapers. An automatic text summarizer can contain all the primary information on a particular
topic to understand the main essence of news or an article quickly and efficiently. We have developed a novel
extractive-based multi-document summarizer for Bengali news. A very few summarizers have been
introduced for the Bangla language. To the best of our knowledge, the word embedding technique has not
been used in any of the prior summarizers. The selected sentences of the summaries' semantic and syntactic
relationship are maintained through the utility of word embedding. In this paper, we have used
predictive-based embedding, which is continuous bag-of-words based word2vec algorithm. Since it is a
multi-document summarizer, redundant sentences are present in the dataset and are removed by a
clustering technique. The proposed model gives a statistically signiﬁcant result in terms of ROUGE-L
f1-measure, which outperforms the baseline system on the same scale. The proposed model achieves
state-of-the-art performance and can do a better readable and informative synopsis, which might help the
reader gain vital information reliably fast.

PAPER ID: 500
COVID-19 Chest X-Ray Classiﬁcation with Augmented GAN
Md. Appel Mahmud Pranto (Bangladesh University of Professionals (BUP))*; Naﬁz Al Asad (Bangladesh
University of Professionals (BUP)); Md Istakiak Adnan Palash (Bangladesh university of Professionals); A. K. M.
Mohaiminul Islam (Bangladesh University of Professionals (BUP)); Mohammed Shamim Kaiser
(Jahangirnagar University)
Coronavirus disease (Covid19) is a major concern now. According to the Globe Health Organization, the
coronavirus (COVID-19) epidemic is straining healthcare systems worldwide (WHO). Early-stage detection
using artiﬁcial intelligence of this virus will help in the fast recovery. Early identiﬁcation of this infection
utilizing artiﬁcial intelligence will aid in its quick recovery. In the ﬁght against COVID-19, it's critical to have a
positive chest X-ray for infected patients. Early research suggests that chest X-ray abnormalities in
COVID-19 patients are common. Using augmented chest X-ray images, this research proposes a novel model
for identifying the presence of COVID-19. As medical images are sensitive, GAN (Generative Adversarial
Networks) augments chest X-Ray images. Augmented images are classiﬁed through our proposed model.
Then classiﬁed images are segmented for validation. GAN augmentation model consists of a generator and
a discriminator. Convolutional Neural Networks (CNNs) based classiﬁcation model needs a substantial
amount of training data. Augmentation increased dataset into 10x amount. Before augmentation, our initial
model received 94.42% accuracy, and after augmentation, our ﬁnal model accuracy raised to 98.58%. We
hope our model will detect COVID-19 presence accurately through X-Ray images.

PAPER ID: 501
Detection of Parkinson's Disease using Multimoda l dataset
Md. Rawnak Saif Adib (Bangladesh University of Professionals)*; Mohammed Shamim Kaiser
(Jahangirnagar University)
Parkinson’s disease (PD) is a neurological condition that causes tremors, stiffness, and difficulty walking,
balancing, and coordinating. There is no cure for PD, and that’s why it is important to look for early signs so
that it can be mitigated right from the beginning. Previous works have used different data to detect PD, but
we have focused on using multimodal data, Speech, and Image datasets to predict PD with various Machine
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Learning (ML) algorithms. We have used seven different ML algorithms to compare the speech dataset and
DenseNet201 for the image dataset. Our image data consisted of Spiral and Wave hand drawings of PD
patients and healthy control. In comparison with other authors’ work, our model has shown promising results
with the highest accuracy of 94.87% for speech data. The accuracy for Spiral and Wave images were 73%
and 93%, respectively. The novelty of our work lies in the fact that we have used Speech data, Spiral, and
Wave hand-drawn images all together in one work to detect PD. Although one particular work used Speech
data and Spiral images, but no dataset for wave images was used there.

PAPER ID: 502
Incongruity Detection between Bangla News Headline and Body Content through Graph Neural Network
Md Aminul Haque Palash (Chittagong University of Engineering & Technology)*; Mohammod Akib Khan
(Brac University); Md Kawsarul Islam (Chittagong University of Engineering & Technology)
Incongruousness between news headlines and the body content is a common way of deception used to
attract readers. Lucrative headlines attract attention and encourage visitors to click on a link to a particular
web page. The method works by adding an element of dishonesty, using enticements that do not precisely
reﬂect the content being delivered. As a result, automatic detection of incongruent news between headline
and body content using language analysis has gained the research community's attention. However, various
solutions are primarily being developed for English to address this problem, leaving low-resource languages
out of the picture. Bangla is ranked seventh among the top 100 most widely spoken languages, which
motivates us to pay special attention to the Bangla language. Furthermore, Bangla has a more complex
syntactic structure and fewer natural language processing resources; it becomes challenging to perform NLP
tasks like incongruity detection and stance detection. To tackle this problem, we propose a graph-based
hierarchical dual encoder (BGHDE) model for the Bangla language that efficiently learn the content
similarity and the contradiction between Bangla news headline and content paragraphs. The experimental
results show that the proposed Bangla graph-based neural network model achieves above 90% accuracy on
various Bangla news test datasets.

PAPER ID: 507
A Machine Learning Approach to Season Prediction Based on Agricultural Input Orders
Majwega Jackson (Brac University)*
Agriculture is a source of income to many people around the globe and modern agriculture is evolving which
involves the application of additional agricultural inputs to the soil to boost crop productivity creating job
opportunities for suppliers of these inputs. Agricultural inputs suppliers stock lots of products in their stores
as per their recent purchasing experiences. Unfortunately, due to ignorance about seasonal changes, their
products overstay, and some get tainted, contaminated, expired leading to losses caused by dumping with
low on sales hence the closure of some of their businesses. In this 4th industrial revolution, which is smart
agriculture-based, agricultural input suppliers need the help of artiﬁcial intelligence to facilitate decision
making that can make their businesses more proﬁtable and sustainable, In this research, we help suppliers
predict the current season based on farmers’ agricultural input orders in a given time period in order to make
right inputs stocking decisions. The method in this paper successfully models and analyses various machine
learning classiﬁers for illustrating features that facilitate supplier’s decisions before new inputs are stocked
which avoids losses leading to sustainable supplier business growth and development. We use classical
metrics to compute the results of the different algorithms used and XGBoost, Random Forest, Decision tree,
and K-NN all indicated a high percentage overall dataset.
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PAPER ID: 510
Use of Genetic Algorithm and Finite-Difference Time-Domain Calculations to Optimize “Plasmonic”
Thin-ﬁlm Solar Cell Performance
Abrar Jawad Haque (Independent University, Bangladesh)*; Mustafa Mohammad Shaky (Independent
University, Bangladesh); Sabrina Nurhan Hasan (Independent University, Bangladesh); Tawseef Ahmed
Khan (Independent University, Bangladesh); Mohammed Shamim Kaiser (Jahangirnagar University);
Mustafa H Chowdhury (Independent University, Bangladesh)
A methodology based on the use of ﬁnite-difference time-domain calculations and genetic algorithm is
proposed that predicts aluminum nanoparticles (NPs) can be used for improving the opto-electronic
performance of thin-ﬁlm solar cells. Aluminum nanoparticles were coated with a thin silica shell layer that
resulted in shifting the absorption properties of aluminum nanoparticles to longer wavelengths and aiding
the chemical isolation of the highly reactive aluminum nanoparticle core. Silicon thin-ﬁlm solar cells were
then modiﬁed with various sizes of aluminum nanoparticles with varied shell thicknesses that were placed on
top of the silicon substrate, embedded inside it, and placed in a "sandwich" conﬁguration, with one particle
on top of the substrate and another embedded inside, respectively. The results showed that Al-silica
core-shell nanoparticles in a “sandwich” conﬁguration demonstrated the most improved opto-electronic
performance of solar cells when compared to the other conﬁgurations studied. These promising results can
open the door for future collaborative use of Genetic Algorithm and FDTD calculations to design high
sensitivity photovoltaic devices.

PAPER ID: 515
An Ensemble Machine Learning Approach for Detecting Fraudulent Banking Transactions
Sifat Bin Zaman (Military Institute Science and Technology); Noshin Tasnim (Military Institute Science and
Technology)*; Nusrat Jahan (Military Institute Science and Technology); Professor Dr. Md. Mahbubur
Rahman Rahman (Military Institute of Science and Technology (MIST)); Samrat Kumar Dey (Bangladesh
Open University)
Due to the increasing number of customers and banking institutions the number of fraud cases in
banking transactions has in-creased dramatically. Banks are experiencing challenges in protecting the
online and internet banking channel. Dealing with noisy and imbalanced data has greatly increased this
problem. In this research, fraud detection using an ensemble of machine learning classiﬁers is proposed. The
proposed system uses the ensemble of K Nearest Neighbour, Random Forest and XGBoost algorithms to build
the classiﬁer to prevent frauds in banking transactions. To handle dirty data and to ensure a high degree of
detection accuracy for the imbalanced data, an exploratory data analysis is conducted and data is cleaned.
Feature engineering is used to add useful features to the data to improve detection accuracy and
oversampling is done to solve the imbalance in data. Compared to some standalone well-known classiﬁers
and other ensemble models, the proposed classiﬁer shows better results in terms of accuracy, f1 score and
roc-auc score.
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PAPER ID: 517
An Integrated Framework for Bus-Driver Allocation in Bangladesh
Mondira Chakraborty (Jagannath University); Sajeeb Saha (Jagannath University)*
Email: mondirachakraborty.jnu@gmail.com; sajeeb@cse.jnu.ac.bd
Intelligent Transport System (ITS) aims to launch constructive vehicular connectivity and synchronization
techniques which notably improve travel efficiency by reducing traffic gridlock, irregularities, mishaps, etc.
There are numerous applications of ITS innovations in ﬁrst-world countries where emergent nations are yet
depending on the fragmented disorganized analog public transportation system. The key challenge in
underdeveloped countries is the maintenance of efficient timetables and scheduling of public transportation
systems. In this paper, we have proposed a bus transit framework that consists of a timetable and a
bus-driver scheduling algorithm to resolve this predicament. A coherent timetable considering passenger
load in traffic rush hours is generated for scheduling the ﬁxed number of trips and lines. To schedule the
buses and drivers, three selection procedures- First Serve Check First (FSCF), Equal Allocation (EA), Random
Allocation (RA) have been implemented and analyzed with varying numbers of trips and lines. The
experimental results depict that, FSCF schedules with a minimum number of vehicles and drivers, though the
algorithm runtime is higher compared to other approaches.

PAPER ID: 521
Towards Embedding Hyperparameters Optimization: Analyzing Their Impacts on Deep
Leaning-based Text Classiﬁcation
Mohammed Moshiul Hoque (Chittagong University of Engineering & Technology)*; Md Rajib Hossain
(Chittagong University of Engineering & Technology)
Email: moshiul_240@cuet.ac.bd; rajcsecuet@gmail.com
In the last few years, an enormous amount of unstructured text documents has been added to the World
Wide Web because of the availability of electronic gadgets and the Internet. Using text classiﬁcation, this
large amount of texts are appropriately organized, searched, and manipulated by the high resource
language (e.g., English). Nevertheless, till now, it is a so-called issue for low resource languages (like Bengali).
Lack of standard corpus, hyperparameters tuning method and embedding model evaluations are signiﬁcant
barriers in Bengali text classiﬁcation. Text classiﬁcation performance depends on embedding features, and
the best embedding hyperparameter settings can produce the best embedding feature. This paper
investigates the inﬂuence of embedding hyperparameters on Bengali text classiﬁcation. The analysis
concludes that the best embedding hyperparameters with convolutional neural networks (CNNs) attained
the maximum text classiﬁcation accuracy of 95.16% in BARD and 84.72% in IndicNLP datasets.

101

International Conference on 4th Industrial Revolution and Beyond

COMMITTEE
Advisory Committee
Mr. Sajeeb Wazed (Chief Adviser)
Hon’ble ICT Affairs Adviser to the Hon’ble Prime Minister
Dr. Dipu Moni, M.P
Hon’ble Minister, Ministry of Education
Dr. A. K. Abdul Momen, M.P
Hon’ble Minister, Ministry of Foreign Affairs
Mr. Nurul Majid Mahmud Humayun, M.P
Hon’ble Minister, Ministry of Industries
Architect Yeafesh Osman
Hon’ble Minister, Ministry of Science and Technology
Mr. Mustafa Jabbar
Hon’ble Minister, Ministry of Posts, Telecommunications
and Information Technology
Professor Dr. Gowher Rizvi
Hon’ble International Relation Affairs Adviser to the
Hon’ble Prime Minister
Mr. Salman Fazlur Rahman
Hon’ble Private Industry and Investment Adviser to the
Hon’ble Prime Minister
Mr. Md. Zakir Hossain, M.P
Hon’ble Minister of State, Ministry of Primary and Mass
Education
Mr. Zunaid Ahmed Palak, M.P
Hon’ble Minister of State, ICT Division, Ministry of Posts,
Telecommunications and Information Technology
Professor Dr. Shamsul Alam
Hon’ble Minister of State, Ministry of Planning
Mr. Mohibul Hassan Chowdhoury, M.P
Hon’ble Deputy Minister, Ministry of Education
Cabinet Secretary, Cabinet Division
Principal Secretary to the Hon’ble Prime Minister
Principal Coordinator (SDG)
Chairman, Bangladesh Public Service Commission
Senior Secretary, ICT Division
Chairman, Bangladesh Accreditation Council
Chairman, Bangladesh Satellite Company Ltd.
Chairman, Bangladesh Securities and Exchange
Commission (BSEC)
Secretary, Secondary and Higher Education Division,
Ministry of Education
Secretary, Prime Minister’s Office
Secretary, Ministry of Science and Technology
Secretary, Ministry of Primary and Mass Education
Secretary, Technical and Madrasha Education Division,
Ministry of Education
Member (Secretary), Socio Economic Infrastructure
Division, Planning Commission
Secretary, Ministry of Industries

102

Shariff Enamul Kabir, Department of Chemistry,
Jahangirnagar University
Mohammad Kaykobad, Department of Computer Science
& Engineering, BRAC University
Haseena Khan, Department of Biochemistry and Molecular
Biology, University of Dhaka
Hamida Banu, Department of Physics, University of
Chittagong
Arun Kumar Basak, Department of Physics, University of
Rajshahi
President, Federation of Bangladesh Chambers of
Commerce and Industries (FBCCI)
President, Dhaka Chamber of Commerce & Industry (DCCI)

Steering committee
Kazi Shahidullah, Chairman, UGC of Bangladesh (Chair)
Dil Afroza Begum, Member, UGC of Bangladesh
Md. Sazzad Hossain, Member, UGC of Bangladesh
Muhammad Alamgir, Member, UGC of Bangladesh
Biswajit Chanda, Member, UGC of Bangladesh
Md. Abu Taher, Member, UGC of Bangladesh

Organizing Committee
Md. Sazzad Hossain, Member, UGC of Bangladesh (Chair)
Md Sarwar Morshed, AUST
Mohammad Mahfuzul Islam, BUET
A K M Zakir Hossain, BAU
Mamunur Rashid, DU
Md. Shah Azam, RU
Mohammad Tofayal Ahmed, JUST
Md. Roshidul Hasan, BSMRAU
Shamim Al Mamun, JU
Ferdous Zaman, UGC of Bangladesh
Sultan Mahmud Bhuiyan, UGC of Bangladesh
A K M Shamsul Areﬁn, UGC of Bangladesh
Md. Kamal Hossain, UGC of Bangladesh
Md. Fakhrul Islam, UGC of Bangladesh
Md. Omar Faruque, UGC of Bangladesh
Durga Rani Sarker, UGC of Bangladesh
Md. Shah Alam, UGC of Bangladesh
Muhammad Jaminur Rahman, UGC of Bangladesh
M Maksudur Rahman Bhuiyan, UGC of Bangladesh
Md. Rezaul Karim Hawlader, UGC of Bangladesh
Nahid Sultana, UGC of Bangladesh
Bishnu Mallick, UGC of Bangladesh
Probir Chandra Das, UGC of Bangladesh

International Conference on 4th Industrial Revolution and Beyond

Local Advisory Committee
Dil Afroza Begum, Member, UGC of Bangladesh (Chair)
A B M Siddique Hossain, AIUB
A Z M Touhidul Islam, RU
Mohammad Kaykobad, BRACU
M Rizwan Khan, UIU
M M A Hashem, KUET
M Lutfar Rahman, DIU
Mohammod Abul Kashem, DUET
Mozammel Huq Azad Khan, EWU
Nasim Akhtar, CUST
S I Khan, BRACU
Subrata Kumar Aditya, SHU
Syed Akhter Hossain, ULAB
Suraiya Pervin, DU

International Advisory Committee
Muhammad Alamgir, Member, UGC of Bangladesh (Chair)
Alamgir Hossain, Teesside University, UK
Anirban Bandyopadhyay, NIMS, Japan
Ayman Alfalou, University of Brittany, France
Ekram Hossain, University of Manitoba, Canada
Latifur Khan, University of Texas, USA
M A Karim, University of Massachusetts, USA
M Ashraful Alam, Purdue University, USA
Marek Perkowski, Portland State University, Oregon, USA
Mohammad S. Alam, Texas A&M University, USA
Mustaﬁzur Rahman, Intel Co, USA
M Zahid Hasan, Princeton University, USA
N Kishi, University of Electro-communication, Japan
Ramjee Prasad, Aarhus University, Denmark
Ranjan Gangopadhy, LNMIIT, India
Vijayan Asari, University of Dayton, USA
Saifur Rahman, Virginia Tech, USA
Syed Ishtiaque Ahmed, University of Toronto, Canada
Taher Saif, Stanford University, USA
Kanad Ray, Amity University, India

Invitation, Reception and
Hall Management Committee
Biswajit Chanda, Member, UGC of Bangladesh (Chair)
Sultan Mahmud Bhuiyan, UGC of Bangladesh
Fakhrul Islam, UGC of Bangladesh

Finance Committee
Md. Abu Taher, Member, UGC of Bangladesh (Chair)

Ferdous Jaman, UGC of Bangladesh
M Shamim Kaiser, JU
Shamim Al Mamun, JU
Mohammed Shahadat Hossain, CU
Mr. Md. Shah Alam, Director, (Addl. Charge)
Finance and Accounts Division, UGC-Member
Mr. Md. Rezaul Karim Hawlader, Addl. Director,
Finance and Accounts Division, UGC-Member

Finance Sub-Committee
Md. Abu Taher, Member, UGC of Bangladesh (Chair)
Md. Shah Alam, UGC of Bangladesh
Md. Rezaul Karim Hawlader, UGC of Bangladesh

Technical Program Committee
Satya Prasad Majumder, VC, BUET (Chair)
Md. Shahadat Hossain, CU
M Shamim Kaiser, JU
Md Abdur Razzaque, DU
Mufti Mahmud, NTU, UK
Nazrul Islam, MIST
Md Atiqur Rahman Ahad, DU
Nazmul Siddique, Ulster Univ., IR
Mohammad Shorif Uddin, JU
Celia Sahanaz, BUET

Event Management Sub-Committee
Ferdous Zaman, UGC of Bangladesh
Zafor Ahommad Jahanger, UGC of Bangladesh
Mohammad Maksudur Rahman Bhuiyan, UGC of
Bangladesh
Durga Rani Sarker, UGC of Bangladesh
Mauli Azad, UGC of Bangladesh
Md. Mohibbul Ahsan, UGC of Bangladesh
Suraiya Farhana, UGC of Bangladesh
Md. Haﬁzur Rahman, UGC of Bangladesh
Md. Golam Dostogir, UGC of Bangladesh
Muhammad Yousuf Ali Khan, UGC of Bangladesh
Probir Chandra Das, UGC of Bangladesh

103

International Conference on 4th Industrial Revolution and Beyond

Venue Preparation and
Accommodation Sub-Committee
Sultan Mahmud Bhuiyan, UGC of Bangladesh (Chair)
Bishnu Mallick, UGC of Bangladesh
Rukshana Laila, UGC of Bangladesh
S.M. Khan Jahan Ali, UGC of Bangladesh
Muhammad Masud Hossen, UGC of Bangladesh
Md. Asif Siddique, UGC of Bangladesh
Mosharaf Hossain, UGC of Bangladesh
Mehedi Hasan Hawladar, UGC of Bangladesh
Md. Abdul Mannan, UGC of Bangladesh
Robiul Islam, UGC of Bangladesh
Engr. Mohammad Ziaur Rahman, UGC of Bangladesh
Md. Golam Dostogir, UGC of Bangladesh
Mohammad Shariful Islam, UGC of Bangladesh
Shahnaz Sultana, UGC of Bangladesh
Nure Shahrin Islam, UGC of Bangladesh

Publicity Sub-committee
A K M Shamsul Areﬁn, UGC of Bangladesh
M. Shamim Kaiser, Professor, Institute of Information
Technology, JU
Md. Shahin Siraj, Deputy Director Research Support
and publicaion Division
Md. Aktaruzzaman, DIU
Chowdhury Akram Hossain, AIUB
Probir Chandra Das, PS (Assistant Secretary) to the
respected Member Professor Dr. Md. Sazzad Hossain
Md. Alomgir Hossain, UGC of Bangladesh
Fariduzzaman, UGC of Bangladesh
Md. Saiful Islam, BUET (Publicity Head)
Sarwar Ali, RU
Bikash Kumar Paul, Mawlana Bhashani Science and
Technology University
Md. Mahfujur Rahman, Daffodil International University
Sayed Asaduzzaman, Rangamati Science and
Technology University
Md Shahriare Satu, Noakhali Science and Technology
University
Farzana Tasnim Rekha, Gono Bishwabidyalay
Milon Biswas, Bangladesh University of Business and
Technology
Md. Mahbub-or-Rashid, European University of
Bangladesh
Nusrat Jahan, Daffodil International University
Sohely Jahan, University of Barisal
Marjia Sultana, Begum Rokeya University
Farzana Akter, Bangabandhu Sheikh Mujibur Rahman
Digital University, Bangladesh
Md. Rakib Hasan, Comilla University

104

Md. Sabab Zulﬁker, Daffodil International University
Dhonita Tripura, Rangamati science and technology
University
Al Amin Biswas, Daffodil International University
Taskin Noor Turna, Pabna University of Science and
Technology
Nurjahan, Bangabandhu Sheikh Mujibur Rahman
Digital University, Bangladesh (BDU)
Md. Selim Hossain, Daffodil International University
M. Raihan, North Western University, Khulna
Farhana Akter Sunny, Green University of Bangladesh
Shakila Zaman, BRAC University
Sultana Jahan Soheli, Noakhali Science and
Technology University
Md. Torikur Rahman, Uttara University
Tanjim Mahmud, Rangamati Science and Technology
University
Tasniya Ahmed, Noakhali Science and Technology
University
Tasnim Binte Shawkat, Rajshahi University of
Engineering & Technology
Sowmitra das, Port City International University
Jebunnessa Jeba, JU
Abdul Kadar Muhammad Masum, IIUC
Abdur Rahman, PCIU
Ashraful Alam, BRACU
Chowdhury Akram Hossain, AIUB
Dilshad Mehjabeen, SUB
Donita Tripura, RMSTU
Farhana Akter Sunny, GUB
Iqbal H. Sarker, CUET
Maheen Islam, EWU
Mahfuzur Rahman, EUB
Md. Abdul Alim, KU
Md. Ahsan Habib, MBSTU
Md Asif Nashiry, CSE. JUST
Md. Ebrahim Hossain, LUB
Md Hasan Al Banna, BUP
Md. Mahmudul Hasan, CSE, PUST
Md. Mahfujur Rahman, DIU
Md. Maynul Islam, BUP
Md. Saidur Rahman Kohinoor, LUB
Md. Samin Rahman, BSMRAAU
Md Sazzadur Rahman, JU
Milon Biswas, BUBT
Mohammad Muntasir Hasan , BUET
Mustafa Habib Chowdhury, IUB
Nurjahan Nipa, BDU
Nusrat Jahan, DIU
Partha Chakraborty, COU
Saadia Binte Alam, IUBAT

International Conference on 4th Industrial Revolution and Beyond
Sadia Sharmin, IUT
Saiful Azad, GUB
Sarwar Ali, RU
Shams Shaila Islam, HSTU
Sultana Jahan Soheli NSTU
Sajeeb Saha, JNU
Taskin Noor Turna, PUST
Tasmia Hossain, UAP

Publication Sub-Committee
Md. Kamal Hossain, UGC of Bangladesh (Chair)
A K M Shamsul Areﬁn, UGC of Bangladesh
Md. Fakhrul Islam, UGC of Bangladesh
Md. Shahadat Hossain, Professor, Dept. of CSE,
University of Chittagong
Md. Sarwar Morshed, Professor, Dept. of Mechanical
and Production Engineering, AUST
M. Shamim Kaiser, Professor, Institute of Information
Technology, JU
Nahid Sultana
Shamim Al Mamun, Associate Professor, Institute of
Information Technology, JU
Bishnu Mallick, UGC of Bangladesh
Mohammad Abdul Mannan, UGC of Bangladesh
Muhammad Yousuf Ali Khan, UGC of Bangladesh

Invitation Sub-Committee
Md. Fakhrul Islam, UGC of Bangladesh (Chair)
Engr. Mohammad Ziaur Rahman, UGC of Bangladesh
Md. Rokonuzzaman, UGC of Bangladesh
Nasima Akter Khatun, UGC of Bangladesh
Probir Chandra Das, UGC of Bangladesh
Md. Mustaque Ahmed, UGC of Bangladesh

Registration Sub-Committee
Md. Omar Faruque, UGC of Bangladesh (Chair)
Muhammad Jaminur Rahman, UGC of Bangladesh
Shivananda Shil, UGC of Bangladesh
Md. Abdul Mannan, UGC of Bangladesh
Md. Asaduzzaman, UGC of Bangladesh
Md. Golam Dostogir, UGC of Bangladesh
Muhammad Yousuf Ali Khan, UGC of Bangladesh
Dwijendra Chandra Das, UGC of Bangladesh
Robiul Islam, UGC of Bangladesh
Mohammad Shariful Islam, UGC of Bangladesh
Shahnaz Sultana, UGC of Bangladesh
Nure Shahrin Islam, UGC of Bangladesh
Rifat Nazneen, UGC of Bangladesh

Website Management
Sub-Committee
Mohammad Maksudur Rahman Bhuiyan, UGC of
Bangladesh (Chair)
Shamim Al Mamun, JU
Mahfuzur Rahman, DIU
Md Jaber Al Nahian, BUP
Md. Aktaruzzaman, DIU

Nobel laureates and Keynotes
Sub-Committee
Mohammed Shahadat Hossain, CU (Chair)
Md Atiqur Rahman Ahad, DU
Celia Shahanaz, BUET
M Shamim Kaiser, JU
Mahabub Majumder, BRACU
Haﬁz A Rahman, NSU

Technical Talks Sub-Committee
Mohammad Shorif Uddin, JU (Chair)
Mohammad Sarwar Morshed, AUST
Anisuzzaman Talukder, BUET
Asif Naimur Rashed, Robi
Zakariya Shopon, Rainbow IT

Special Session Sub-Committee
Saidur Rahman, BUET (Chair)
Laﬁfa Jamal, DU
Mofazzal Hossain, ULAB
Mohammad Shaﬁul Alam, AUST

Tutorial and Workshop
Sub-Committee
M Moshiul Hoque, CUET (Chair)
Rameswar Debnath, KU
Md. Anwarus Salam, UAP
Fahmida Hossian Tithi, DIU
Sajid Muhaimin Choudhury, BUET
Lutfa Akter, BUET
A R M Harunur Rashid, IUT
Pintu Chandra Shill, KUET
Bobby Barua, AUST

105

International Conference on 4th Industrial Revolution and Beyond

Track Committee

Technical Review Committee

Abdullah-Al Nahid, KU

A F M SHAHAB UDDIN, Kyung Hee University, South Korea

Ahmed Wasif Reza, EWU

A N M Shahebul Hasan, AIUB, BD

Saadia Alam, U of Hyogo, Japan

A S M Touhidul Hasan,UAP,BD

Fazlul Hasan Siddiqui , DUET

A. B. M. Alim Al Islam, BUET, BD

M. M. A. Hasehm, KUET

A. B. M. Aowlad Hossain, KUET, BD

Md Obaidur Rahman, DUET

A.H.M. Hoque, CU, BD

Md. Abu Layek, JnU

A.K.M. Fazlul Haque DIU, BD

Md. Saiful Islam, BUET

A S M Sanwar Hosen, JNU, South Korea

Muhammad Golam Kibria, ULAB

Abdullah-Al Nahid, KU, BD

Farhana Sarker, ULAB

Abir Ahmed, AIUB, BD

Fida Hasan, RMIT University

ABM Rashid, BUET, BD

Hussain Nyeem, MIST

Abu Hena Shatil, AIUB, BD

M. Shahidur Rahman, SUST

Abu Nowshed Chy, CU, BD

Md Atiqur Rahman Ahad, DU

Abu Shamim Mohammad Arif, KU, BD

Md Golam Mostafa, MIST

Abul Kalam Azad, ULAB, BD

Md Hossam-E Haider, MIST

Afsana Begum, DIU, BD

Md Kaﬁul Islam, IUB

Ahsanur Rahman,NSU

Md Sazzadur Rahman, IIT, JU

AKM Baki, AUST, BD

Md. Abdul Alim, KU

Aminul Islam, MIST, BD

Md. Abdur Rahman, AIUB

Aminul Islam, KU, BD

Md. Farhad Hossain, BUET

Anas Abdullah Alvi,AIUB, BD

Md. Golam Rashed, RU

Anindya Iqbal, BUET, BD

Md. Saiful Islam, BUET

Anupam Bairagi, KU, BD

Mohammad Abu Yousuf, JU

Arif Ahmad,SUST, BD

Mohammad Nurul Huda, UIU

Ashikur Rahman, BUET, BD

Mohammad Shahadat Hossain, CU

Asif Mahfuz, AIUB, BD

Mohammad Shamsul Areﬁn, CUET

Atanu Shome, KU, BD

Mohammed Hoque, CUET

Alessandra Pedrocchi, Politechnico di Milano, Italy

Mohammed Kaiser, JU

Alessandro Gozzi, IIT, Italy

Mohammed Eunus Ali, BUET

Amir Hussain, ENU, UK

Mufti Mahmud, NTU, UK

Anirban-Bandyopadhyay, NIMS, Japan

Muhammad Nazrul Islam, MIST

Antesar Shabut, LTU, UK

Nabeel Mohammed, NSU

Antony Lam, Mercari Inc, Japan

Nasima Begum, UAP

Atik Mahabub, Concordia University, Canada

A.K.M. Fazlul Haque, DIU

Bishwajit Banik Pathik, AIUB, BD

Shaikh Anowarul Fattah, BUET

Bobby Barua, AUST, BD

S M Abdur Razzak, RUET

Belayat Hossain, LU, UK

Rameswar Debnath, KU

Bernd Kuhn, OIST, Japan

Rashed Mustafa, CU

Bo Song, USQ, Australia

Risala Tahsin Khan, JU

Chinmay Bepery, PSTU, BD

S. M. Riazul Islam, Sejong University

Cosimo Ieracitano, UNIRC, Italy

Sejutib Rahman, DU

Cris Calude, University of Auckland, New Zealand

Shamim Al Mamun, JU

Daniel K. Wójcik, Nencki Institute of Experimental Biology,
Poland

Syed Galib, JUST

106

International Conference on 4th Industrial Revolution and Beyond
Daniel Marcus, UW, USA
David Brown, NTU, UK
Davide Zoccolan, SISSA, Italy
Dejan C Gope, JU
Derong Liu, UIC, USA
Dipankar Das, RU, BD
Effat Jahan, AIUB, BD
Egidio D’Angelo, University of Pavia, Italy
Eleni Vasilaki, The University of Sheffield, UK
Francesco Carlo Morabito, UNIRC, Italy
Francesco Papaleo, University of Padova and IIT, Italy
Fahim Alam, CU, BD
Farhadur Ariﬁn, AIUB, BD
Farhana Sarker, ULAB, BD
Farhana Tazmim Pinki, KU, BD
Fazlul Hasan Siddiqui, DUET, BD
Ferdous Shaun, AIUB, BD
Feroz Ahmed, IUB, BD
Fida Hasan, RMIT University
Foisal Ahmed, Tallinn University of Technology
Gabriella Panuccio, IIT, Italy
Gaute Einevoll, NMBU, Norway
Giacomo Indiveri, UZH, Switzerland
Giancarlo Ferregno, Politechnico di Milano, Italy
Giorgio A. Ascoli, GMU, USA
Golam Dastoger Bashar, Boise State University, USA
Guenther Zeck, NMI, Germany
Gustavo Deco, UPF, Spain
H Liu Wayne, State University, USA
Haque, RU, BD
Hasan Murad, BUET, BD
Hussain Nyeem, MIST, BD
Imtiaz Mahmud, Kyungpook National University
Iqbal Sarker, CSE, CUET
Iqbal Aziz Khan, RU
Iqbal Aziz Khan, RU, BD
Jabed Faysal, KU, BD
Joyprokash Chakrabartty, CUET, BD
Imtiaz Mahmud, KNU, Korea
Joarder Kamruzzaman, Federation University, Australia
Jonathan Mappelli, University of Modena, Italy
Kaﬁ Rahman, Truman State University, BD
Kamruddin Nur, AIUB, BD
Kawshik Shikder, AIUB, BD
Kazi Firoz Ahmed, AIUB, BD

Kazi Masudul Alam, KU, BD
Kazi Md. Rokibul Alam,KUET, BD
Kazi Sakib, DU, BD
Khaleda Ali, DU, BD
Khandaker Tabin Hasan,AIUB, BD
KC Santosh, USD, USA
Lu Cao, Saitama University, Japan
Luca Benini, ETH, Switzerland
Luca Berdondini, IIT, Italy
Luciano Gamberini, University of Padova, Italy
Laﬁfa Jamal, DU, BD
Lasker Ershad Ali, KU, BD
Lutfa Akter, BUET, BD
M Akhtaruzzaman, MIST, BD
M Kabiruzzaman, AIUB, BD
M M Manjurul Islam, AIUB, BD, BD
M Raihan, North Western University, Khulna, BD
M. A. H. Akhand, KUET, BD
M. A. H. AKHAND, KUET, BD
M. Raihan, North Western University, Khulna, BD
M. Shahidur Rahman , SUST, BD
M.M.A. Hashem, KUET, BD
Mahfuzul Hoq Chowdhury, CUET, BD
Manan Noor, JU, BD
Manishankar Mondal, KU, BD
Manowarul Islam, JNU, BD
Marium-E -Jannat, SUST, BD
Mashudur Rahman, IFRD, BCSIR, BD
Md Abdul Masud, PSTU, BD
Md Aktaruzzaman, Islamic University, BD
Md Areﬁn, BUBT, BD
Md. Al Mamun, RUET, BD
Md Ashif Islam Oni, AIUB, BD
Md Atiqur Rahman Ahad, DU, BD
Md Awal, ECE Discipline, KU, BD
Md Belal Bin Heyat, UESTC
Md Dulal Haque, HSTU, BD
Md Ezharul Islam, JU, BD
Md Forhad Rabbi, SUST, BD
MD FOYSAL HAQUE, Dong-A University
MD HALIM, MIST, BD
Md Islam, RU, BD
Md Jaber Nahian, BUP, BD
Md Mahadi Hasan Nahid, SUST, BD
Md Mehedi Hasan, DU, BD
Md Mostofa Kamal Rasel, EWU, BD

107

International Conference on 4th Industrial Revolution and Beyond
Md Nasim Adnan, JUST, BD

Md. Mizanur Rahman, KU, BD

Md Nazmul Hasan, University of Ulsan

Md. Motaharul Islam, UIU, BD

Md Obaidur Rahman, DUET, BD

Md. Motiur Rahman, MBSTU, BD

Md Rahman, UITS, BD

Md. Musﬁque Anwar, JU, BD

Md Rajib Hossain, CUET, BD

Md. Nahiyan Uddin, UAP, BD

Md Rakibul Islam, University of Wisconsin - Eau Claire

Md. Nawab Yousuf Ali, EWU, BD

Md Rifat Ahmmd Rashid, ULAB

Md. Rabiul Islam, AIUB, BD

Md Samsuzzaman, PSTU, BD

Md. Raﬁqul Islam, KUET, BD

Md Sazzadur Rahman, IIT, JU, BD

Md. Ragib Amin Nihal, DU, BD

Md Shahidul Islam, IIT, JU, BD

Md. Rifat Hazari, AIUB, BD

Md Tanzil Shahria, University of Wisconsin-Milwaukee

Md. Saddam Hossain Mukta, UIU, BD

Md Zahidul Islam, Islamic University

Md. Saiful Islam, BUET, BD

Md Zulﬁker Mahmud, Jagannath University, BD

Md. Saiful Islam, SUST, BD

Md. Islam, DU, BD

Md. Salah Uddin Yusuf, KUET, BD

Md. Abdul Alim, KU, BD

Md. Samsuzzaman Sobuz, PSTU, BD

Md. Abu Yousuf, Dept. of IIT, JU, BD

Md. Sanaullah Chowdhury, CU, BD

Md. Abu Layek, JnU, BD

Md. Saniat Rahman Zishan, AIUB, BD

Md. Ahsan Habib, MBSTU, BD

Md. Selim Hossain, DIU, BD

Md. Alamgir Hossain, Islamic University, BD

Md. Shahariar Parvez, AIUB

Md. Anwarul Abedin, DUET, BD

Md. Shahjahan, KUET

Md. Arafat Hossain, KUET, BD

Md. Shahriar Mahbub, AUST, BD

Md. Ashraful Islam, RU, BD

Md. Shamim Ahsan, KU, BD

Md. Delowar Hossain, HSTU, BD

Md. Sheikh Sadi, KUET, BD

Md. Eamin Rahmn, SUST, BD

Md. Sohel Mahmud Sher, KU, BD

Md. Farhad Hossain,BUET, BD

Md. Tanvir Hasan, JUST, BD

Md. Faruque Hossain,KUET, BD

Md. Tariq Hasan, KU, BD

Md. Foisal Hossain, KUET, BD

Mehedi Hasan, AIUB, BD

Md. Forkan Uddin, BUET, BD

Milon Biswas , BUBT, BD

Md. Golam Rashed, RU, BD

Mir Md Jahangir Kabir, RUET, BD

Md. Habibur Rahman, BDU

Mirza Mohd Shahriar Maswood, KUET, BD

Md. Hasanul Kabir, "IUT, BD - Image Proc"

Mohammad Islam, International Islamic University Malaysia

Md. Hossain, BUBT

Mohammad Shidujaman, AIUB, BD

Md. Humayun Kabir, AIUB

Mohammad Abdullah Al Mumin, SUST, BD

Md. Humayun Kabir, JU-CSE

Mohammad Abu Yousuf, JU, BD

Md. Iqbal Bahar Chowdhury, UIU, BD

Mohammad Farhad Bulbul, JUST, BD

Md. Jahedul Islam, KUET, BD

Mohammad Khairul Islam, CU, BD

Md. Kaﬁul Islam, IUB, BD

Mohammad Mamun Elahi, UIU, BD

Md. Kamrul Hassan, AIUB, BD

Mohammad Nasir Uddin, AIUB, BD

Md. Liakot Ali,BUET, BD

Mohammad Nurul Huda, UIU, BD

Md. Mahabub Hossain, HSTU

Mohammad Rashedur Rahman, NSU, BD

Md. Mahbub Hasan, KUET, BD

Mohammad Shamsul Areﬁn, CUET, BD

Md. Mahbubur Rahman, MIST, BD

Mohammed Kaiser, JU, BD

Md. Mahbubur Rahman Rahman,MIST, BD

Mohammed Moshiul Hoque, CUET, BD

Md. Martuza Ahamad, Bangabandhu Sheikh Mujibur
Rahman Science & Technology University, BD

Mohammed Zilani, James Cook University, Australia

Md. Meganur Rhaman, AUST, BD

Molla Hussein, UAP, BD

108

Mohidul Islam, KU, BD

International Conference on 4th Industrial Revolution and Beyond
Monir Hossen, KUET, BD

Nilanjan Dey, JIS University, India

Monir Morshed, MBSTU, BD

Ning Zhong, Maebashi Institute of Technology, Japan

Mosabber Uddin Ahmed, DU, BD

Noushath Shaffi, CAS, Oman

Mostafa Zaman Chowdhury, KUET, BD

Ofer Yizhar, Weizmann Institute of Science, Israel

Mostofa Nasir, MBSTU, BD

Omprakash Kaiwartya, NTU, UK

Mrinal Kanti Baowaly, Bangabandhu Sheikh Mujibur
Rahman Science and Technology University, BD

Omar Sharif, CUET, BD

Muammer Arif, MIST, BD
Mufti Mahmud, NTU, UK
Muhammad Abdul Goffar Khan, RUET, BD
Muhammad Abdullah Adnan, BUET, BD
Muhammad Asad Rahman, CUET, BD
Muhammad Golam Kibria, ULAB, BD
Muhammad Hasan, ULAB, BD
Muhammad Nazrul Islam, MIST, BD
Muhammad Sajjadur Rahim, RU, BD
Muhammad Shahin Uddin, MBSTU, BD
Muhammed Patwary, IIUC, BD
Mustafa Chowdhury, IUB, BD
Nabeel Mohammed, NSU, BD
M Ali Akber Dewan, Athabasca University, Canada
Manjunath Aradhya, JSS STU, India
Manohar Das, Oakland University, USA

Pallab Kumar Choudhury,KUET, BD
Pintu Shill, KUET, BD
Pranab Kumar Dhar, CUET, BD
Paolo Del Giudice, ISS, Italy
Paolo Massobrio, UniGe, Italy
Patrick Ruther, University of Freiburg, Germany
Raﬁa Nishat Toma,University of Ulsan
Raja Hasan, AIUB, BD
Rajeev Shah, Sunway International Business School
Rameswar Debnath, KU, BD
Rashed Mazumder, JU, BD
Rashed Mustafa, CU, BD
Riasat Khan, NSU, BD
Rifat Shahriyar, BUET, BD
Risala Tahsin Khan, JU, BD
Ruhul Amin, Fordham University

Marco Mongillo, University of Padova, Italy

Ryota Suzuki, National Institute of Advanced Industrial
Science and Technology (AIST)

Martin McGinnity, Ulster University, UK

S M Imrat Rahman, AIUB, BD

Marzia Hoque-Tania, Oxford University, UK

Rajesh R., CUK, India

Mathew Diamond, SISSA, Italy

Ralf Zeitler, Venneos GmbH, Germany

Mathias Prigge, Weizmann Institute of Science, Israel

Ramani Kannan, UTP, Malaysia

Michele Magno, ETH

Roland Thewes, TUB, Germany

Min Jiang, XMU, China

Ryote Suzuki, Saitama University, Japan

Nadia Nowshin, AIUB, BD

S M Raﬁuddin, UAP, BD

Nafees Mansoor, ULAB, BD

S M Shamsul Alam, KU, BD

Naﬁsa Noor, NSU, BD

SADID MUNEER, UIU, BD

Naﬁz Ahmed Chisty, AIUB, BD

Saifur Rahman Sabuj, Brac University, BD

Naﬁz Imtiaz Khan, MIST, BD

Sajal Das, RUET, BD

Naruttam Kumar Roy, KUET, BD

Sajeeb Saha, CSE, JnU, BD

Nasrin Akhter, KUET, BD

Sajid Muhaimin Choudhury, BUET, BD

Nasrin Sultana, HSTU, BD

Sajjad Waheed, MBSTU, BD

Nihad Karim Chowdhury, CU BD
Niloy Sikder, KU, BD

Saleh Ahmed, Bangabandhu Sheikh Mujibur Rahman
Science and Technology University, BD

Nirjhor Tahmidur Rouf, AIUB, BD

Sarder Fakhrul Abedin, Mid Sweden University

Norhidayah Azman, Universiti Sains Islam Malaysia

Sarwar Ali, RU, BD

Nowshin Alam, AIUB, BD

Sarwar Ali, RU, BD

Nusrat Sharmin, MIST, BD

Sehrish Khan, KU, BD

Nelishia Pillay, UP, South Africa

Selina Sharmin, JNU, BD

Nikola Kasabov, AUT, New Zealand

109

International Conference on 4th Industrial Revolution and Beyond
Shaﬁn Rahman, NSU, BD
Shafkat Kibria, Leading University, BD
Shahera Hossain, UAP, BD
Shahriar Rahman, UIU, BD
Shamim Ahmad, RU, BD

Paper Management System
Md. Al Mamun, RUET (Chair)
Sajeeb Saha, JNU
Shamim Al Mamun, JU

Shamim Ahmed Deowan, DU, BD
Shamim Ahmed Deowan, DU, BD
Shamim Ahmed, BUBT, BD
Shamim Al Mamun, JU, BD
Shazzad Hosain,NSU, BD
Sheikh Farhana Binte Ahmed, Uttara University
Sheikh Shanawaz Mostafa, Interactive Technologies Institute
Shuvra Saha, AIUB, BD
Sifat Momen, NSU, BD
Silvia Ahmed, NSU, BD
Sohrab Nizami, University of Queensland
Subrata Aditya, DU, BD
Sudipta Kar, Amazon
Sujan sarker, DU, BD
Sujit mondal, Islamic University, BD
Swakkhar Shatabda, UIU, BD
Syed Galib, JUST, BD
Syed Hossain, ULAB, BD
S M Riazul Islam, Sejong University, South Korea
T. M. Shahriar Sazzad, MIST, BD
Tahseen Asma Meem, AIUB, BD
Tama Fouzder, ULAB, BD
Tanjina Helaly, UAP, BD
Tanvir Rahman, MBSTU, BD
Tapotosh Ghosh, NUB, BD
Taslima Ferdaus, DIU, BD
Tasmiah Anannya, MIST, BD
Tasnuva Ashrafee, Medtronic
Tawsin Uddin Ahmed, CU, BD
Tofael Ahmed, EEE, CUET, BD
Tushar Saha, JKKNIU
Uzzal Acharjee, JnU, BD
Uzzal Kumar Acharjee, JnU, BD
Vaskar Deka, Gauhati University
Vicky Yamamoto, Keck School of Medicine of USC, USA
Vijay Bhaskar Semwal, IIIT, India
Wladyslaw Homenda, WUT, Poland
Wolfgang Maas, TU Graz, Austria
Yang Yang, BFU, China
Zinat Tasneem, RUET, BD

110

Mujib 100 Idea
M Shahadat Hossian, CU
Shamim Al Mamun, JU

Mujib 100 Industrial Exhibition
Mohammad Sarwar Morshed, AUST (Chair)
M. Shamim Kaiser, JU (Vice-Chair)
Chowdhury Akram Hossain, AIUB (Secretary)
Tasnim Binte Shawkat, RUET (Joint-Secretary)

International Conference on 4th Industrial Revolution and Beyond

Committee for the Celebration of Father of the Nation
Bangabandhu Sheikh Mujibur Rahman’s
Birth Centenary & Mujibborsho in UGC
Professor Dr. Md. Sazzad Hossain
Member, UGC of Bangladesh (Convener)
Professor Dr. Muhammed Alamgir
Member, UGC of Bangladesh
Professor Dr. Md. Abu Taher
Member, UGC of Bangladesh
Dr. Ferdous Zaman, UGC of Bangladesh
Dr. Sultan Mahmud Bhuiyan, UGC of Bangladesh
Dr. A K M Shamsul Areﬁn, UGC of Bangladesh
Md. Kamal Hossain, UGC of Bangladesh
Dr. Md. Fakhrul Islam, UGC of Bangladesh
Md. Omar Faruque, UGC of Bangladesh
Mohammad Maksudur Rahman Bhuiyan, UGC of Bangladesh
Md. Shah Alam, UGC of Bangladesh
Zafor Ahommad Jahanger, UGC of Bangladesh
Dr. Durga Rani Sarker, UGC of Bangladesh
Tahmina Rahman, UGC of Bangladesh
Bishnu Mallick, UGC of Bangladesh (Member-Secretary)
Mohammad Nazrul Islam, UGC of Bangladesh
Md. Golam Dostogir, UGC of Bangladesh
Muhammad Yousuf Ali Khan, UGC of Bangladesh
Robiul Islam, UGC of Bangladesh
Nure Shahrin Islam, UGC of Bangladesh

111

International Conference on 4th Industrial Revolution and Beyond

ACKNOWLEDEGEMENT
EXPRESSING OUR SINCERE GRATITUDE TO THE FOLLOWING UNIVERSITIES
FOR FOSTERING OUR CONFERENCE SUCCESSFUL

Public Universities

112

University of Dhaka

Bangladesh University of
Professionals (BUP)

Chittagong University of
Engineering and Technology

Jessore University of
Science & Technology

Khulna University

Rajshahi University of
Engineering & Technology

Rangamati Science &
Technology University

Shahjalal University of
Science and Technology

Bangabandhu Sheikh Mujibur
Rahman Aviation and Aerospace
University (BSMRAAU)

Sylhet Medical University

University of Chittagong

Rajshahi Medical University

University of Barisal

Rabindra University, Bangladesh

Sher-e-Bangla Agricultural University

Patuakhali Science and Technology
University

Pabna University of
Science and Technology

Mawlana Bhashani
Science and Technology University

National University of Bangladesh

Khulna University of
Engineering & Technology

Noakhali Science and Technology
University

Dhaka University of
Engineering & Technology

International Conference on 4th Industrial Revolution and Beyond

Jatiya Kabi Kazi Nazrul Islam University

Jahangirnagar University

Jagannath University

Bangabandhu Sheikh Mujib
Medical University

Islamic University

Sylhet Agricultural University

Islamic Arabic University

Sheikh Hasina University

Comilla University

Rajshahi University

Begum Rokeya University

Khulna Agricultural University

Bangladesh University of Textiles

Hajee Mohammad Danesh
Science & Technology University

Bangladesh University of
Engineering and Technology

Chittagong Medical University

Bangladesh Open University

Chattogram Veterinary and Animal
Sciences University

Bangamata Sheikh Fojilatunnesa Mujib
Science and Technology University

Bangladesh Agricultural University

Bangabandhu Sheikh Mujibur Rahman
Maritime University

Bangabandhu Sheikh Mujibur Rahman
Science and Technology University

Bangabandhu Sheikh Mujibur Rahman
Digital University

Bangabandhu Sheikh Mujibur Rahman
Agricultural University

113

International Conference on 4th Industrial Revolution and Beyond
Private Universities
Ahsanullah University of
Science and Technology

American International
University-Bangladesh

Atish Dipankar University of
Science & Technology

Bangladesh Islamic University

Bangladesh University of
Business and Technology

Bangladesh University

BGMEA University of Fashion
& Technology

BRAC University

Green University

North South University

International Islamic
University Chittagong

Prime University

Northern University

Southeast University

Sonargaon University

University of Liberal Arts
Bangladesh

United International University

International Standard
University (ISU)

The People's University of Bangladesh

Independent University

Daffodil International University

East Delta University

Independent University, Bangladesh

114

International Conference on 4th Industrial Revolution and Beyond

115

International Conference on 4th Industrial Revolution and Beyond

116

International Conference on 4th Industrial Revolution and Beyond

117

International Conference on 4th Industrial Revolution and Beyond

118

International Conference on 4th Industrial Revolution and Beyond

119

International Conference on 4th Industrial Revolution and Beyond

120

i0-ii Dec 202i | Hybrid Mode
Dhaka, Bangladesh

www.ic4IRb.org

International Conference on 4th Industrial
Revolution and Beyond (IC4IR) 2021
        

GOLD SPONSORS

SILVER SPONSOR

EVENT MANAGER

