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Message

Independent University Bangladesh (IUB) has been in pursuit to conduct transformative research with
substantial widespread community impact since its inception. The Sponsored Research (SR) wing has been
established to reinforce our commitment to world-class research and to promote sustainable research
culture. As evident in this compilation, the SR division has facilitated the implementation of a significant
number of projects and research papers, strengthening the research portfolios of both the investigators and
the institution. As part of IUB’s vision, we aim to embed research deep into the university culture, overcoming
disciplinary and institutional barriers, and focusing on key areas which reflect national and international
priorities. In the years to come, we are committed to propagating excellence in research, nurturing talent, and
playing our parts as global citizens. We sincerely thank you for your continued support.

S Wt

Tanweer Hasan, PhD
Vice-Chancellor and
Chairman of University Research Committee (URC)
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Prologue

Independent University, Bangladesh (IUB) provides substantial financial and other support to its faculty members for conducting research. Most of
the IUB’s Sponsored Research takes place within individual departments and academic units, including the institution's centers and institutes, and
through the partnerships IUB has developed with different entities. These activities are critical to the fulfillment of IUB’s research agenda. To

requirements.

The purpose of this booklet is to provide an overview of the Sponsored Research activities in the form of Abstracts* of the (ongoing and/or
completed) studies. This initial volume of the report contains a total of 70 abstracts out of 91 of research projects carried out during the period of
2019-2022. In terms of the representatition of the Schools, the abstracts are organized as follows:

School of Business & Entrepreneurship : 15
School of Engineering, Technology and Sciences : 30
School of Liberal Arts & Social Sciences 111
School of Environment & Life Sciences 111
School of Pharmacy and Public Health :03
Total Abstracts : 70

It may be noted here that this is meant to be a ‘living document’ which will be periodically updated.

We gratefully recognize your valuable contributitions and support.
Thanking you all.

A

Prof. Niaz Ahmed Khan, PhD,
Pro- Vice Chancellor

*The texts of the Abstracts are produced verbatim (without any alteration) as received
from the respectitive Principal Investitigators. The usual disclaimer applies.
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Nan.le 9f the PI'Oj.eCt and Abstract
Principal Investigator

Measuring multidimensional This study will be based on situational and impact assessment frameworks to investigate urban poverty and social mobility
poverty among poor urban challenges associated with the quality of life of poor urban households of Dhaka city. These frameworks will be used to guide
households of Dhaka city: this study which will focus on approaches such as equity and human rights approaches to achieve the development goals of
Policy implication the Bangladesh government and sustainable development goals (SDGs). The study will begin with the description of the
existing development projects and programs of Bangladesh and Dhaka city, such as the development program that has been
outlined under the national development plans, Rajdhani Unnayan Kartripakkha (RAJUK) plans, and Dhaka North and South
City Corporations’ plan. This study will cover 600 households in different areas of Dhaka North and South City Corporations.
Multidimensional Poverty Index (MPI) will be designed to capture the deprivations at multiple levels that each poor household
Dr. Md. Khaled Saifullah faces. The main aspects of MPI are health, education and other aspects of living standards including the impact of COVID-19.
Furthermore, the study will analyze the impact of the various economic policies on selected marginalized groups, especially
among the poor urban households which challenges all the development planning based on empirical data. Finally, the analysis
concludes with recommendations that allowed for policy realignment to promote development inclusiveness in Dhaka city.

Employee perception of In the last two decades, dramatic changes took in the banking industry of Bangladesh. In the current economic development
managers' social power, job of Bangladesh, the banking industry is playing a vital role. With the nationalized commercial banks, private commercial banks
satisfaction construct in are also making their mark in Bangladesh's economic development. The current private commercial banks focus on
relation to OCB relationship banking. In developing relationship banking, the bank management needs to implement decisions through
employee participation. Research confirms commitment among employees is an impending wall of a challenge for banks. The
current study also explores the impact of social power on job satisfaction to observe OCB in banking practice. The structural
equation model (SEM) has been used to test the research hypotheses based on the responses collected from the commercial
banks operating in Bangladesh. The study confirms the association between social power and job satisfaction towards OCB.
Dr. lkramul Hasan This study posits which power base managers need to develop to enhance bank employees' job satisfaction levels based on
the findings. This study also puts new emphasis on the banking industry of Bangladesh and highlights the contemporary
practices of commercial banks are operating in Bangladesh. The result of the study not only portrays the observation about
Bangladeshi banking practices. But also emphasize future research through the study model across different industries and
similar economies, especially Asian countries, to generalize the understanding. Therefore, the result confers several inputs for
the academics, experts, and administrators related to the banking industry in Bangladesh concerning the current banking
practices and will help decide future strategies and policies.
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Impact of climate finance
projects in adapting to
climate change: Evidence
from Coastal Districts of
Bangladesh

Dr. Samiul Parvez

Investigating the Link
between the Theory of
Consumer Purchase
Intension and the
Consumer’s Investment
Capacity in Real Estate
Sector

Dr. Shahriar Kabir

Abstract

Climate Change has become a buzzword now. Billions of dollars are promised by nations to tackle this catastrophe through climate
finance. How far of this has been delivered? How effective they are in building capacity to fight climate change? To answer these
questions, this study was undertaken to know from the residents of susceptible areas living in one of the ‘ground zero’ vulnerable
countries of the world, Bangladesh.

The objective of the study was to investigate the effectiveness of climate finance projects in adapting to climate change in coastal
districts of Bangladesh and suggest policy measures to improve the climate change adaptation environment in Bangladesh. Both
quantitative and qualitative techniques were applied. The sample comprised 515 respondents from four exposed coastal districts of
Bangladesh. Data were collected through a structured questionnaire and related to information from various secondary sources.

A Climate Change Adoption Index (CCAI) had been developed to measure the degree of adaptation. Descriptive statistics, graphical and
regression analysis were used to analyze the data and formulated theoretical model. Diagnostic tests were conducted to check the
robustness of the results. Hypothesis testing results indicate that climate change adaptation has a positive and significant relationship
with climate finance when mediated through climate awareness.

Results of the study reveal that climate finance initiatives do lead toward climate change adaptations in the coastal districts of
Bangladesh. Among the financial incentives, grants, information and BCCSAP showed positive significant influence on adaptability,
while impact of loans were not significant. This study concluded that policymakers should concentrate on designing products to deliver
climate finance in the form of grant, prioritizing women, and aided with relevant awareness-building campaigns.

This study is based on consumer purchase intention in real estate. The aim of the study is to investigate the link between
consumer purchase intention and investment capacity in real estate. The study observes if commonly known factors of
consumer purchase intension such as attitude, social power or subjective norms, perceived behavior power or control,
location, surrounding environment, socialization can influence a consumer’s preferred investment capacity in real estate. A
total of 334 respondents participated in this study. Analyzing the survey data using factor analysis technique, Ordinary Least
Square (OLS) technique and Poison Pseudo Maximum Likelihood (PPML) technique, the study finds location, surrounding
environment, property/construction papers, roads, mosque/temple and fire services significantly influence the investment
amount of a real estate investor. Thus, the study suggests that a link exists between consumer purchase intension and real
estate investment decision through factors such as location, surrounding environment, legal documentation, and
communication.
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Investigating Sustainable
Consumption Behavior
among the Generation Z:
Application of S-O-R
(Stimulus-Organism-Respon
se) Paradigm.

Dr. Sohel Rana

Women Entrepreneurship
Development and Social
Capital in Bangladesh:
Search for a New Paradigm

Dr. A. N. M. Shibly Noman
Khan

Abstract

Population growth and over utilization of natural resources result in global warming, different types of pollution and waste
generation which endanger the sustainability of environment. Researchers all over the world are putting forth their best efforts for
transforming the existing linear economy towards a resource-efficient circular economy and for that sustainable consumption is a
must. However, studies revealed that despite the great amount of awareness and knowledge on pro-environmental behavior, the
demand for environment friendly or green products is still limited to just 1 percent of the entire market (Yaxing et al., 2019). On the
other hand, previous studies revealed that though a good number of consumers show favorable attitudes in terms of intention to
recycle, concern about pollution and willingness to pay more for environmentally friendly products, few of them actually have
translated these attitudes into regular environment friendly behavior. Thus, there exists an attitude-behavior gap which refers to
consumers’ claim that they are concerned about the environment but they have a hard time to carry out the action, i.e. the gap
between consumers claim and action. From that ground, the present study focuses on investigating the sustainable consumption
behavior of individuals with special reference to generation Z using S-O-R paradigm. The outcomes of this study will fulfill two gaps
which are (i) provide better explanations based on empirical findings for minimizing the attitude behavior gap in the context of
sustainable consumption behavior and (ii) explore the determinants of conservation behavior which is sustainable consumption
behavior in everyday life for all the products usage. Thus, the research context is chosen to extend extant research to a new
dimension, the sustainable consumption behavior of generation Z in everyday life.

Up to the present time, in this project, the literature has been updated incorporating the new perspective Covid-19 and
institutional support. Derived from the objectives of the study, pertinent research questions were formed. Afterward, the
conceptual framework has been developed by assessing the extrinsic, organizational, and internal environmental factors. These
factors include macro-environmental factors, institutional support, management, marketing, and entrepreneurial orientation to
evaluate the condition of women’s entrepreneurial development in Bangladesh. In this relationship, the influence of social
capital will be measured to find the impact on women'’s entrepreneurial development and women empowerment. These factors
were identified and determined considering the relevant and contemporary issues and contexts. By reviewing the necessary
literature, eight (8) relevant hypotheses have been developed based on this conceptual framework. Later, the structured
guestionnaire has been developed consisting of both open-ended and close-ended questions. The questionnaire has been
constructed starting with a screening question part, then, demographic, household, and enterprise-related questions were
included. The questionnaire also has seven (7) parts each representing the variables of the conceptual framework. These seven
variables will be measured by rating the applicable statements. Here 5 points Likert scale has been used to know the
respondents’ agreement or disagreement with the statement. Currently, the conceptual framework, hypothesis, and
guestionnaire have been sent to an expert to attain the external opinion. Currently, we are preparing for a pilot survey after
getting approval from experts. Primarily, around 200 women microcredit entrepreneurs would be taken from eight divisions for
data collection.
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The Nexus between Women The proposed study intends to investigate whether greater women participation in the financial market has a significant effect on the
Financial Market economic development of Bangladesh. Financial markets offer the opportunity to cope with income uncertainty, transfer resources, make
Participation and Inclusive payments, mitigate risk and investments of funds (Osili and Paulson, 2008). The empirical evidence shows that financial market participation
facilitates women's empowerment which is one of the prerequisites of sustainable economic development (Laura et al. 2019). Women who
participate in the financial market become income generators, have larger social networks, have greater bargaining power within their
families, and achieve greater freedom of mobility (Pitt et al., 2003). Conversely, financial exclusion of women impedes them from taking
advantage of market opportunities and creates credit constraints that block their capacity as entrepreneurs (Marlow and Patton,2005)

Economic Development:
Evidence from Bangladesh

We will employ both primary and secondary data. For primary data, we intend to carry out a survey to collect detailed information on income,
wealth, risk profile, credit, and a set of other related household characteristics. We will also make use of the HIES Survey carried out by
Bangladesh Bureau of Statistics, the World Bank’s Global Findex database and IMF’s Financial Access Survey data.
Dr. Md Taslim Uddin Our left-hand side variable will be the financial market participation which will define as ownership of at least one bank account. We
estimate the likelihood to participate in the financial market using the following equation with a random effect probit model:
Flijt = a + B1Wi + B2Xi + Tt + pi + &i

We will estimate the effect of financial market participation of women on economic development employing a two-step estimation
procedure taking endogeneity into account by means of the use of lagged values which are traditionally considered as instrumental variables.

ECO_DEVELOPMENT= a + f1 ACCOUNTFIt-1 + B2 BORROWEDFI It-1 + B3 CREDIT CARDt-1 + 4 LABOR _FORCEt-1+ B5
TECHNOLOGYt-1 + ¢

Expatriate Experts in RMG Within the perspective of the importance of RMG sector in Bangladesh and deployment of hundreds of thousands of expatriate experts in the sector, and
sector in Bangl adesh: various discussions associated thereof, the study probes into different aspects of expatriate experts in the RMG sector with a view to delineating respective
implications for the future of RMG sector as also for the education and training system in country.
Some of the specific questions within the focus of the study include: what different occupation and skills are represented by foreign nationals deployed in
the RMG sector; what factors underlie deployment of expatriate experts in the RMG sector; what policy implications does deployment of expatriate experts
have for the long-term growth and development of the RMG sector; what implications do deployment of expatriate experts have for education and training
sector in the country?
Despite delays in the completion of the study as due to COVID-19 pandemic, and various other constraints, the drafting of the final report is almost nearing
completion. It has been based on questionnaire based survey of 150 RMG establishments, review of existing literature on the subject matter, one-on-one
interviews of more than 20 key informants, and detailed analysis of information collated from all various sources using various statistical tools.
Once completed, the project report shall generate enough materials for publications of at least two research papers; one each on determinants of the
Prof. Dr. Raisul Awal deployment of expatriate experts in the RMG sector in Bangladesh, and implications of the deployment of expatriate experts for country’s education and
Mahmood training system in the country.
The core research team of the project involved Principal Investigator, and one co-Principal Investigator. In addition, it involved the services of 5 IUB students
as Research Assistants; and six other project personnel recruited from outside the IUB serving as Field Officers and Supervisor. Project expenditure so far
has been within the budgetary provisions allowed by the IUB.
The research project is expected to make significant contributions - academically and policy wise.

Nature, Causes and Policy
Implication
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Has the Accord improved
fire safety in the
Bangladeshi garment
industry?

Prof. Dr. Md. Mamun Habib

Abstract

The Ready-Made Garment (RMG) sector is one of the industries that drive the economy of Bangladesh towards growth. The
risk management of this sector has always been a major concern. Several incidents in this sector increased this concern of
several parties. Different codes of conduct and policies have been introduced in different times to improve the overall
scenario. After two massive fire incidents in Tazreen Fashion and building collapse of Rana Plaza in Bangladesh, an accord
program has been built to ensure the fire and building safety in 2013.

The purpose of this study is to explore whether the accord has improved fire safety condition in the Bangladeshi garments
industry or not. This report has been organized in various chapters. The first chapter focuses on the general background of this
study that includes the significance, scope and objective of the study.

The second chapter explicitly reviews the existing literature. It starts with the history of RMG industry in Bangladesh and
continues with the current scenario of Bangladeshi garment industry. Existing literatures on risk management issues of
Bangladeshi garment industry has also been reviewed. The chapter ends with a general idea about the accord of fire and
building safety. The whole updated accord of 2018 is included in the appendix at the end of the report.

The next chapter, chapter three, represents the methodology of this report. It includes the detail process of data collection and
analysis. Several Bangladeshi garment factories including 66 respondents participated in the survey conducted for primary
data to carry out the study. However, secondary data has also been collected. The result of the study is analyzed in chapter
four, which unfolds that, after the legally binding agreement of Accord 2013, Bangladeshi garments and textile industries had
started to focus on worker safety issues. However, in order to prevent the fire hazard and ensure a better workplace for the
garment’s workers, they have taken all the necessary steps by ensuring a proper checklist for the fire gadgets and
implementing training sessions for the workers. The findings should make substantial empirical contribution to show the real
influence of codes.

The last chapter of this report concludes the whole study. It mentions some scopes of further studies. Overall, the study is of
great contemporary significance as it provides a novel outlook on the role of codes in improving fire safety standards for
workers in developing countries. Nevertheless, due to COVID 19 pandemic, the accessibility to various respondents of this
industry has been restricted. Therefore, it may also affect the sample size. Overall, the study would provide an idea about the
implication of the accord in garment factories and consequently, the findings may contribute the policy makers to develop
and/or modify existing policies for this sector in a more effective way.

The Book of Al
B 150 e

on



Name of the Project and

. . . Abstract
Principal Investigator

Hospital Supply Chain Supply chain management is an integrated approach that focuses on the whole operation of an organization and makes it more

Management: A Study on efficient. Generally, this concept is only applicable to manufacturing industry. However, the application of this concept can

Private Hospitals in also improve the overall operation of service industry as well. The main objective of this study is to define and understand the

Bangladesh several parties of the hospital supply chain in private hospitals of Bangladesh. Therefore, the first objective of this study is to
study the existing literature of hospital supply chain management and conceptualize the current scenario of the supply chain
process of hospital industry. Secondly, analyze the effectiveness of the supply chain process focusing on the key suppliers of
the hospital industry.

In accordance with the research, this report has been organized in various chapters. The first chapter focuses on the general
background of this study that includes the significance, scope and objective of the study. The second chapter explicitly reviews
the existing literature in hospital supply chain management. It starts with the general idea of supply chain management, its
history of evolution, then continues with supply chain management in service industry, and finally ends with hospital supply
chain management.

Prof. Dr. Md. Mamun Habib

The third chapter is the conceptual framework of this study where the concept of supply chain management of hospital has
been shown as a holistic view, followed by an integrated supply chain management (IPHSCM) model developed by the
researchers.

Chapter four is about the methodology of our report. It includes the detail process of data collection and processing. In order
to collect primary data, we have selected several private hospitals and prepared a questionnaire. Sixty-eight respondents
participated in the survey. However, secondary data has also been collected through existing literature. The result of the study
is analyzed in chapter five, which illustrates; respondents are quite satisfied with the overall service of private hospitals of
Bangladesh. Therefore, the efficiency of this chain is quite satisfactory according to our analysis of collected data. The study
would provide a comprehensive idea about the current supply chain process of hospitals of Bangladesh. In addition, the study
would hospital industries to identify the sectors where they can apply the concepts of supply chain in order to improve their
operational excellence.

The last chapter of this report concludes the whole study. It mentions some scopes of further studies as few researches have
been done on service supply chain management, more specifically hospital supply chain management. However, this study was
limited to only private hospitals of Bangladesh and due to the Covid-19 pandemic; it was difficult to visits hospitals in person
and collect the data. Yet it can be said that further research can be done in this sector using the integrated supply chain
management model developed by researchers.
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Investigating the Influence This paper aims at finding the impact of Big Data Analytics on generating digital marketing strategies. We will also identify the

of Big Data Analytics on factors of Big Data Analytics and the factors associated with the digital marketing. We will use various tools and software such

Digital Marketing Strategies as Analytics, Spark, SEO etc. to track and analyze different companies’ data in Bangladesh. We will also do a survey on selected

companies/organizations to know the status of their big data usage and setting strategies in digital marketing strategies. This

outcome will be helpful mostly for companies as well as for academicians. Companies may use this paper to know the

Md. Aminul Islam strategies of digital marketing used across the world and how it is affected by big data thus they can also follow the techniques.
Academicians may find this useful to get in-depth segment on the research area which might further be analyzed to find the
future research gap. Key Words: Big Data Analytics, Digital Marketing, Strategies, Bangladesh, SEO.

Role of Business Analytics In the data driven era, advances in Business Analytics have offered firms with new potential to innovate. Companies can build

on the outbreak of new or improved goods/services using the insights provided from Business Analytics. Few researches, however, have looked

Innovation and Firm’s at the process where Business Analytics is considered as the catalyst to a company's innovation achievement. So, the main

Performance objective of this research is to identify the role of Business Analytics on the outbreak of innovation and firm’s performance.

This study tries to bridge that gap by studying the connection between Business Analytics and innovation both theoretically

Mr. Arifur Rahman Khan and empirically. The absorptive capacity theory may be utilized as a theoretical lens to inform the construction of a research
framework in order to attain this aim.

Economic impacts of climate This paper empirically evaluates the climate change induced effects of the overall and sector-wise economic performance of
change: the case of a Bangladesh. CO2 emission is the most prominent anthropogenic factor causing global warming, disintegration of polar ice
geographically vulnerable caps, and rise in sea level. Bangladesh is specifically vulnerable to this natural calamity as most of its landmass is only ten
economy of Bangladesh meters above sea level. Ironically, the people of Bangladesh are not responsible for creating these miseries. Per capita carbon
emission of the nation is still quite low compared with the highly industrialized countries, such as the United States. Rise in
global mean sea level and temperature are the major indicators of global climate change. This paper employs a novel Structural
Vector Autoregressive model and empirically evaluates the dynamic impacts of a rise in global mean sea level and temperature
Dr. Md. Shahnawaz Karim on overall and sector specific real GDP of Bangladesh. Findings of this paper may have important policy implications for the
stakeholders of Paris agreement on CO2 emission and the policymakers of Bangladesh.
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Mega Projects, Advanced Within the perspective of different Mega Development Projects currently being implemented in Bangladesh, the proposed
Technology and Human study aims to identify and discuss professional and technical skills currently being deployed in mega development projects with
Capital Formation: Potential a view to delineating respective implications for growth and development of the country’s human resources moving forward.
and Experience of The ultimate goal of the study is to come up with policy recommendations towards utilizing similar project experiences to
Bangladesh enhance the stock of professional and technical skills in the country.

Some of the questions answering of which lies at the core of the proposed exercise include: What are the various professional

and technical skills being deployed by different mega projects under implementation in Bangladesh? What are the contributions

professional and technical skills imported from across the world toward growth of respective skills in the country? How the

Prof. Dr. Raisul Awal experiences of mega projects could help in developing country’s human capital, therefore, capabilities to undertake similar

Mahmood projects in the future? What policy options could contribute more towards maximizing various latent opportunities of skill
upgrading among local technicians being exposed to advanced foreign skills and knowledge?

Both primary and secondary data shall comprise the information base of the proposed study; and quantitative and qualitative
information shall be generated following diverse research instruments. These include, in particular, literature review, sample
survey on select list of individuals who have had the experience of working in different mega projects in various capacities, Key
Informant Interviews (Klls), and Focus Group Discussions (FGDs).

Once completed, the project report shall generate enough materials for publications of a couple of research papers. Besides
providing an exhaustive review of the existing literature pertaining to such issues as concepts and definitions Mega
Development Projects, contributions to country’s development, experiences of other countries, etc. the study will provide a case
study of Bangladesh’s experience with Mega Development Projects, and their contributions in transferring and diffusion of
advance technology, and role in human capital formation.

The core research team of the project involved Principal Investigator, and one co-Principal Investigator and a project supervisor.
It plans to deploy the services IUB students - graduate and undergraduate, supporting the research activities as well as learning
the rope of conducting research. Research support may also be sought from outside the IUB.

The research project is expected to make significant contributions - academically and policy wise.
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Exploring the Factors Purpose: The main purpose of this study is to examine the factors that affects learners’ attitude to adopt and continue Massive
Affecting Adoption and Open Online Course (MOCC) from three different perspectives: technological, social and psychological using extended united
Continuance Intention to theory of acceptance of technology (UTAUT2) and self-determination theory (SDT) as theoretical framework.

Use Massive Open Online Methodology: Survey questionnaires were prepared to collect primary data from both public and private university students
Courses (MOOCs): Evidence located in Bangladesh. Data were collected from 426 valid responses using convenience sampling. Hypothesis mentioned in the
from Bangladesh conceptual model were tested using structure equation modelling.

Findings: The analysis reveals that learners’ attitude to adopt MOCC were significantly influenced by performance expectancy,
effort expectancy, hedonic motivation, price value, habit, perceived competence and perceived autonomy. On the contrary to
Mr. Sheikh Mohammad our hypothesis, facilitating condition and social influence were not found to impact learners’ attitude to adopt MOCC. Finally,
Fauzul Azim the result demonstrates that favourable attitude towards MOCC will lead to its future continuance intention.

Practical Implications: The result of the current paper will be beneficial for both academic institutions and MOOC providers.
While designing MOCC platforms providers should focus on creating a user-friendly platform so that learners can use it without
any difficulty. Moreover, universities and MOOC providers should incorporate credit courses and provide certificates after
completing a course in MOOC platform that will keep the learners motivated.

Originality: The current paper contributes to the extant literature on MOCC continuance intention by integrating variable from
extended UTAUT and SDT. To the best of authors’ knowledge, this is the first paper to understand learners’ attitude to adopt
MOCC from three different perspectives that too in a developing country’s context. This integrated model will definitely provide
a holistic understanding of learners’ behaviour to continue MOCC.
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A Taxonomy of loT intensive
System Architecture:
Applications, Design
Principles & Performance

Dr. M M Mahbubul Syeed

Online Approaches to
Network Anomaly
Detection: Phase 2

Dr. Tarem Ahmed

Abstract

Internet of Things aka loT is being looked upon as a road map for development in many of the areas of concern towards society, e.g., Smart
Mobility, Smart Grid, Smart Homes and Buildings, Public Safety, Environment Monitoring, Medical and Health care, Industrial Processing,
Agriculture and Breeding, Independent Living, etc. It is estimated that the world is deployed with around 5 billion smart devices, which is
projected to be over 50 billion by the end of 2022. Accordingly, the estimated service value of integrated loT driven systems and services
will surpass $300 billion.

However, several challenges stand between the conceptual idea of IoT, and its’ acquisition to exploit the fullest benefit in each sector.
Because heterogeneity is the fundamental characteristics of loT systems with diverse hardware and software configurations, protocols,
standards, and communication mechanisms.

Therefore, loT successful deployment is closely related to the establishment of a standard architectural framework considering loT
characteristics such as compatibility, interoperability, efficiency, distributivity, scalability and security. This research thus targeted to offer
the followings:

a. Build a taxonomy of loT system architecture from the existing scholarly research in relation to their applications, novelty that underpins
the fundamental characteristics of lol. This investigation would offer a holistic view on the existing loT architectural designs, their
application domain, and technical feasibility and pave the future research directions.

b. Develop a modular, scalable, and pluggable reference loT system architecture that supports adding or subtracting capabilities, as well
as supporting many requirements across a wide variety of use cases and components.

c. Assess the technical soundness and applicability along with empirical justification of the architecture against system requirements
under the following key categories, Connectivity and communications, Device management, Data collection, analysis, and actuation,
Scalability, Security, Predictive analysis and Decision Making, User centric service, Integration and Interoperability.

The growing number of internet-based services and applications along with increasing adoption rate of connected wired and
wireless devices presents opportunities as well as technical challenges and threads. Distributed Denial of Service (DDoS) attacks
have huge devastating effects on internet-enabled services. It can be implemented diversely with a variety of tools and codes.
Therefore, it is almost impossible to define a single solution to prevent DDoS attacks. The available solutions try to protect
internet services from DDoS attacks, but there is no accepted best-practice yet to this security breach. On the other hand,
distinguishing DDoS attacks from analogous Flash Events (FEs) wherein huge number of legitimate users try to access specific
internet-based services and applications is a tough challenge. Both DDoS attacks and FEs result in unavailability of service, but
they should be treated with different countermeasures. Therefore, it is worthwhile to investigate novel methods which can
detect well disguising DDoS attacks from similar FE traffic.

The Book of Abstracts

of IUB Sponsored Research Projects

14




Name of the Project and
Principal Investigator

Active Supervision bringing
Human in the Loop in
Concurrent training through
Deep learning

Dr. ASM Shihavuddin

Use of novel nanostructures
and nanomaterials to
enhance the opto-electronic
performance of solar cells

Dr. Mustafa Habib
Chowdhury

Abstract

In Al based image recognition related applications in current practices, often during the learning process, certain types of image
classes are not learned correctly as they were significantly less represented in the training set. These failures can be
compensated by incorporating more images from the real-world into the learning process - an expensive step known as “active
learning”. The proposed idea, called active supervision, uses the model itself to change the existing images in the direction where
the boundary is less defined and requests feedback from the users/humans on image class definitions. Experiments in this
context of class imbalance show the technique can increase model performance for certain classes. Active human supervision
helps provide crucial information to the model during training that the training set lacks. This new framework can be deployed
on any deep learning architecture for better performance specially in the cases where the training data is scarce.

Photovoltaic (PV) devices such as solar cells are important devices that can be used to convert solar energy (photons) into
electrical energy (electrons). However, the cost of current PV devices needs to be significantly reduced and their efficiencies
need to be substantially enhanced to enable large scale commercial implementation of PV cells as sources of clean electrical
energy. Surface plasmon polaritrons (SPP) are collective oscillations of the electron cloud in metallic nanostructures, and when
such plasmonic nanoparticles are attached/coupled to solar cells (e.g., silicon substrate), this can lead to enhanced light
absorption and improved energy conversion efficiency in the PV devices. Optimization of this phenomenon requires a detailed
characterization and understanding of the parameters that govern the underlying physical mechanisms. The proposed research
involves theoretically (computationally) exploring the relationship between energy conversion efficiency in thin-film solar cells
and the physical configurations of the plasmonic nanostructures (or other nanoparticles/nanostructures) that can maximize the
opto-electronic performance of such “plasmonic” solar cells. The proposed research involves extensive use of advanced
computational techniques such as the Finite-Difference Time Domain (FDTD) method to computationally investigate the
interaction of metallic nanostructures with incident solar radiation (sun’s light) and with different kinds of thin-film solar cells (Si,
GaAs, etc.). The proposed research will also include investigations of the effects of different configurations of plasmonic metal
core-insulator shell nanoparticles in different configurations within (i.e., inside) and on top of the absorbing substrate.
Additionally, this research will also explore the role of semiconductor quantum dots dispersed in different configurations within
(i.e., inside) the absorbing substrate to increase the solar cell efficiency.
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Investigation of the use of
novel plasmonic metal
nanoparticles to enhance
the opto-electronic
performance of solar cells
and related practical
implementation challenges

Dr. Mustafa Habib
Chowdhury

Design and hardware
implementation of a 3KW
capacity high frequency Grid
Tie Inverter (GTI) for
photovoltaic application

Prof. Dr. Khosru Mohammad
Salim

Abstract

Photovoltaic (PV) devices such as solar cells are important devices for converting solar energy (photons) into electrical energy
(electrons). However, the cost of current PV devices needs to be significantly reduced and their efficiencies need to be
substantially enhanced to enable large scale commercial implementation of PV cells as sources of clean electrical energy. Surface
plasmon polaritrons (SPP) are collective oscillations of the electron cloud in metallic nanostructures, and when such plasmonic
nanoparticles are attached/coupled to solar cells (e.g., silicon substrate), this can lead to enhanced light absorption and improved
energy conversion efficiency in the PV devices. Optimization of this phenomenon requires a detailed characterization and
understanding of the parameters that govern the underlying physical mechanisms. The proposed research involves use of
advanced computational techniques such as the Finite-Difference Time Domain (FDTD) method to explore the relationship
between energy conversion efficiency in thin-film solar cells and the physical configurations of the plasmonic nanostructures
that that are coupled to the solar cells. The proposed research will explore the effects of some of the challenges related to the
practical fabrication and deployment of such “plasmonic” solar cells on solar cell efficiency such as: (i) effect of structural defects
in depositing arrays of plasmonic nanoparticles both on top of and inside the absorbing layer on the performance of the solar
cells; (ii) the effect of different kinds of nanoparticle array shapes (e.g., square array, hexagonal array, triangular array, random
array, etc.) in influencing solar cell efficiency; (iii) the relationship of the angle of incidence of the solar radiation on the efficacy
of different configurations of plasmonic nanoparticles to enhance the opto-electronic performance of the solar cells.

Photovoltaic (PV) power production is rapidly expanding, and high-efficiency and cost-effective pure sine wave inverters are in
high demand on the local market as a result of this rapid expansion. High frequency Boost converter is used in this research work
to investigate a topology for a transformer-less pure sine wave grid tie solar inverter for residential applications. The signal for
the sinusoidal pulse width modulation (SPWM) control in a typical grid tie inverter is generated by a sophisticated digital signal
processor, which is not included in the solution. When used in this configuration, the boost converter's primary function is to
enhance the d.c voltage while still maintaining the maximum power point tracking (MPPT) algorithm. The inverter's primary
function is to synchronize with the grid and invert the enhanced d.c voltage at a high switching frequency. Due to the fact that
both circuits run at high frequency (HF), the power density of the inverter is increased. The suggested inverter does not need
the use of a hefty interstage transformer. This results in a reduction in magnetizing and copper losses as well as the system size
and reliability are improved. With the use of simulations and prototype tests with a photovoltaic (PV) array, several operating
scenarios were examined to ensure that the proposed system performed as expected.
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Data Collection and Model
Development: Towards
Rehabilitation of
Post-Stroke Paralysis Using
Three-Dimensional Kinect
and Wearable Sensors:
Phase Il

Professor Dr. M Ashraful
Amin

Smart and Energy-efficient
Battery Charger for Electric
Three-wheelers operating in
Bangladesh

Prof. Dr. Khosru Mohammad
Salim

Abstract

This project primarily focuses on low cost, automatized physiotherapy device and software tool creation for partially paralyzed
individuals. The first phase of this project was funded by the ICT Division of Peoples Republic of Bangladesh Government under
the supervision of Dr. Amin Ahsan Ali, who is the Co-PlI of this project. The team has successfully completed the first phase and
established collaboration with CRP (Center for Rehabilitation of the Paralyzed) one of the best affordable rehabilitation facilities
in the world for the mass people.

Post stroke patients experience motor function loss, which is common among the older population, and with those with
heart-disease family history. These patients require to check into rehabilitation facility and go through a therapy program.
Doctors after their preliminary therapy discharges them with home-based therapy programs. Most patients require the
interactivity and the feedback to motivate themselves to continue these programs, and some also cannot do them properly
without assistance.

To provide home service we intend to develop a hardware and software system that will work as augmented reality technology.
This service will be implemented with Microsoft Kinect and/or other 3D sensor/RGB technology fusion together with inhouse
motion sensors and a customizable software for these hardware technologies.

Development of different type of charger that can be used to charge multiple vehicles at a time can help reduce the charger to
vehicle ratio. This is especially useful when a person has multiple electric-run vehicle like multiple e-scooters or for person
running owning an electric-rickshaw charging garage. Onboard integrated chargers for lead - acid or BMS (Battery Management
System) embedded lithium-ion battery banks with high power density and many outputs are established and shown in this
research. Electric Vehicle chargers are typically single-input and single-output type. The following research establishes an AC to
DC electric vehicle charger that can work with multiple vehicles at a time. The proposed converter has the capability of
transferring power from the power grid to various battery packs through individual battery packs of the system powertrain. For
lithium-ion based battery, the voltage, over-current, and temperature of the battery system are all controlled by the battery
management system. The use of a separate power supply for these discrete BMSs will allow for a more efficient performance of
this task. By dampening magnetizing and copper-losses while operating at very fast switching frequencies, a High Frequency
tapped-transformer may achieve high efficiency and power density while also meeting the need of enhanced system size and
dependability. HF operation, however, causes switching loss in the standard H-bridge circuit, which must be compensated for
by a higher voltage. A computer simulation and a practical implementation have been used to evaluate and assess the influence
of the suggested topology and control method on the integrated charger's power dissipation, efficiency, and power density.
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EEG signal processing and
analysis from wireless
EEG-headset recordings for
neurological disease
diagnosis and for
Brain-Computer Interface
(BCI) applications.

Dr. Md. Kafiul Islam

IUB-CERN collaboration
project for exploring CERN’s
very large particle data using
Machine Learning.

Prof. Dr. Arshad Momen

Abstract

We proposed a novel approach that maps the probability of an EEG epoch to be artifactual based on four different statistical measures:
entropy (a measure of uncertainty), kurtosis (a measure of peakedness), skewness (a measure of asymmetry), and periodic waveform
index (a measure of periodicity). Then, a stationary wavelet transform based artifact removal is proposed that employs a particular
probability threshold provided by the user. We have executed our experiments with both synthetic and real EEG data. It is observed
that the proposed method exhibits a superior performance for suppressing the artifact contaminated from EEG with minimum
distortion. Moreover, evaluation of the algorithm using EEG dataset for BCl experiments reveals that artifact removal can considerably
improve the BCl output in both event-related potential and motor-imagery based BCI applications.

We had also analyzed different classification algorithms for EEG based SSVEP BCI applications. Moreover, we had recorded and
extracted different motion artifact templated during different subject’s movements. Then we analyzed the relation between motion
artifacts and motion sensors embedded in EMOTIV EEG headset which will eventually help us to remove motion artifacts accurately
from the EEG for further decision making. Quantitative study shows that in comparison to correlation coefficient, the coherence
analysis depicted a better similarity measure between motion artifacts & motion sensor data. Motion artifacts were characterized with
very low frequency which overlapped with the Delta rhythm of the EEG. Also, a general wavelet transform based approach was
presented which can be used in future to remove motion artifacts. Further experiment and analysis with more similarity metrics and
longer recording duration for each activity is required to finalize the characteristics of motion artifacts and henceforth reliably identify
and subsequently remove the motion artifacts in the contaminated EEG recordings.

Completed Outcomes: Two Q2 Journal Articles, Two IEEE Conference Papers, One Senior Project with two students and One Motion
Artifact-contaminated EEG Recording Database (has plan to make it open-sourced for public use to be available online).

World's largest data on particle physics is generated by the various experiments like ATLAS and CMS using the LHC
machine of CERN. The primary goal of the project is to start a collaboration with CERN and have access to those
data. Moreover, this process will train IUB researchers to get involved with further CERN activities. As part of the
research activity a project was proposed to the ICT Division, Government of Bangladesh. The project is funded
partially by ICTD. There is only one institute from Bangladesh (University of Dhaka) which is associated with CERN,
with this collaboration we will the second university become associated with CERN from Bangladesh - and the first
private university to do so.
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Design and Development of
a Low-cost EOG-based
Human Machine Interface
(HMI) for Physically
Challenged People

Dr. Md. Kafiul Islam

Abstract

EOG is a technique for measuring the corneo-retinal standing potential that exists between the front and the back of the human
eye. The existing EOG recording devices are expensive and raw data can’t be accessed without purchasing licenses. In addition,
they are not suitable for interfacing with machines. We plan to design and develop a portable EOG recording device by low-cost
and interface it with an external machine to control it through EOG signals that will be converted to commands. Through this
project, we hope that a physically challenged person who has difficulty in using traditional mouse cursor and keyboard or
difficulty in controlling wheelchair or controlling any external machines/appliances, will be able to control the movement of
mouse cursor/wheelchair/robotic arm using his/her eye movements and eye blinks. The whole system is proposed to be
designed, developed and implemented at the lab of EEE Dept. of IUB with locally available resources and with relatively lower
cost compared to the commercially available HMI systems.

The objectives of the proposed system are as follows:

. To be able to control the mouse cursor of a PC/Laptop by intentional eye blink and eye-ball movements (i.e. EOG signals)
for people who are unable to use a traditional mouse.

° To be able to control the electric wheelchair by intentional eye blink and eye-ball movements (i.e. EOG signals) for people
suffering from Quadriplegia or Quadriparesis.

° To be able to control any robotic arm by intentional eye blink and eye-ball movements (i.e. EOG signals) for physically
challenged people (who lost their (functionality of) arms in accident or due to diseases)

Current Status: Due to the Covid-19 pandemic and online mode of academic activities, students were not available on-campus
for volunteering as participants of our study until March, 2022. Therefore, EOG recording on different students was delayed and
hence the performance validation plus result analysis are also delayed.
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EEG Based Preference
Classification for
Neuro-marketing
Application

Dr. Md. Kafiul Islam

Abstract

Electroencephalography (EEG) is a non-invasive recording technique that measures the electrical activity of brain
by placing electrodes on the scalp. EEG recordings are often contaminated by different forms of artifacts which not
only misinterpret the underlying neural information processing but may also themselves be difficult to identify.

On the other hand, Neuromarketing is a modern marketing research area that is used to analyze consumer behavior
(in terms of demand, need and intention) using neuroscientific approaches such as certain EEG patterns to purchase
goods to assess the changes in brain signal in neuromarketing and are used to measure people’s responses to
product descriptions, pricing, packaging, and advertising. Over time the technique is expected to get closer in
making accurate predictions of consumer. Where traditional marketing focuses on what works and what does not,
neuromarketing focuses on the why and how. It brings the field of marketing, neuroscience and psychology
together giving us new and interesting insights into the consumer’s mind. This technique can be applied to a broad
spectrum of tools including but not limited to e-mail flow, website design, video, and communication to improve
commercial businesses.

The above-mentioned methods are used to investigate the marketing stimuli of different types such as visual
(image /posters), audio (radio/music), and audio-visual (video). Neuromarketing method is used to study the
consumer behavior in a non-invasive way where the consumer cannot convey their intention if explicitly asked.
Researchers are interested to investigate on why consumers make the decisions they do, and which part of the
brain is activated during their decision to buy the products.

The goal of this project is to build predictive models that will be able to classify the users preference based on the
EEG data.
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Capacity building for
astronomical research and
collaboration by establishing
an observatory on
IUB-rooftop for transient
observations.

Dr. Khan Muhammad Bin
Asad

Abstract

This project will allow us to create the first astronomical observatory in Bangladesh with a specific scientific research
case. A training observatory will be built on IUB roof and, later, a research observatory will be built on a remote
location in Bangladesh with clear skies. Our research is aligned with the IUB Research Priority number 6: Innovation
in STEM, ICT, Robotics, Automation and Data Science. The astronomical part involves robotics and automation and
the artificial intelligence part involves advanced data science. These topics are very important for SETS and the
Department of Physical Sciences and, more specifically, for the new Center for Computational and Data Sciences at
IUB. The success of this research may revolutionize the field of ground-based observational astronomy, which has
always favoured the development of BIG but SLOW telescopes. IUB can be the premier institute to lead the charge
on rapid follow-up robotic observatories of transient astronomical sources, putting Bangladesh on the map of
astronomical research.
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Deep learning based
semantic Segmentation of
Satellite images for Land
Use/Land cover
Classification: Development
of Models and Application in
Detection of Forest
Degradation, Soil Salinity
and Urban Expansion in
Bangladesh

Dr. AKM Mahbubur Rahman

Abstract

Efficient land management tasks such as change detection, urban planning, resource monitoring, environmental protection, and
precision agriculture, building road maps, planning for socio-economic development etc. depends on proper classification of land
uses/land coverage (LULC). Traditionally, classification of LULC is performed on map images using geographic information
system (GIS) software which is a time consuming and often does not produce accurate results. Since 2014 the advent of deep
learning models such as Convolutional Neural Networks (CNN) have revolutionized the area of image classification as they have
proved to perform well beyond traditional machine learning and non-machine learning methods for image classification, object
recognition and semantic segmentation. Since 2016-17 we observe these methods being used in different areas of remote
sensing. Specifically, use of different CNN architectures have been employed for LULC classification by semantically segmenting
satellite images. However, these models still leave room for improvement. Our initial study on state-of-the-art FCN - 8 model
reveals that the precision and recall measure are still low (in the lower 30%s). In this work, we aim to address this issue.

Moreover, there are very few works done for Bangladesh. This research aims to build LULC classifier from satellite images of
Bangladesh that can be obtained freely from LandSat and Sentinel satellites. With an efficient and accurate model for the
automated LULC, we propose to build three useful applications for Bangladesh: (1) Monitoring forest degradation/New
Plantation: We plan to build a web based system that enables any targeted user to monitor forestation (new plantation) and
deforestation (tree cut/forest degradation) in Sundarban, Chittagong Hill Tracks, and Coastal areas, (2) Detection of Salinity
Level in Coastal Area: 20%-30% area of total soils of coastal area are affected by different degrees of salinity. We plan to detect
salinity level from satellite data of the coastal area and proposed application will allow government/non-governmental
organizations to detect and track the salinity level automatically from satellite images, (3) Tracking Urban Expansion: this
proposal aims to build an application that will track the urban expansion in major metropolitan cities in Bangladesh by detecting
formal infrastructures (residential buildings, offices) and informal inhabitant infrastructure (slums) in satellite images.

Furthermore, this work will produce a labeled dataset for future studies in remote sensing using satellite. This lack of labeled
data is one of the big obstacles to conduct research in this field. This proposal also opens up the opportunity for researchers
from Computer Science and Engineering and School of Environmental Science and Management in IUB to jointly collaborate in
research. We also will be collaborating with a team of machine learning experts from University of Dhaka.
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Development of Bangla
Language Learning Tool
"Bornokotha" from Reading,
Writing, to proper
pronunciation, and the
Analysis of Learning
Behavior through Big Data
Analytics and a HCI (Human
Computer Interaction) study

Prof. Dr. Md. Ashraful Amin

Abstract

Kids these days are very interested in using mobile devices, they learn to operate and play games on these devices at as early as
2 years of age. In most developed countries these devices are now part of children’s home and school life. Availability of cheaper
mobile phones and tablets Bangladesh has also made smart phones and tablets part of the culture in which children grow up,
especially in middle and high-income families. This provides a great opportunity to develop apps that are entertaining for the
children as well as educational. In this project, we focus on developing language learning tools. There are numerous language
learning tools and web applications available, however, there is a dearth of learning tools available in Bangla and especially for
learning to read and write in Bangla. Moreover, there still is no standard design principle for apps targeted toward child nor any
rating system that parents or teachers can use to select apps for the children. In most cases, very little or no research is done to
understand the design principles. Development of language learning tools and the analysis of their effectiveness through learning
behavior analysis requires research on the following three areas:
1.  Pedagogy: Understanding how Bangla language is taught to beginners, mid-level learners and advance learners.
2. UX: User Experience recording, and analysis is important for effective mobile application interface designing,
especially for beginner level language learners. Digital image understanding, audio signal processing, and machine
learning are the key research areas to understand this problem. UX studies are required to understand the effectiveness
of the tools.
3. NLP: Mid and advanced level Bangla language learner’s learning pattern and problem areas in learning can be
understood through the help of natural language processing (NLP) research with the help of big data analytics, audio
signal processing.
Considering the learning behavior of children is essential for developing a successful tool. However, the proposed learning tool
for kids has the potential to make several significant contributions in the research on children’s learning behavior. First, this tool
will be the first Bangla language learning tool of its kind that takes into account learner’s behavior at different ages. To the best of
our knowledge, no human computer interaction UX studies on the use of such tools have been conducted in Bangladesh. Second,
data collected from the tool will be used to analyze language learning behavior of the kids. This opens the opportunity to gain
valuable insight on learning and to incrementally improve the design of the tool. The different versions of the tool will be used to
design and conduct experiments children’s learning behavior and the data on these experiments. The data collected will be
anonymized and shared to the larger research community. Third, different Bangla natural language tools will be used as part of the
project. However, for Bangla natural language processing tools and corpus is still not available. Development of the necessary
Bangla language NLP tools and integration of google language tools specifically for optical character recognition, speech to text
and text to speech conversion, and a question answering system will be one of the main contribution of the project.
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Probabilistic Estimation of This proposal aims to build probabilistic framework that can estimate the severity of congestion in an intersection using the statistical traffic
Traffic Congestion in Road congestion model that has been learned from past time-series data. Currently, the google map provides the current situation of the traffic

congestion. However, it doesn't estimate an upcoming/probable congestion in a given intersection. Traffic condition in Dhaka, the largest
metropolitan city in Bangladesh follows a statistical pattern over a 24-hour time period. For example: traffic congestion during office beginning
time period (8:30 AM - 10:00 PM) is fully different from the pattern in lunch time (12:00 PM - 2:00 PM). If we can statistically learn the traffic
congestion for a significant number of days, we can use the learned model in addition to real-time traffic congestion (coming from google maps)
suggest the user about possible congestions along his/her travel route at certain time of a regular day. Early prediction of the upcoming
congestion would help plan the best route or help the user to decide his/her travel plan. Moreover, the congestion model can help transportation
department to suggest new flyover, U-loop, road extension, connecting road etc. The offices can reschedule their office hours based on the
statistical models to avoid congestion in specific area. Any person can access the website/mobile app to get the estimation of traffic congestion
in the intersections at any time and plan his/her travel accordingly. The GPS service providers can also use the model to recalculate the possible
best route based on estimated congestion. If a user asks for the best route at 8:45 AM, a route-planner algorithm should estimate a route that is
currently the best (google map route) as well as the probability of that route of being affected by huge traffic congestion would be the lowest
during travel time.

Intersections for Dhaka

Dr. AKM Mahbubur Rahman If we can statistically learn the traffic congestion for a significant number of days, we can use the learned model in addition to real-time traffic
congestion (coming from google maps) suggest the user about possible congestions along his/her travel route at certain time of a regular day.
Early prediction of the upcoming congestion would help plan the best route or help the user to decide his/her travel plan.

Moreover, the congestion model can help transportation department to suggest new flyover, U-loop, road extension, connecting road etc. The
offices can reschedule their office hours based on the statistical models to avoid congestion in specific area. Any person can access the
website/mobile app to get the estimation of traffic congestion in the intersections at any time and plan his/her travel accordingly. The GPS
service providers can also use the model to recalculate the possible best route based on estimated congestion.

The proposed project help reduce loss of working hours for the working people that are paid on hourly basis. They can plan their travel to
maximize their working hours.

The model and all services are available online. Any person that has internet can access the model and website. All congestion information would
be made public so that any user can access through internet. The models and the framework would also support mobile platform so that mobile
user can use it through apps.

Primary Benefits
o Statistical Model of Traffic pattern of Dhaka
o Route Adviser
o Time-Series Model
Secondary Benefits
o Transportation department can use these models to decide where they need flyover, u-loops, u-turn etc.
o Transportation department can change their design based on the model
o Even, traffic system can be optimized based on the model

Number of traffic officers can be changed based on the time-series data
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Understanding the
transcriptomic responses to
environmental change in
Hilsa.

Dr. Amin Ahsan Ali

Abstract

Hilsa fish popularly known as llish has been tagged as a Bangladeshi product since 2017 when it was accorded the geographical
identification (Gl). This national fish is also called the "queen of fishes" specifically for its unique aroma. Tenualosa ilisha, the
scientific name for Hilsa, belongs to the family Clupeidae, order Clupeiformes, and is an important anadromous fish of Indo-Pacific
region. The fish contributes about 12 percent of the total fish production and about one percent of GDP in Bangladesh. Around
4,50,000 people in Bangladesh are directly involved in catching this fish. In 2018 Bangladesh contributed by providing near
complete genomic sequence of Hilsa [1]. Qualitative and quantitative predictions of marine ecosystem responses to
environmental changes associated with climate change and associated ocean acidification are indicating grave consequences on
fish, fisheries, and fisheries-based economies around the globe as well as broader components of marine ecosystems. Changes in
temperature, nutrient supply, mixing, light availability, pH, oxygen, and salinity are expected to affect the ecological functions and,
consequently, the sustainable harvests available from the ocean's biological communities. These changes will also result in shifts
in the timing, species composition, and magnitude of the production level of phytoplankton the food chain's primary producer.
Such changes in the environment may affect the physiology, phenology, and behaviour of marine fish like Hilsa at any life-history
stage, and any of these effects may drive population-level changes in its distribution and abundance. Changes in the timing of
migration and reproduction, age at maturity, age at juvenile migration, growth, survival and fecundity are associated primarily with
changes in temperature.

In order to gain an in-depth understanding of the change in Hilsa migration, adaptation and reproduction emanating from climate
change an integrated omics (genomics, transcriptomics, proteomics, metabolomics and metagenomics) approach has to be
adopted. Use and development of different bioinformatics algorithms, tools, and scripts as well as high-performance computing
facilities are required to analyze these omics datasets. Moreover, GIS and Remote sensing technologies are required to identify
deep sea habitats and collect samples. In this project we aim to focus on the first phase of the integrated omics approach. The
specific objectives of this project are as follows:

1. To identify different population of Hilsa in Indo-Pacific Ocean and collect samples.

2. To understand functional genomics of Hilsa from different habitats for an understanding of their adaptation, migration and
reproduction.

3. To elucidate functional transcriptome of Hilsa from different habitats that can be used to understand its physiological and
ecological adaptation and species conservation. This information will also allow to identify the basis of its distinctive taste.

In order to expedite research in this field, the extracted genome and transcriptome data will be released to the wider research
community under GNU General Public License agreement.
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Analyzing big data from the
international LOFAR and
SKA telescopes to improve
our understanding of the
history and
large-scale-structure of the
universe.

Dr. Khan Muhammad Bin
Asad

Development of an
loT-Based Real Time
Integrated Solar Energy
Monitoring System

Prof. Dr. Md. Abdur Razzak

Abstract

Our research is aligned with the IUB Research Priority number 6: Innovation in STEM, ICT, Robotics, Automation and Data
Science, more specifically with STEM and Data Science. The radio telescopes we work on are a marvel of modern science,
technology, engineering and mathematics. SKA, a radio telescope located in South Africa and Australia, will be the largest
scientific facility in the world once completed. We will be able to make IUB an active participant in the global SKA community
through this research grant, if accepted. The big data coming out of telescopes like LOFAR and SKA will test the limit of modern
data science. By participating in the scientific analysis of these data, we will be on the cutting edge of modern
technology-and-engineering-driven science.

Our research is also aligned with the mission of the Department of Physical Sciences (PS), especially with the interdisciplinary
nature of the department. Faculty members PS are actively involved in teaching engineering students and our research projects
are especially designed to engage physics, mathematics and engineering students alike.

Our research projects are innovative in two very different ways. First, we are doing observational and computational astronomy
for the first time in Bangladesh. This is innovation on a national scale. However, each of our four projects will also have new
contributions to make in the international community of astronomers. For example, we are experimenting with new methods for
modelling directional sensitivities of radio telescopes. To give another example, we have new observations of mini-halos in the
central regions of 5 galaxy clusters and until now only around twenty mini-halos have been discovered in the whole universe.

A low-cost and charge controller independent sensory node for power diagnosis has been designed and implemented to collect
the data from remote places. A data server has been configured, to store the data in a remote server, for multiple nodes
headlining in real time. To integrate all the services for required information, an API (Application Programming Interface) has
been created for secure data flow and access. Also, for easy and remotely access to information, a web panel and mobile
application has been developed for a clear and real-time notification of their system related to benefits and performance at a
single platform. A solar power optimization tool using mobile application has also been developed during the implementation of
this project. This app-based, simple, low-cost, and user-friendly tool will be very useful even for a lay-man technician for
installing solar panel with a proper tilt angle in a particular location to receive the optimum irradiation from the PV panel.
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Data Collection and Model
Development: Towards
Rehabilitation of
Post-Stroke Paralysis Using
Three-Dimensional Kinect
and Wearable Sensors:
Phase II.

Prof. Dr. Md. Ashraful Amin

Predicting Associations of
biological Entities from
Heterogeneous Network
Embeddings.

Dr. Amin Ahsan Ali

Abstract

Post stroke patients experience motor function loss is common among the older population and with those with heart-disease family history.
These patients require to check into rehabilitation facility and go through a therapy program. Doctors after their preliminary therapy discharges
them with home-based therapy programs. Most patients require the interactivity and the feedback to motivate themselves to continue these
programs and some also cannot do them properly without some sort of help.

There have been quite a few studies with the Kinect, they have stated positive results in their conclusion. People used a Kinect based system
to visualize and get more correct motions from the participants (intervention phase) than by a therapist telling what to do (baseline phase).
They also discussed about the Kinect affordability, availability, customer support etc. other researchers built a Kinect based posture balance
game, they used the line of gravity to check the joints, detect imbalance and provide correction feedback. Their results showed the Kinect
game was easy and effective.

There have been different solutions proposed for rehabilitation with Kinect. But most of them are done with a few preset exercises or tasks,
there is no way to add new exercises as per needed. As different patient might require different range of motions for rehabilitation, so a
rehabilitation aid system that allows the doctor to record exercises and compare exercises done by patients felt necessary. The system also
consists of a wearable motion capture device that can also record upper-limb movements. This will allow patients to perform the exercise at
home or without requiring attention of the instructor or a doctor. The recorded data form both the Kinect and the wearable device can then
be used to generate a report based on error distances and their standard deviation to allow the doctor remedy the situation on next visit.

In biological research, it is important to identify the complex biological mechanisms of diseases and the association between biological entities
such as genes and miRNA with diseases and drugs. Recently, the tremendous amount of data in biological research has resulted in the rise of data
driven machine learning based approaches to exploring these complex mechanisms and associations. One of the most important applications of
such methods is in drug repurposing. Drug repurposing or repositioning refers to deploying old drugs for new purposes. This reduces the
enormous cost of drug discovery. Biologists have made publicly available a huge amount of data on the association of various biological entities.
For example, (i) disease-disease networks contain information on relationships between inherited, developmental, and acquired human diseases,
(ii) the disease-drug network specifies what human diseases are associated with a drug, (iii) the gene-disease network specifies what human
diseases are associated with a gene/protein, and (iv) Drug-drug interaction networks specify which drug affects another drug positively or
negatively. There are many such networks available that represent the current scientific knowledge of association between pairs of biological
entities. Machine learning algorithms, more specifically graph neural networks that have been developed over the last 5 years or so have made
considerable progress in analyzing such networks and discovering new associations. However, merging these networks into a larger network
opens up the opportunity to combine the information of all of these networks to better understand the association between the entities of the
same or different types (e.g., diseases or genes, or drugs and diseases). Nodes of these merged networks represent heterogeneous biological
entities, and the edges represent the pairwise associations. Hence, these networks are called heterogeneous networks. These networks can then
be analyzed to predict or hypothesize new complex biological mechanisms before actually proving them in the wet lab.
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Study of hole spin qubits in
Ge quantum dots and 2D
materials

Dr. Ferdows Zahid

Design, Development and
Performance Evaluation of a
Multiphase DC-DC Buck
Converter for 48V EV
Charging Applications

Prof. Dr. Md. Abdur Razzak

Abstract

“Quantum dot” or “artificial atom” qubits are made in semiconductor-dielectric-metal heterostructures with a number of gate electrodes
providing quantum confinement to electrons such that they exhibit atom-like properties. The experimental realization of such devices is
extremely challenging and requires optimized gate designs, doping, and selective material stacks. Semi-classical simulation methods are
inadequate in this regime of electronics, as the electronics need to be treated quantum mechanically like a wave packet. Hence, the
well-known Schrodinger equation needs to be solved in three-dimensions self-consistently with electrostatics described by the Poisson
equation. The Purdue based NEMO tool set (NEMO3d) has the above methods implemented and calibrated against several experiments. In
the last two decades there have been many studies and experiments on electron spins as qubits in Si quantum dots. People have started
exploring other options for effective and suitable qubits in other semiconducting systems. Recently several experimental groups have reported
long dephasing time and effective gate manipulation of hole spin in Ge quantum dots. Other groups are looking at hole spin in novel materials
such as graphene and TMDC (WSe2). Here, we propose to employ and develop computational tools to explore various properties of hole spins
in Ge quantum dots. We would like to find out whether spin of a hole in Ge quantum dots can give better performances as qubits compared
to electron spins in Si quantum dots. We also plan to extend our studies to hole spin in 2D materials such as WSe2, MoS2 etc.

The objective of this research was to develop a fast-charging system for EVs, with the purpose of utilizing the grid power more
proficiently and charging the EVs in a short span of time. A high-performance DC-DC converter has been designed to fulfill the
objectives of attenuating the problems of the present state of fast charging and environmental problems. A modified PID
controller has also been integrated with the proposed DC-DC converter. A detailed analysis of power loss on each component
and thermal performance has been performed. The switch stress has also been analyzed. The reliability and the life cycle cost
analysis has been performed to verify the effectiveness of the charging system.
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Online Approaches to
Network Anomaly
Detection

Dr. Tarem Ahmed

Automated Hospital ICU
Emergency Signaling System

Dr. Tarem Ahmed

Automated Intruder
Detection from Surveillance
Networks

Dr. Tarem Ahmed

Abstract

The growing number of internet-based services and applications along with increasing adoption rate of connected wired and wireless devices
presents opportunities as well as technical challenges and threads. Distributed Denial of Service (DDoS) attacks have huge devastating effects
on internet-enabled services. It can be implemented diversely with a variety of tools and codes. Therefore, it is almost impossible to define a
single solution to prevent DDoS attacks. The available solutions try to protect internet services from DDoS attacks, but there is no accepted
best-practice yet to this security breach. On the other hand, distinguishing DDoS attacks from analogous Flash Events (FEs) wherein huge
number of legitimate users try to access specific internet-based services and applications is a tough challenge. Both DDoS attacks and FEs
result in unavailability of service, but they should be treated with different countermeasures. Therefore, it is worthwhile to investigate novel
methods which can detect well disguising DDoS attacks from similar FE traffic.

A critical patient in a hospital Intensive Care Unit (ICU) has a large number of probes constantly measuring his or her vital statistics. Round the
clock monitoring of these measurements is typically performed by a nurse, with a doctor paged in the event of an emergency. The task of
simultaneously monitoring multiple readings on multiple patients becomes tedious and monotonous for a human aide working the long shifts
that are typical of the medical profession, especially in understaffed hospitals that are common in developing countries. This consequently
increases the risk of important events going unnoticed. Our goal is the automatic, instantaneous detection of any sudden break in the
complicated, underlying structure that is naturally formed by the multitude of biological signals provided by the human body.

Physical security is unfortunately of prime concern today, and an extensive network of multimodal surveillance and security
sensors is prevalent in many places in the world. They range from analogue closed-circuit television (CCTV) systems to
sophisticated networks of infra-red and motion sensors in sensitive areas such as banks and museums. The London
Underground and London Heathrow Airport have more than 5000 cameras for the purposes of physical security, for example.
Images from these systems are typically transmitted to a control room, where human security officers constantly watch the
monitors to guard against physical intruders attempting unauthorized access. As events such as burglary attempts rarely occur,
the security officers typically must continuously stare at monotonous images for long stretches of time. Constant alert vigilance
for days on end is humanly difficult to maintain. Studies have shown that the optimal concentration spans for a person ranges
between 25 and 30 minutes. This consequently increases the risk of suspicious activity going unnoticed. In the most unfortunate
of situations, given the labour cost involved with hiring the requisite number of human operators to monitor a visual surveillance
network, the feeds may be monitored only sparingly, or not at all, often merely serving as an archive to retroactively refer back
to once an untoward incident in known to have occurred. It is thus important to remove the onus of detecting unwanted
intruders from the human security officers with cognitive limits, to an automated system.
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Highly Sensitive Surface
Plasmon Resonance Sensor
Based on Photonic

Prof. Dr. Feroz Ahmed

Abstract

Optical sensors detect changes in the intensity of reflected light caused by the presence of an analyte based on its
physical and chemical properties. Because of their unequalled capacity to detect binding characteristics and
interaction patterns in biomolecules, they have proven to be particularly significant in the specialized sectors of
biotechnology, healthcare, and environmental applications. As a result, optical sensors can detect a wide variety of
analytes, including antibodies, medicines, poisons, tumor cells, and viruses. Among the optical sensing techniques
now in use, the surface plasmon resonance (SPR) technology has revolutionized the optoelectronic realm. Most SPR
sensors have been demonstrated to have low sensitivity but considerable propagation loss, which is one of the key
issues that must be solved. Furthermore, the current technologies for creating SPR are costly and inconvenient,
making the adjacent system bulky. To address these issues, a Surface Plasmon Resonance (SPR) sensor based on
Photonic Crystal Fiber (PCF) has been developed. PCF is unquestionably a potential contender due to its ability to
manage evanescent field penetration, compact size, flexibility in tweaking physical parameters, single mode
propagation, and appropriateness for distant sensing. Beside label free analyte detection, light harvesting, optical
biosensing, level of water and food contamination, fuel adulteration and spatial imaging are just a few examples of
the robust use of PCF based SPR sensors. To make the sensors better suited to achieve these applications with
greater precision, it is crucial to improve the sensing performance of the sensor which is primarily dependent upon
its wavelength sensitivity, amplitude sensitivity, sensor resolution, and figure of merit. Therefore, this research
intends to investigate and obtain the most optimum configuration of the PCF based SPR sensor with enhanced
sensitivity and a wide range of analyte detection capability. It further investigates the impact of varying certain
physical parameters of the sensor, along with employing various metals as the plasmonic material, on the
enhancement of the optoelectronic performance of the sensor. It takes into account dual polarization of light to
achieve a thorough understanding of the differences. Upon meticulous conduction of the investigation, the sensor
has been revealed to have extremely impressive performance parameters and a wide sensing range, making it
capable of detecting a broad spectrum of analytes, especially, chlorodifluoromethane refrigerant R-22, bacteria, and
ethyl, methyl, propyl based alcohol.

The Book of Abstracts

of IUB Sponsored Research Projects

30




Name of the Project and
Principal Investigator

Design of A Highly Efficient
& Non-Invasive
Measurement Device of
Human Blood Component
Levels Using Genetic
Algorithm & DNN Based
Models

Prof. Dr. Feroz Ahmed

Abstract

A variety of diseases can be diagnosed by the examination and measurement of different blood component levels.
Clinical examinations can be challenging owing to uncomfortable blood sampling procedures, and they can also be
fatal if the same needles are used on several patients in unethical conditions. The noninvasive method of the new
technology for testing different blood component levels such as glucose, hemoglobin, creatinine, and others is
efficient, cost-effective, and user-friendly. This technology mainly uses a photoplethysmogram (PPG) signal to
non-invasively monitor blood component levels by reflecting blood flow from the heart to the fingertip. The PPG
signal has been utilized in several research projects on heart rate monitoring, anemia diagnosis, blood pressure
estimation, blood glucose level detection, and so on due to its simple, inexpensive, and comfortable setup. In this
research, the main objective is to generate a stable PPG signal from a short-duration video of the fingertip, which is
recorded using a low-cost or budget-friendly smartphone. This is done so that anyone with a smartphone can easily
access this technology and measure their blood component levels without having to go to a hospital, and those who
live in remote or hilly areas will benefit greatly. Using the clinical method, standard data on the hemoglobin, glucose,
and creatinine levels of people of varying ages and weights are initially gathered. Then, a low-cost or budget-friendly
smartphone camera records a short-duration video of the right index fingertip, keeping the flash turned on the whole
time. Ethical concerns, such as the subject's privacy, are strictly maintained. Multiple filters are applied to preprocess
fingertip footage as well as to generate a stable PPG signal. The correlation-based feature selection (CFS) technique
utilizing genetic algorithms (GA) is then used to develop a deep neural network (DNN) model, which is subsequently
used to choose the most appropriate features obtained from the PPG signal. In addition, a highly efficient
cross-validation approach is employed to assess the performance of DNN models and ensure maximum accuracy of
prediction. The successfully created device for monitoring blood component(s) will be tested on clinical participants,
and its performance will be compared to that of the standard equipment to determine the difference. Additionally, a
mobile app is being developed and a cloud server is being set up so that people can access and benefit from this
technology from anywhere. Upon achieving satisfactory performance, the whole system will be released for public
usage.
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The estimated 500,000
undocumented electric
vehicles in Bangladesh:
Survey,

Analysis, and
Recommendations.

Prof. Dr. Shahriar Khan

Smart Grids for Reducing
Blackouts and Convserving
Energy.

Prof. Dr. Shahriar Khan

Abstract

Generally, this is continuation of previous work on this topic by the principal investigator. The momentum has been
established, and the work is being continued as per the requirements. Already, there have been changes in the field,
such as the two-fold increase in the number of electric rickshaws in the country.

Much of the surveys have been done, and are waiting to be documented. In addition, a model of the electric rickshaw
is being constructed in the lab.

A running model of a rickshaw will be fitted with sensors, ammeters and voltmenters for observation of operating
parameters.

The work is on track, as the simulation is being pursued as planned. A desktop computer with Core 15 has been
requested, so as to support this simulation. At this time, the objective is to model the grid of the country. The output
of existing inputs are being reviewed, so as to verify the results. Into this, new methods, such as for loT and Deep
Learning will be introduced. This may be used as the starting point of collaboration with the government.
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Early Cinema in Colonial
Asia: Indigenization of Film
Medium in Early Twentieth
Century South and
Southeast Asia

Prof. Dr. Zakir Hossain Raju

New Media and Inter Asian
Families in Digital Diaspora:
Transnational Cultural
Identities towards Global
Asia

Prof. Dr. Zakir Hossain Raju

Abstract

This research project aims to find out what happened in various countries of Asia during the first few decades of twentieth century in terms of
the cultural negotiations between the local population, foreign film culture and the mechanisms of colonial administration. There is a huge gap
in the social history of Asian cinema as we know very little about the encounters between the imported cinema texts and locally rooted
audiences. This is acute in South and SouthEast Asia as these parts of Asia were mostly in the reception side of the film culture for a very long
time—for more than few decades as vernacular film industry began in these parts of Asia as late as 1930s-1950s. | wish to unearth what
happened in the first five decades of twentieth century, especially to identify the possible modes of cultural appropriations of the then film
audiences frequenting local cinemas to watch imported, foreign films amid their negotiations with the colonial modernity. In order to achieve
this research goal, | will do extensive library and archival research at various locations ranging from the LSE, British Library (especially,
consulting India Office Records), KITLV collections at Leiden University as well as Australian Film and Sound Archive, PNRI, Jakarta, Asian Film
Archive, Singapore, FINAS, Malaysia and Nehru Memorial Library in Delhi. | will also do in-depth interviews with the renowned film scholars
and social historians of South and Southeast Asia based in these institutions.

This project is aligned with three major research priorities of IUB, namely, Urbanization and Local Culture; Innovation in Automation and Data
Science, and Leadership, Management and Sustainable Production of Goods and Services. This is also leading the SLASS objective of
expanding its footprints in various parts of Asia and enhancing research collaborations with European and Australian scholarly community.

Globalization has changed the global order and increased mobility among nations. A country as swiftly developing as Bangladesh has become
a nation of interest for other Asian nations for trade and business. As such the number of inter-Asian immigrants and cross-cultural marriages
are increasing in recent years. Especially, since the 1980s, many Bangladeshi men migrated to Japan and, from the 1990s onwards to Australia
and Southeast Asia primarily for work and better life. Some of them decided to tie the knot with other (non-Bangladeshi) Asian women such
as Japanese, Chinese, Malay, Indonesian etc. and eventually thus creating inter-Asian families.

Such settling of families in a country other than one’s own has resulted in a ‘fusion’ of identity of sorts among both the ‘host’ and the immigrant
communities. Given that more than ever before, an increasing number of people are going beyond their country’s borders in search of work
or better life and settling there, academics all-over the world are currently immersed in various research based on culture, identity and
diaspora. However, almost none has researched the inter-Asian transcultural families in global Asia. This proposed study is going to be the very
first step in this direction.

IUB is one of the very few institutions in Bangladesh which not only acknowledges the importance of social science research but also
understands the time-sensitivityand area-framework of such research. This research, which is in complete alignment with IUB’s research
priorities and education will definitely be a unique research as no other research has been done on the aspects of migration and cross-cultural
marriages in South Asia.
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Development of Legal
Education in Bangladesh:
Towards establishing a set
standard

Dr. Assaduzzaman Khan

Post COVID-19 phase and
Recovery of the Informal
Economy in Bangladesh:
Perspective and Emerging
Challenges

Dr. Kazi Mahmudur Rahman

Abstract

Legal education in Bangladesh does not have any set standard to ensure the unified legal education nationwide. Programme
Standards are developed all around the world to provide specific guidelines to education providers, especially higher educational
institutions for professional degrees, in a particular field or course of study as to fulfil the requirements of a particular
professional quality. These guidelines, if followed closely and wisely, enable the development and sustenance of programmes
quality, thus improve the quality of graduates, and enhance graduates global employability and progress. The Programme
Standards for Law is proposed to be formulated to stimulate the development of academic programmes in the field of Law from
foundation to the doctoral levels. The Standards will ensure specific guidelines on programme aims and educational objectives,
programme learning outcomes, programme design including a proposed programme structure, students admission criteria,
student assessment method, criteria for academic staffs, educational resources and continuous quality improvement. Being one
of the best research university in Bangladesh, on behalf of the Department of Law, Independent University, Bangladesh (IUB) |
would like to take the lead to conduct this empirical research and develop The Programme Standards for Law in Bangladesh
which will be a pioneer piece of research work for the Nation. Outcome of this research will guide the nation to set a standard
for the legal education in Bangladesh.

During the several lockdown phases in Bangladesh amidst the COVID-19 pandemic, most economic activities were shutdown.
In a country where the informal economy is dominating the labour force (comprising 86.2% of total employment), these
shutdowns have caused taunting impediments to the recovery of small businesses during post-COVID-19. The vast majority of
employment in Bangladesh suffered because informal activities had dropped drastically during the early COVID-19 period.
Several studies highlighted the recovery of these small business; but the rate of recovery is found to be slow, and the magnitude
of the recovery varied among different sectors. Besides, the current global economic turmoil and price hike of essential
commodities have added another level of challenge that could hamper the usual growth of informal activities. Under such
circumstances, this study is attempting to understand the recovery statuses of the informal economies while considering the
current economic vulnerabilities. This is an urban-centric study, encompassing the capital, Dhaka, since most informal economic
activities are concentrated in this city. This study focuses on selected manufacturing and service sectors in the informal
economy which are important to achieving poverty reduction by employment generation.
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Women as Transformative
Agents and Trajectories for
Women Empowerment: The
Case of Women in
Bangladesh Police

Dr. Marufa Akter

Adaptation to Mitigation in
Sustainable Climate Risk
Reduction (CRR): Role of
State and Non-state Actors
in Bangladesh

Dr. Shanawez Hossain

Abstract

An increasing number of Bangladeshi women are now choosing careers in the law enforcement field. A recent statistics shows there are 15,
163 female officers in the Bangladesh Police but they make up only 7.92 per cent of the total police force. Oftentimes studies into
policewomen have focused on the social and cultural barriers, male domination, politicization, and lack of basic workplace facilities. Despite
all these professional challenges, policewomen have persevered and serve in leadership positions. However, one area that has been grossly
overlooked when it comes to police women is their leadership styles and the changes they have been able to bring about as leaders inside their
organization. Since the 1970s and 1980s research into what constitutes transformational leaders and the leaders’ roles in their respective
institutions have been widely study. Studying women as transformative agents is not a new line of inquiry although there is a significant gap
in the literature regarding how female police officers act as transformative agents. Hence, this research aims to fill this gap in the literature.
The main question grounding this study explores how women in police develop their individual agency in delivering improved entitlements to
women and in setting up the pathways of women’s empowerment in Bangladesh. Further sub-questions delve into the factors shaping the
relationship between women'’s inclusion in police and their influence over policies in the law enforcement sector; and, how women create
resilience as a countervail force to develop their own agency over the existing challenges. The main objective, therefore, is to establish how

women are transformative agents and exhibit transformative leadership qualities which are imperatives to bringing about institutional reform.

Bangladesh is one of the most vulnerable countries in the world due to climate change and related adverse effects to the economy,
environment, national development, and the people. It poses the major threat to achieving Sustainable Development Goals by 2030. There has
been varied efforts taken by the state and non-state actors to address the issues of climate change related vulnerabilities. However, still there
remains lot of questions regarding suitability and sustainability of such measures and calls for improved coordination and collaboration among
the government, donors, and civil society actors who are supporting climate change adaptation and mitigation efforts in Bangladesh.
Successful adaptation and mitigation strategies requires strong cooperation and coordination among different stakeholders to check any
governance failure and ensure sustainability in CRR. By employing multi-pronged qualitative research methodologies and using both
qualitative and quantitative data from three most climate disaster prone districts (Bagerhat, Khulna and Shatkhira) this study aims to provide
an analytical description of “who-is-doing-what” and analyze and identify the critical gaps and challenges for implementing adaptation and
mitigation policies through national and the local government and nongovernment actors. The data collection method will include textual
analysis of qualitative/quantitative data, survey, FGDs, and KllIs to understand processes for forming and implementing climate change policy,
financing mechanisms, and adaptation initiatives by various institutional actors including: the Government of Bangladesh (national and local
government institutions), donors, CSOs, (including NGOs and CBOs, research and academic institutions, the media and private sector). Thus,
exploring and explaining gaps in the governance mechanism (e.g coordination, transparency, accountability, participation etc.) in climate risk
reduction it expects to suggest a more sustainable response by the state and non-state actors in that region and in similar places.
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Living with Refugee: The
Experience of Host
Community beside the
Rohingya Camps

Mr. Obydullah Al Marjuk

ADMIXING ‘BLUE’ & ‘GREEN’

ECONOMICS: A BAY OF
BENGAL CASE STUDY

Prof. Dr. Imtiaz A. Hussain

ROLE OF STAKEHOLDERS IN
ROHINGYA REFUGEE
RESPONSES

Prof. Dr. Imtiaz A. Hussain

Abstract

There are numerous Rohingya research initiatives taken in the development and academic arena on various aspects, such as the relationship
between Bangladesh and Myanmar, the impact of a large influx of population on Bangladesh's economy, environment and national security,
and so on. However, not much research has been conducted on the experiences of the local people living in the surrounding areas of the
Rohingya camps in Cox’s Bazaar and how they are adapting to the Rohingya influx (Kyaw, 2017). Even though a trend was observed to present
the Rohingya refugees as a ‘marginalized’ and ‘oppressed’ population until 2017, in the current context, the focus has been shifted to
identifying the ‘difficulty’ and ‘loss’ of the local Bangladeshis (Fair, 2019). The aggregate effects of refugee influx on governance, security,
environment and national economy are considered with significance in the 'impact analysis' studies on ‘local host community’ in Bangladesh
(Khatun and Kamruzzaman, 2018). On the other hand, in many studies, the Rohingya influx is considered a contributing factor to the
improvement of the economic mobility of the local people. The unlocking of trade and commerce due to the growing demand of the Rohingya
population for commaodities is identified as one of the major factors for improving the economic mobility of the local people. However, the
main objective of our research is not limited to the investigation of the gain and loss of the local communities; rather we opt to understand the
experiences of local Bangladeshis while adapting to the Rohingya refugees. The main argument of our article is: the ‘local host community’ is
not a homogeneous entity; their social position differs individually by class, gender, and prestige. Even, their tendency and process to adapt to
the Rohingya influx are different. Based on the collected data from fieldwork, this research will discuss how the heterogeneous ‘local host
community’ of Bangladesh adapts to the Rohingya influx and the kinds of experiences they encounter while living with refugees.

How can the inevitable clash between environmental protection and industrial expansion across Bangladesh be softened? This project investigates that
question by contrasting policy prescriptions and ground realities on two fronts: on the industrial front by disaggregating industries into small, medium, and
large according to size, with particular emphasis on special economic zones/export promotion zones (SEZs/EPZs) and hi-tech parks; and on the environmental
front by measuring performances the 17 SDG (sustainable development goals) announced by the United Nations General Assembly in 2015 as indicators.

Adding the Bay of Bengal to hinterland developments allows for the “blue” of the ocean, the “green” of environmentalism, and the “gray” of industrial emissions
to be juxtaposed in a more realistic capture of Bangladesh’s developmental trajectory. Preliminary findings from field-trips to the western, eastern, and
southern districts do not predict a sustainable future, but the efforts being expended reaffirm all may not be lost as second-best outcomes riddle the picture.

The latest Rohingya refugee influxes of 1.2 million into Bangladesh (from August 2017), cap an age when displaced or evicted peoples reach a new height
globally of 84 million in 2021, out of which 27 million have been forced into another country. Critical questions arise: Will humanitarian support similarly climb
to meet the growing challenges? Has humanitarian support gone beyond the obvious task of stemming the tide into restoring normalcy to displaced lives in
their new abodes? Indeed, has the invisible humanitarian task become one of restoring and sustaining normalcy for displaced lives? In other words, have
humanitarian efforts become so institutionalized as to become more than a permanent feature of the 21st Century socio-political landscape?

These and other questions are addressed through a case study of the world’s largest camp, in Kutupalong, housing Rohingya refugees. Preliminary findings
expose both camp innovations credible enough to be utilized in civil society; and the unstoppable needs for civil society lifestyles to enter refugee camps, if
only to defuse social and tensions threats. Best exemplified by half the refugees being children, thus needing education, environmental pressures also exert
sufficient concerns and add ample new tasks to the future of humanitarian engagements. These, among other factors, drive the investigation from
nuts-and-bolts analysis into policy recommendations.
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Remaking Western Texts in
Asia

Prof. Dr. Ahmed
Ahsanuzzaman

Impact of the Leather Industrial
Activities on the Environment
and Human Health: A Legal and
Compliance Study of the Savar
Leather Industrial Park in
Bangladesh.

Dr. Md. Abdul Awal Khan

Abstract

The research will study a group of significant film recreations of Western literary classics in various major languages within different locations in Asia. It
will consider adaptation in a much broader scope by investigating multiple layers of inter-textual and inter-cultural translation. It is a unique intellectual
venture because it intends to break away from traditional disciplinary pigeonholes normally bracketed as/in literary studies and film studies. As such, the
project will generate new knowledge by providing a social and cultural critique as well as raising new questions in interdisciplinary cultural studies and
translation studies that will significantly contribute to humanities and social science studies.

Primarily, this project will address the changes, omissions and alterations that the respective ,Eastern“ adaptations did to their respective ,Western"
sources when they are transformed into films in Asian languages across different geographical locations. The second objective of this study is to
investigate the norms of ,technological® transformations that occur when the written texts are transferred to cinematic medium. It cannot be overlooked
that cinema has always been seen as a ,Western" technological medium that has been imported and indigenised in Asia over the last one hundred years
or so. Lastly, the study aims to locate the forms of (cross-)cultural appropriation and translations that occur when the remaking of Western texts took
place in particular Asian cultural and linguistic contexts.

This research will use theoretical paradigms from a range of disciplines. As an inter-disciplinary journey, this project will bring together frameworks from
literary and translation studies as well as from film, media and cultural studies. A central concept that the researchers will use is the adaptation theory
proposed by Linda Hutcheon in A Theory of Adaptation (2006) with a focus on the concept of “double vision” (Hutcheon 15). Hutcheon believes that an
adaptation is a product and a process at the same time which allows for a study of adaptation beyond fidelity discourse. When viewed from the
perspective of “double vision,” an adaptation turns into something similar to a situation or an event that is reported on by journalists. To understand a
situation or adaptation, the analyst must ask about “the adapters”, the people involved in making the adaptation, and “the audience”, the people who
experience it. Using the works of Derrida, Foucault, Kristeva, Bahktin, Iser, and Aristotle, Hutcheon argues that an adaptation should be analysed by the
journalistic method of inquiry (i.e. asking 5Ws and 1H) ( XIV).

The project will also use Julie Sander*s Adaptation and Appropriation (2006) in which Sanders considers adaptation as “an act of re-vision itself” which is
“frequently involved in offering commentary on a source text” (19). Similarly, the theories of national cinema and cultural translation will also be utilised
in understanding cross-cultural, inter-textual transformations from written to visual discourses. The noted film and cultural theorists such as Rey Chow,
Mitsuhiro Yoshimoto, Chris Berry, Paul Willeman, Kim Soyoung, Wimal Dissanayake will be consulted in this research.

Leather industry is one of the highly pollution intensive industries in Bangladesh. The workers employed in Bangladesh’s leather industry and the general
population living near the manufacturing sites endure the negative consequences of the industrial activity. Savar Leather Industrial Park is a relocated
industrial site, activities previously being conducted from within the Dhaka Metropolitan City area. Shifting tannery industries from Hazaribagh to Savar
industrial areas was one of the major challenges for Bangladesh. The High Court Division of the Bangladesh Supreme Court asked the Government to
relocate all tanneries from Hazaribagh by 2011 and the Appellate Division upheld the order of the High Court Division and shut down all 154 tanneries
in 2017. The problems looming here are multifarious, including technological limitation and failure to do proper waste management. Therefore, the
questions remain controversial whether the new site show the signs of problems experienced in Hazaribagh.

This study would explore if there has been any improvement in the treatment of the environment and human health after the relocation of the tannery
industry. This study will assess the impact over environment and human health and wellbeing of the workers and of the local inhabitants in the Savar
Leather Industrial site from the effective date of the shifting of the industrial activities. This study will also examine how compliant the industrial activities
had been under the national and international legal standard.
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Climate Change and
Indigenous People in
Bangladesh: Impact,
Vulnerability and Adaptation

Mr. Md. Ekhtekharul Islam

Isolation and
characterization of
bacteriophages active
against diverse bacterial
pathogens as a potential
resource to develop
phage-based intervention
tools.

Ms. Nazratun Nayeem
Choudhury

Abstract

Climate change is one of the most severe threats to vulnerable communities in Bangladesh. In particular, Indigenous communities in the
Chattogram Hill Tracts region substantially bear the brunt of the adverse impacts since they depend highly on nature to support their
livelihoods. At this outset, our study was undertaken to assess the impact of climate change on selected indigenous communities living in the
Bandarban district of Bangladesh. The study addresses the knowledge gap in understanding the existing and future impacts of climate change
and adaptation practices of indigenous communities in Bangladesh. This research employed a mixed-method approach and conducted 150
household interviews and six focus group discussions in Ruma and Thanchi Upazila of the Bandarban district. Due to the COVID-19 pandemic
situation, half of the planned fieldwork could not be conducted. Respondents indicated that the summer is now more prolonged and intense,
winter is colder than before, and rainfall is sporadic but extreme. In both

cases, severe water and food shortages have engulfed them more frequently in recent years. Drier weather conditions have led to an
incomplete jhum cultivation. Anthropogenic changes (over-tourism, illegal stone extraction, timber extraction) have intensified the impacts of
climate change among the indigenous communities. Chandan and Champaful are the two most expensive trees lost because of different
environmental and anthropogenic factors. The crop pattern is changing due to more incentives for cashew nuts, coffee, and commercial fruit
crops such as mango and dragon fruit. To overcome the loss of incomplete jhum cultivation and grow more profitable crops, communities are
increasingly relying on chemical fertilizers that company agents promote in local markets. Therefore, the research concludes that the
adaptation practices among the indigenous communities are neither systematic nor transformational.

Emergence of new variants of bacterial pathogens often resistant to multiple antibiotics are increasingly threatening to undermine the
advances made in combating infectious diseases. Thus, antimicrobial resistance is becoming one of the biggest public health challenges of our
time worldwide, including Bangladesh. This is resulting in an increasing number of microbial infections becoming harder or almost impossible
to treat thereby leading to high morbidity, mortality, and financial cost. Therefore, novel intervention tools which do not rely on the use of
antibiotics, and can kill specific pathogens, are urgently needed to control bacterial infections. One such approach known as phage therapy
uses bacteriophages- viruses that infect and kill bacteria but do not harm humans or animals. The therapeutic use of such bacteriophages has
immense potential to be part of the multidimensional strategies to combat antibiotic resistance. Also, there have been recent case reports of
phage therapy demonstrating clinical utility in resolving these otherwise intractable infections. Therefore, currently researchers worldwide are
aiming to study and standardize the fundamental aspects of phage therapy to improve treatment success. The essential prerequisite to these
studies is isolation and characterization of naturally occurring phages against specific pathogens. The versatile nature of phage-based
approaches should allow application of the same or similar principles to control infections caused by diverse bacteria, by choosing the
appropriate phage. The primary objective of this project is to isolate and characterize useful bacteriophages against specific strains of
Escherichia coli, Salmonella, and Vibrio cholerae which are of clinical importance in Bangladesh. Thereby, the study aims to build a resource
that can potentially be used to develop phage- based intervention tools to combat antimicrobial resistance.
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Biosurfactant with
antimicrobial potential
characterized from bacteria
growing in hydrocarbon
contaminated sites in Dhaka

Dr. Syed A K Shifat Ahmed

Unveiling the spatial
structure (distribution of
employment and
population) of the Dhaka
Greater Region (GDR)

Mr. Tawhid Monzur

Abstract

The efficacy of antibiotics is fading due to our indiscriminate use prompting research to look for alternatives in the form of phage
therapy, anti-virulence strategies or nanoparticle coated drugs. Amid all these, the antimicrobial activity of a microbial product called
biosurfactant is also surfacing in literature. Biosurfactants are surface active compounds predominantly present as glycolipids like
rhamnolipid. A recent study at UNC School of Medicine has shown adding the rhamnolipid produced from Pseudomonas aeruginosa
can potentiate aminoglycoside activity against multi-drug resistant Staphylococcus aureus making it hundred times more susceptible
to the drugs. The rhamnolipid biosurfactant has also shown to have a synergistic effect through lowering of minimum inhibitory
concentration of aminoglycosides against Enterococcus faecalis, Bacillus subtilis, Listeria monocytogenes, and Clostridioides difficile.
Biosurfactants have also shown to attenuate bacterial virulence by targeting the biofilm formation in many human pathogens like P.
aeruginosa, S. aureus and Serratia marcescens. Depending on the available hydrocarbon substrates and the growth conditions, the
class and type of biosurfactants produced can vary. Even in biosurfactants produced from closely related species, a minor difference in
the chemical structure has shown to have a pronounced effect on its function and industrial application. Therefore, due to their diverse
properties and applications, identification of new biosurfactant producing microbes through exploration of newer sites is in great
demand. In Bangladesh, no work of significance has been documented on biosurfactants. Therefore, to fill this knowledge gap, in this
research we seek to investigate the presence of biosurfactant producing bacteria from industrial waste sites in Dhaka. The
antimicrobial activities of these biosurfactants will be explored to support new research in the looming post-antibiotic world.
Considering the nutrient richness in these polluted sites, we hypothesize presence of aggressive biosurfactant producers with
congeners having a broader antimicrobial range and diverse biotechnological application.

Although the Dhaka metropolitan area (DMA) is dubbed one of South Asia's influential emerging megacities due to its strategic location
and economic miracles, employment distribution studies have already been extremely limited. By combining a scale-view approach (i.e.
The center will be investigated at various scales ranging from 250m by 250m to 3000m by 3000m) with spatial indices (e.g. build-up
area, growth, etc.) will be extracted via a pixel-based classification approach and non-spatial indices/matrices (e.g. household, facilities,
etc.) will be collected from the Bangladesh Bureau of Statistics (BBS) & Statistics and information Division (SID), current research aims
to identify and address the employment centers by rank, as well as their impact on the spatial structure of the DMA at local (Mahalla)
and regional (City) levels. Simultaneously, the economic sector specialization within identified employment centers will be analyzed.
Additionally, the population distribution will be examined to determine the relationship between areas with a high population density
and employment centers. The authors will attempt to demonstrate through this research that the spatial structure at the local and
regional levels varies and thus requires urban-related policies to be tailored accordingly. Additionally, centers can be detected
effectively by comparing them to their neighboring areas at different scales rather than using threshold and/or minimum densities of
employment and population to gain a better understanding of the DMA structure. Thus, comprehending DMA can aid in urban and
regional planning in this field and put a spotlight on the expected urbanization of emerging cities. It is possible to fully understand the
DMA's spatial structure, contribute to regional urban policy, and serve as a guide for future research on Asian megacity expansion.
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Study on small sub-unit of
ribosomal RNA (rRNA) gene
base genotyping of native
Trichoderma spp and find
their efficacy as a
bio-fertilizer in Bangladesh.

Dr. Jebunnahar Khandakar

Polyampholyte hydrogel as
potential chromium removal
system

Dr. Sadia Nazneen Karobi

Abstract

Currently, in Bangladesh soil health is in jeopardy due to loss of organic matter content and continuous use of unbalanced chemical
fertilizers for irrigated rice production. Renewable energy like biofertilizer will be the best alternative as it helps to revive soil fertility,
improve soil physical properties, control pests and diseases and also acts as nutrient pool, eventually boosting the crop production.
Accurate identification and characterization of bioagents are the prerequisite for mass uses of biofertilizer. Production of organic
fertilizer using fungi like Trichoderma spp is a cost effective as well as environment friendly way of waste recycling which has a global
acceptance and lines with the research priorities. In Bangladesh, till now one strain of Trichoderma sp. has been used commercially as
a biofertilizer, but there is an immense demand to obtain more strains with potential nutrient fixer and plant growth promoter. Hence,
it is necessary to evolve further research that would explore on finding out the potential strain of Trichoderma spp that will act as a
good nutrient fixer alone with soil conditioner. Factually, the efficacy of Trichoderma as a biofertilizer depends largely on the physical,
chemical and biological condition of soil, crops and their varieties, crop management practices, fungal strains, and native microbial
population, temperature, pH, nitrogen and carbon sources, and light intensity etc. So, it would be a highly time demanding research to
screen for the native candidate of Trichoderma strains using molecular tools for their potential capacity as a biofertilizer for sustainable
crop production in Bangladesh. Thus, our research is mainly focused on the study on molecular diversity of different native Trichoderma
genotypes employing rRNA gene analysis for identifying potential candidate of biofertilizer for wide range of crops.

Chromium-contaminated wastewaters are generated by various industries including ferroalloy manufacturing and industries such as
electroplating, fertilizer, leather tanning and finishing, steel, textile mill, and thermal power generation with the tanning industry the
largest contributor to global chromium pollution. Several technologies have been applied to remove Cr(VI) from aqueous solutions
including precipitation, reverse osmosis, ion exchange, filtration, sand filtration, chemical reduction/oxidation, electrochemical
precipitation, membrane filtration, solvent extraction, and electrochemical deposition. Polymer or hydrogel adsorption can be
considered as the most effective new technique due to the probability of high removal efficiency, simplicity and low cost. In the present
research work, Polyampholyte hydrogels were synthesized by free radical random copolymerization from precursor aqueous solution
containing sodium p-styrene sulphonate (NaSS), 3-(methacryloylamino) propyltrimethylammonium chloride (MPTC), 0.1 mol %
a-ketoglutaric acid initiator and N,N’-methylenebis(acrylamide)(MBAA) crosslinker. Thus prepared hydrogels were then immersed in
potassium dichromate solutions of various concentrations. Absorbance of each solution was measured in UV-visible
spectrophotometer which showed significant removal of chromium by polyampholyte hydrogels. pH, polymer concentrations,
cross-linker concentration were varied to obtain the maximum chromium removal efficiency by polyampholyte hydrogels. This
technique can be applied to industrial wastewater treatment due to its high chromium removal efficiency.
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Temporal and spatial The objective of the project is to assess macro plastic and micro-plastic litter accumulation in the sandy beaches of Cox Bazar and its
variations in tourist relationship to commercial tourism. The project involved undertaking two trips to the study site during tourist and non-tourist season
generated waste: Ecological across four sea beaches, but due to the Covid-19 pandemic it had to be modified for investing spatial variations across five sea beaches,
consequences for tropical Inani, Himchari, Kolatoli, Shugondha and Laboni. The field study followed the National Oceanic and Atmospheric Administration

(NOAA) Marine Debris Shoreline Survey Field Guide (Opfer et al. 2012). A hundred-meter line parallel to the shore were drawn across
the wrack line or high tide point during receding tide around 12:30pm over the five days each beach was surveyed. Four transects were
randomly selected for counting macro-plastics. Micro-plastics were collected from 50 cm by 50 cm quadrats and filtered at site with
5mm and 1 mm sieves. Samples were analyzed at the Environmental Chemistry Laboratory using density separation and vacume
filteration methods to isolate microplastics from the five beaches, visual analyses was done under a microscope at 40X. Results were
categorized into plastic fragments, foam fragments, plastic films, plastic food wrapper, plastic bottle caps, plastic pellets/nurdles,
plastic filament (fishing line, ropes), plastic jugs or containers, cigarette butts, personal care products etc. At least one of these materials
Ms. Karishma Sinha in all five beaches were found during the survey with Kolatoli having the most significant amount of microplastics and macro-plastics
followed by Inani, Laboni, Himchori and Shugondgha. The project outcome includes four senior project thesis (ENV 498). Manuscript
preparation is underway with aim towards journal publication to highlight the harmful impacts of plastic pollution on coastal near shore
ecosystems and the urgent need for environmentally sustainable beach protection and management measure in areas with pressures
from commercial tourism.

sandy shore ecosystems in
Cox’s Bazar

The Green Revolution package was introduced into Bangladesh agriculture system in the mid of 1960s with the promise to increase the production
rate of important crops by using pesticides. However, a lack of knowledge for using such chemicals has been creating an unhealthy scenario in the
country. Most of the pesticides consist of some heavy and harmful chemicals. These types of chemicals are effective to kill insects, at the same time,
Rice Grains of Bangladesh they are harmful to the environment. The impact of pesticides on human health can cause different acute and chronic diseases and sometimes it
could be life threatening. The present study was an attempt to address the presence of harmful pesticides like malathion and 2, 4-DDT in rice
produced in Bangladesh. To execute the investigation, samples were collected from 6 different areas of Bangladesh; Mymanshingh, Rajsashi, Gazipur
Barisal, Sylhet and Feni; two processed rice samples marketed by two companies were also tested. As part of the laboratory analysis, High
Performance Liquid Chromatography (HPLC) with a PDA (Photo Diode Array) detector was used. Rice samples collected from Rajsashi, Gazipur and
Feni are found pesticide free. On the other hand, sample from Mymanshingh is found containing the highest level of malathion (6.38mg of malathion
per kg of rice). Sample from Barisal is found to contain a moderate level of both pesticides (4.50mg of 2,4-DDT and 2.68mg of malathion per kg of
rice). Rice sample from Sylhet is also obtained to carry a significant amount of pesticide (5.77mg of 2,4-DDT and 3.22mg of malathion per kg of rice).
Two processed samples are found to contain pesticides. The obtained concentration of 2,4-DDT and malathion in package-1 was respectively 5.1mg
and 2.03mg per kg of rice. Package-2 was found to contain only 2, 4-DDT (5.3mg per kg of rice); malathion was not found in package-2.

Prof. Dr. Md. Abdul It is worth mentioning that the rice is the main food in Bangladesh and the obtained findings are sensitive. In addition, as the sample size of the
Khaleque current study was small, so it does not demonstrate the actual scenario of occurrence of pesticides in Bangladesh.

It is also important to mention here that the project was undertaken in 2019 and due to the worldwide outbreak of covid-19, it became difficult to
procure chemicals needed and work with a large scale of sample. Therefore, a detailed study with bigger sample size and other pesticides are needed.

Investigation of Presence of
Harmful Pesticides in
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Cemetery-based profiling of
cause-of-death in
resource-limited settings in
Bangladesh: A pilot study

Dr. Mohammad Sorowar
Hossain

Geospatial Mapping of
Groundwater Quality in
Cox’s Bazar

Ms. Tahmina Sultana

Abstract

Background: Reliable cause-specific mortality information is vital to identify the health needs of a community, monitor the progress of
preventive intervention programs, and track the changes over time. In Bangladesh, only one out of ten deaths is recorded at the national level.
A significant proportion of deaths that occur at home and in private healthcare settings are largely unreported. The surveillance of all
households and hospitals (public and private) in a community for death notification and registration requires huge investment and resources.
In this context, monitoring cemeteries as a catchment point for death notification and cause of death (CoD) registration could be
cost-effective. Thus, a cemetery-based approach could cover nearly one-third of the country’s population (nearly 50 million in 328
municipalities) for CoD registration at the municipality level. This pilot study aimed to: (i) determine the prevalence of causes of death among
the adult population in a community setting and (ii) examine the feasibility of the cemetery-based death notification and cause of death
registration.

Methods: This study was conducted at Jamalpur municipality in collaboration with Biomedical Research Foundation (BRF) and Civil Surgeon,
Jamalpur District. A validated WHO verbal autopsy (VA) instrument was used to determine the CoD after receiving the notification from the
cemeteries.

Result: Among 117 adult death cases analyzed, 60.7% were male. The mean age of death cases was 66.2 (SD 18.2) years. More than
two-thirds (~68%) of cases had no medical records and a death certificate was issued for only one-third of cases. Most death cases (over 90%)
were attributed to non-communicable diseases. Stroke was the most prevalent cause of death (35.5%) followed by cancers (9.4%), acute
myocardial infarction (7.7%), chronic respiratory diseases (~6.5%), diabetes (~6%), and kidney diseases (4.2%).

Conclusion: To the best of our knowledge, we, for the first time, propose an innovative cemetery-based approach for profiling disease-specific
mortality in a community setting. Stroke was the most prevalent cause of death followed by cancer in a community setting. This pilot study has
paved the way to conduct a large-scale study.

There is an increasing dependency on groundwater sources for potable drinking water supply in the domestic sector around the globe. Bangladesh
claims around 4% of the total groundwater available globally which meets 98% of the country’s total demand for water (Islam et al., 2020). Around
32 km 3 of groundwater is abstracted annually, 90% of that water is used for irrigation and the remaining 10% are used by domestic and industrial
sectors. Around 6.5 (2.2 million poor) to 24.4 (8.6 million poor) million people in Bangladesh are vulnerable to dwindling groundwater supplies along
with health risks from possible contamination by Arsenic and salinity (Shamshuddin et al., 2019). The coastal area of Bangladesh is particularly
dependent on groundwater supplies for drinking and sanitation due to multiple factors such as population pressure due to rapid urbanization;
industrialization due to easy accessibility for trading; unmitigated commercial tourism; pressures on agriculture and salinization due to climate
change (Fatema et al., 2018). These pressures are being further enhanced by the over-extraction of groundwater in the coastal belt of Bangladesh
which encompasses an area of 710 km with 19 districts and 140 Upazilas (Uddin et al., 2019). Cox’s Bazar, which lies on the Southeastern region of
the coastal area is particularly under pressure. Its geographical location means that most of the surface water sources contain highly saline water,
and ground water is the only source of drinking water for the inhabitants of the Cox’s Bazar municipality. Approximately 8-10 % municipal
inhabitants have access to the piped water supply while rest of the people extracts ground water through deep tube wells (300-800 feet). In many
places within the municipality the ground water quality has been deteriorating due to anthropogenic activities, and this deterioration is a major
health concern nowadays. Unfortunately, this area doesn’t have any ground water quality map which could guide in identifying suitable location for
installing bore well. This project aims to determine the ground water quality within study area and prepare Spatial Distribution map of different water
quality parameters (physical, chemical and biological) to suggest the most ideal locations for potable groundwater water supply based on findings.
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Functional genomics of
differentially expressed
genes under salt stress using
over-expression and
CRISPR/Cas9 based
silencing with a provision to
develop salt tolerant rice

Dr. Sabrina M Elias

Abstract

Soil salinity is one of the major abiotic stress for our staple food crop, rice. Being a salt-sensitive plant in general, it
cannot withstand salt for long time. Previously we have identified differentially expressed genes under salt stress in
a naturally salt tolerant rice variety. We have selected some genes after performing in silico analyses. These genes
are now being over expressed in a sensitive rice variety to observe gain of function (if any) as well as being silenced
in a tolerant rice variety to observe loss of function (if any). in silico analysis including phylogeny, motif, and promoter

analysis of some selected genes were performed using sequence derived from tolerant and sensitive varieties. For
the selected genes’ knockout, guide RNAs have been designed and cloned into pPRGEB32 vector for analyzing loss of
function in tolerant rice Horkuch. The same genes were overexpressed in sensitive variety BRRIdhan28 using pENTR
and pH7WG2 vector using Gateway cloning technology. The clones were integrated into the plants using in planta
transformation technology. A cupin domain containing gene and a calcium transporter gene has shown promising
results and are now under investigation. Plants will be subjected to screening under salt stress in a confined
condition to observe any alteration in function compared to the wild type.
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Implementation of Freecycle
at IUB: A Pilot Study

Dr. Tasnuva Faruk

Effects of compounds
isolated from the Spirulina
platensis on Clonal
pancreatic B-cells, DPP-IV
enzyme activity and both
carbohydrate digestion and
absorption in gut in diabetes
mellitus

Dr. Prawej Ansari

Abstract

Freecycling, as a means of sustainable resource management, focuses on "sharing or giving away well-preserved used items
within the community rather than selling or discarding them". Freecycle@IUB was a start-up project funded by IUB Sponsored
Research Grant (2019- 2020). The motivations behind the project were as follows: (i) Sharing well-preserved resources within
the community, (ii) Increasing social cohesion, (iii) Reducing unnecessary waste production, and (iv) Achieving SDG-12. Four
service stations namely Community Library, Community Fridge, Miscellaneous Station, and Stationery Hub were inaugurated at
different locations of the IUB campus for both collection and distribution purposes. The major challenges were to introduce the
IUB community to the concepts of sustainable consumption and zero waste lifestyle as well as to actively participate in
freecycling. As the service stations provided real-time exchange facilities, everybody was welcomed to take what they need and
donate when they could, simultaneously. Despite the countrywide lockdown and general holidays due to the COVID'19
pandemic, around 350 books, stationeries, food items, and miscellaneous goods were shared within the IUB community. To
overcome the post-COVID economic depression along with food, water, and resource scarcity, LMICs like Bangladesh should
publicize sustainable consumption and production habits along with community consumption of underutilized resources.

This project aims to identify and evaluate the anti-diabetic and insulinotropic effects of compounds isolated from the plant
Spirulina platensis. Currently, several anti-diabetic drugs are available in the market but the management of abnormal glycemic
conditions are still quite difficult due to the inefficiency of these drugs to accurately manage B-cell function. As the prevalence
of diabetes is increasing at a staggering rate, it has become necessary to search for more efficacious remedies from natural
sources such as medicinal plants and animals. Preliminary study on Spirulina platensis extract has revealed anti-diabetic
properties such as enhanced insulin release, improved glucose tolerance, suppressed DPP-IV enzyme activity, decreased
postprandial hyperglycemia, decreased glucose absorption, and increased gastrointestinal motility. However, the anti-diabetic
activities of phytoconstituents of S. platensis are not studied in details, therefore, further investigation is warranted. Based on
Our preliminary results, we have selected the known compounds (Example: Astaxanthin, p-Coumaric acid and B-Carotene) of S.
platensis for the proposed studies to further investigate and probe the potential therapeutic utility of these compounds. We will
conduct in vitro (Using cell line: BRIN BD11 and 1.1B4 cells) and in vivo (Diabetic animal models) studies to assess their
insulinotropic effects and glucose lowering actions. We will also investigate their biological mechanisms of action, as well as
changes in insulin sensitivity, glucose metabolism, circulating insulin, and islet function in respect to type 2 diabetes treatment.
This investigation will provide a strong scientific basis for the clinical development of some of these phytoconstituents as
potential type 2 diabetes therapeutic agents.
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Screening of Depression in
Young Adults: Simultaneous
Analysis of EEG Recordings
with Validated Screening
Tools

Dr. Tasnuva Faruk

Abstract

Depression is an illness characterized by persistent sadness and a loss of interest in activities that people usually
enjoy, accompanied by an inability to carry out daily activities, for at least two weeks. According to World Health
Organization (WHO), it is estimated that more than 4.1% of the overall population of Bangladesh is suffering from
depression. Utilizing standard and validated screening tool is one of the time-tested methods to screen out people

with depression. As an emerging technical solution, Electroencephalogram (EEG) signals are also analyzed for
depression screening in the research setting. Due to its non-invasiveness and cost-benefit ratio, EEG has been the
most preferred method of brain recording in clinical studies, lab experiments, patient health monitoring, diagnosis,
and many other applications. This study will be useful for the research community to compare the effectiveness of
EEG signals with standard questionnaires to screen out depression among young adults.
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