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Teaching Factory Based Learning approach in
Engineering and Technology Education

Dr. Abdul Talib Bon
Department of Production and Operations Management
Universiti Tun Hussein Onn Malaysia
86400 Parit Raja, Johor, Malaysia
talib@uthm.edu.my

Abstract

Malaysia national education leading up to the Industrial Revolution 4.0 requires a new approach in
teaching and learning at the primary to tertiary level. The Teaching Factory-Based Learning approach
is a new approach and no country implements it as a whole. This Teaching Factory-Based Learning
method is a new teaching and learning approach where students will go through the teaching and
learning process in the Teaching Factory built in institutions of higher learning based on existing
curriculum and syllabus requirements that lead to industry needs. This study will look at how this
Teaching Factory-Based Learning can be implemented by developing a new framework. This
framework is formed through the adaptation of the syllabus and practical equipment available in the
Teaching Factory. Similarly, this research method also takes into account the teaching methods
carried out by instructors from the industry who carry out manufacturing activities in the Teaching
Factory to be in line with the needs of the program itself. Develop a framework for Teaching Factory-
Based Learning or known as Teaching Factory Based Learning (TFBL) in a two-year program at
university and two years in industry (2U21) at public university level and subsequently can be
implemented in all universities, polytechnics, community colleges, skill training centres and
vocational colleges.

Keywords
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Dr. Abdul Talib Bon is Professor of Technology Management in the Department of Production and Operations Management
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300 International Proceedings and International Journals and 8 single author books. His research interests include
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Society, President of IEOM Society Malaysia Chapter, member of IIE, IIF, TAM, MIM and MSORSM
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EPQ model for returned/reworked inventories
during imperfect production process
in pandemic of COVID-19
for price-stock-dependent demand

Prof. (Dr). Nita H. Shah
Principal Investigator: DST-FIST
Department of Mathematics,
Gujarat University, Ahmedabad
Guijarat, India
nitahshah@gmail.com

Abstract

In the current pandemic of COVID-19, the manufacturing units had faced severe emergency of
continuing production due to lockdown which hindered availability of skilled workers. During
production process, manufacturing unit encountered with some defective items in spite of all
preventive measures. The defective items are either rejected immediately at the time of production or
reworked and sold as good ones or customers are given enough refund to maintain the goodwill of the
company. Here, no. of defective items is assumed to be some fraction of production. Moreover, higher
price of a product trims down the demand and vice versa. Also in the market, it is seen that large
stacks of consumer goods display lead the customers to buy more. In this talk, we consider this
realistic situation for price- stock dependent demand. As production advances, defective items as a
part of outcome. So, production rate is one of the key features for the present model while calculating
the profit. Cycle time and retail price are the very obvious factors affecting the profit. Hence,
maximum total profit is achieved with respect to production rate, cycle time and retail price. When
there are no defective items in production process, the optimal results are obtained as well.

Keywords

Price-sensitive stock-dependent demand; EPQ model Inventory model; Defective items; Rework;
Exponential distribution; Optimization
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Indonesia giving talks. She is Vice-President of Operational Research Society of India. She is a council member of Indian
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Laboratory Design for Fabrication of Green Biocomposites
using Circular Economy Perspective: Study of
Bioremediation of Dyes Using Nutraceutical Industrial Spent

Dr. Akheel Ahmed Syed
Department of Studies in Chemistry
University of Mysore, Manasa Gangothri, Mysore - 570006, India
E-mail: akheelahmed54@gmail.com

Abstract

A paradigm shift to attain sustainability through the concept of circular economy (CE) is increasingly
recognized. The Nutraceutical Industry as a predominant sector of the world's economy is projected to
reach USD 722.49 billion by 2027. The industry is generating myriad tons of spent commonly known
as Nutraceutical Industrial Spent (NIS) which has no feed, fuel or fertilizer value. The industry cannot
be expected to sustain for an everlasting period. Thus, there is an urgent need for a comprehensive
approach to find tangible solutions for transformation of the myriad tons of spent/waste generated by
Nutraceutical Industries into novel green biocomposites. Textile industry consumes over trillion liters
of water, bequeathing an unprecedented water footprint. Further, the ever-increasing rate of plastics
consumption, exhausting our limited fossil fuel resources, coupled with the short life-cycle of
polymeric materials throughout the world has led to two major challenges and serious threat to the
ecosystem, namely, environmental toxicants and resource depletion. Novel laboratory scale
experiments are designed to allude the concept of CE through remediation of dyes using abundantly
available NIS and their application to textile industrial effluent. The dye adsorbed-NIS “sludge” was
used as reinforcing material along with plastic waste for the fabrication of composites.

Keywords
Circular Economy, Nutaceutical industrial spent, Bioremediation, Biocomposites
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Malaysia; International Referee, King Faisal International Prize for Science in Chemistry, KSA, 2011, post-doctoral fellow
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Human Factors at work in office and at home: The New
Normal

Dr. Rauf Igbal
National Institute of Industrial Engineering (NITIE)
Mumbai, India
raufighal@nitie.ac.in

Abstract

The outbreak of the Covid-19 pandemic is an unprecedented shock to the life of people as well as
economy. The pandemic has a deep impact in the work life as well as social life of people across the
globe. Study conducted by BRICSplus network on Human Factors and Ergonomics (HFE)shows that
main concern among population is that,people are not able to meet relatives and friends, and since the
office workplaces are closed, people are not able to move out. There is a shift of more than one hour
for waking up in the morning and going to bed at night. There is symptoms of indigestion,
sleeplessness and irritability among people. The symptoms have been reported to have increased
during lockdown because of uncertainty. Also, social effects like withdrawing & isolating from
people and loss of job have increased the frequency and level of depression. Psychological or
emotional outcome like anxiety and fear, worry about safety of self and others, feeling isolated, lost,
lonely or abandoned are frequent among people.

There is serious impact of Covid-19 in various industrial sectors. Study conducted by International
Labour Organization states that global employment and risk level of workers are high in retail
(14.5%), manufacturing (13.9%), accommodation and food (4.3%), transport (6.1%) and Construction
(7.7%) etc. The pandemic has also set new normal in the workplace layout and work method. There is
huge change in mode of communication and adoption of new technology.

Keywords
Covid-19, lockdown, lifestyle, BRICSplus, New normal
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Prof. Rauf Igbal is M.Sc. (Ergonomics & Work Physiology), Gold medalist, PhD. He has published 45 papers in
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He is editorial board member of Malaysian Journal of Ergonomics. He has examined PhD thesis from various national and
international universities. He has carried out various projects funded by Govt. of India and International Labour
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Organization. He has been conducting training programmes for various industries. He has conducted a large number of
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5G private networks for factory of the future.

Mohammad N Patwary
Faculty of Science and Engineering
University of Wolverhampton
Wolverhampton, UK
WV1 1LY
patwary@wlv.ac.uk

Abstract

5G promises high capacity & ultra-reliable wireless connectivity for applications, which 3G/4G
cannot provide. But the high-density infrastructure requirement and expensive national spectrum
make it difficult for the national operator to commit widespread coverage. The characteristics of local
authority-owned street furniture and public buildings match the density requirement of the network
infrastructure. Subsequently, these have significant potential to facilitate faster deployment of 5G
infrastructure in collaboration with the local authority. Awvailability of localized license of 5G
compatible spectrum from frequency regulatory bodies along with the abovementioned high-density
infrastructure requirement of 5G can be considered as an opportunity for private network operators to
work closely with local authorities.

One of the prime objectives of 5G network is to exploit enhanced mobile broadband (eMBB), ultra-
reliable low latency communication (URLLC) and massive machine-type communication (MMTC)
features to enhance productivity in the factory of the future. The talk primarily demonstrates the work
within the Centre for Future Networks & Autonomous Systems @ University of Wolverhampton,
specifically on how 5G private network operators can revolutionize factory operation. Besides this,
cost optimization of the network, use cases as well as policy support required from the government for
the factories of the future is to be explored.

Keywords (12 font)

Fifth Generation (5G) Wireless Networks, enhanced Mobile Broadband (eMBB), ultra-reliable Low
Latency Communication (URLLC), massive Machine-Type Communication (mMTC), Factory of the
Future (FoF).
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Networks (ISN) Research Group, at School of Computing and Digital Technology, Birmingham City University, UK,
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between 2017 till 2020; he was also the Principal Data Architect for a large scale 5G testbed in the UK to accelerate digital
productivity and to develop urban connected community, with West Midland 5G during 2018-2020. He was also Full
Professor of wireless systems and digital productivity and the Chair of the Centre of Excellence on Digital Productivity With
Connected Services, Staffordshire University, until 2017; and His current research interests include sensing and processing
for intelligent systems, wireless communication systems design and optimization, signal processing and energy-efficient
systems, future generation of cellular network architecture, and business modelling for data-economy. He is Charterd

Engineer of Engineering Council, Senior Member of IEEE, Fellow of IET, and co-chair of Testbed working group of
International Network Generation Roadmap at IEEE.



Applications of Lean Principles for Enhancing Manufacturing
Efficiency in Food Manufacturing

Dr. Julfikar Haider

Department of Engineering, Manchester Metropolitan University, Manchester, UK

It is generally agreed by both the wider academy and industrial communities that lean manufacturing
tools and techniques can generate significant commercial and strategic advantages for manufacturing
industries through creating value and minimising waste. The applications of lean have gone beyond
the traditional manufacturing sectors such as automotive and aerospace to different batch processing
industries and service sectors. Food manufacturing is one of the industries where people have started
to realise its benefits and gradually adopting lean. This paper starts with importance of improving
efficiency in food manufacturing from the UK context. The paper focuses on implementation of lean
tools in food manufacturing sector in UK with an emphasis on ready meal case. Like anywhere else in
the world, the UK food manufacturers are facing challenges such as reducing food manufacturing cost
while the raw materials cost are increasing day by day. Part of this problem can be solved by
improving manufacturing efficiency. Real-life lean implementation case studies will be presented in
this paper to demonstrate its effectiveness in improving production efficiency, product quality and
reducing production cost by reducing waste in food manufacturing. In general, industrial researchers,
academics and food manufacturers particularly the ready meal sector would be benefitted by the
information presented in this paper.

Biography

Dr Julfikar Haider is currently working as a Senior Lecturer in Mechanical Engineering at the Department of Engineering,
Manchester Metropolitan University, UK. Dr Haider’s main research is Materials Processing, Lean Manufacturing, Mass
Customisation, and Computer Aided Design Modelling; and it is in these areas that he is renowned for his work both
Nationally and Internationally, which is justified by his research outputs on the following: (i) new/novel coating material and
plasma nitriding for surface treatment, (ii) material removal mechanisms with multipoint cutting tools, (iii) performance
evaluation of coated cutting tools, (iv) new composite materials for dental application, (v) natural fibre reinforced polymer
composite and (vi) improved welding strength of titanium alloys. He has received funding by Innovate UK to conduct Eight
Knowledge Transfer Partnership projects with industry worth more than a million pound. He has been supervising research
associates and PhD Students in the above areas. He has published and presented over 80 technical papers in international
journals, conferences and books in the above areas. He is acting as the Executive Editor for an International Journal
published by Taylor and Francis (Advances in Materials and Processing Technologies).



Prospects of End-of-life Electrical and Electronic Equipment
Remanufacturing

Prof Dr. Shamsuddin Ahmed
Professor
Department of Mechanical and Chemical Engineering (MCE)
Islamic University of Technology (1UT)
Boardbazar, Gazipur, Dhaka, Bangladesh
suahmed@iut-dhaka.edu

Abstract.

The world is witnessing an unprecedented situation and has become marooned by COVID19. The
reason behind the origin of Coronavirus is yet to be known, despite enormous claim of scientific
development. It is not unlikely that the world would face manufacturing resources scarcity and
transportation bottlenecks and finally manufacturing commotions. On the other hand gigantic amount
of end-of-life electrical and electronic items and equipment are thrown away every year that might
cause a variety of environmental pollution including viruses. In this backdrop, remanufacturing has to
be an important alternative option instead of throwing-away of used electrical and electronic
equipment’s (EEE) in order to save our mother-nature and recover useful resources. Moreover, the
increase in awareness of environmentally conscious manufacturing substantiates the remanufactured
products to be most widespread. The significant benefits of remanufacturing are: greater availability
of products and low costs to customers, new employment and industrial skills’ development training
to workers, and conservation of material and energy resources to a society. Remanufacturing does not
only focus on economic profits but also delivers contribution to minimize environmental impacts by
utilizing waste-bound end-of-life (EOL) products. This study attempts to find out remanufacturing
opportunities, and main challenges, along with the dominant influencing factors based on authentic
literature review and expert opinions. The paper presented a scenario of e-waste status, potential
remanufacturing areas, its current practices, possible policy measures, and the present barriers in
remanufacturing. The findings and observations provide a foundation and clear idea about the
prospective remanufacturing and probable research directions.

Keywords
Remanufacturing, E-waste status, End-Of-Life (EOL)
Biography
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Human Resources Management, Industrial Energy Savings.
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Agriculture Fiber - Waste to Wealth in Composite
Materials

Professor Dr. Qumrul Hasan

Mechanical and Production Engineering, AUST, Dhaka
Email: qumrul.mpe@aust.edu

Abstract

Keywords

Natural Fibers, Microstructure, Specific Properties, Potential Growth
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Productivity and Occupational Health and Safety —
Development of Networks to Integrate RMG Industries

Professor Dr Mohammad Sarwar Morshed
Mechanical and Production Engineering, AUST, Dhaka
msmorshed@aust.edu

Abstract

The overall aim and objective of readymade garments (RMG) is to improve the productivity and
competitiveness of RMG industry while simultaneously improving OHS and workers' conditions. In
order to reach this objective the research works towards gaining new knowledge about network of
integration among the RMG industries in Bangladesh in respect to development of sustainable OHS
and productivity advancements. Earlier research has identified the positive synergies between
productivity and OHS conditions after analyzing baseline data collected RMG industries in
Bangladesh. The Lean and OHS model for the sustainable productivity improvement have been
developed for the intervention process has been implemented in RMG industries with positive
outcomes as expected. The research capacity in Bangladesh is strengthening by initiating network
integration among RMG industries and institutionalizing this novel research domain.

Keywords

RMG, Productivity, OHS, Network, Integration
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Dr Sarwar Morshed is a Professor of Industrial and Production Engineering and Head of MPE at the Faculty of Engineering,
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Leuven, Belgium and received his PhD in Manufacturing and Mechanical Engineering from the Birmingham University, UK
on Optimization and Scheduling. He worked in the Birmingham University as PhD researcher before his post-doctoral
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students further to his contribution in leading academic and research positions and course curriculum developments in past
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Deputy Project Leader of Aalborg-AUST Research Project (POHS-BD) and collaborative work among AUST, Aalborg
University and BGMEA since 2015-2020. A sustainable maturity model has been developed by integrating lean and OHS
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Optimizing the Infection of Twindemic COVID-19 by Non-
pharmaceutical Control Measures in Absence of Effective
Vaccine

Dr. Md. Haider Ali Biswas
Mathematics Discipline
Science Engineering and Technology School
Khulna University
Khulna-9208, BANGLADESH
Email: mhabiswas@yahoo.com

Abstract

More than one year has already been passed since the first onset of COVID-19 in 2019 at Wuhan,
China. The global community is still facing the devastating consequence of its severity of infection [1,
2]. Efficient healthcare for the growing population worldwide has become major concern because of
the increasing threats of such emerging and re-emerging diseases and their rate of mortality in the age
of climatic change due to global warming [12]. The whole world is presently experiencing the
catastrophe of the second wave of twindemic COVID-19. The optimal management of therapeutic
treatment and the huge systematic costs of healthcare have become challenging for the healthcare
providers [14]. The optimal control is a technique used to efficiently find better solutions to problems
of healthcare systems which seeks to maximize or minimize the performance measures of the
healthcare by manipulating the state variables under certain restrictions known as constraints. The
dynamic optimization is crucial to address the nonlinear phenomena of rapid change over the glove as
well as in the human physiological systems which can be captured and modeled by the nonlinear
ordinary differential equations in the form of mathematical modeling [1-14]. Since human body is a
highly nonlinear, robust, and an adaptive physiological control system, there is a close relationship
between control theory and biomedicine [9-12]. So nonlinearity plays an influential role in describing
the behavior of complex dynamical systems and the mysterious mechanisms of cell-virus interaction
inside the human body.

In recent years, mathematical models have become important tools in analyzing and describing the
changing dynamics of healthcare systems arising in biomedical applications. The efficient
management and control processes in biology and medicine can be, in general, described by
mathematical models where the nonlinear ordinary differential equations are the key ingredients.
Optimization technique fuels on such analysis in obtaining the better non-pharmaceutical control
strategies in absence of effective vaccine. This technique provides new results by applying the old
theories. In this talk, we address some of recent developments of modeling the nonlinear behavior of
the complex dynamical systems arising in biomedicine. Numerical simulation is performed to
illustrate the analytical results.

Keywords
Optimal control, Mathematical modeling, Healthcare systems, Numerical simulations
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Digital Twin from the context of Industry 4.0.
Dr. AMM Sharif Ullah
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Abstract
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Engineering, Precision Manufacturing, and Engineering Education.



Industrial Revolution 4.0: Bangladesh
- Preparation, Policy and Prospect

Mohammad Igbal

Department of Industrial and Production Engineering
Shahjalal University of Science and Technology, Sylhet, Bangladesh
Email: igbalm_ipe@yahoo.com

Abstract

The term Industry 4.0, shorten to 4.0 or simply 4, originated in 2011 from a project in the high-tech
strategy of the German government, which promotes the computerization of manufacturing. The term
industry 4.0 was publicly introduced in the same year at the Hannover Fair, Germany. Although in its
conceptual state, Industry 4.0 promises a revolutionary leap in manufacturing industries for the next
10-20 years. Industry 4.0 is defined as a computerized manufacturing industry with connected
intelligent devices, machines and physical objects; the goal is to construct an intelligent factory which
is characterized by adaptability, resource efficiency and ergonomics. It integrates customers and
business. Its advantages are: (i) Communicate independently and without wire (ii) Optimized
individual customer product manufacturing, (iii) Resource efficient production (iv) Create energy
saving efficiencies and (v) Lower the amount of carbon emitted. The paper includes Industry 4.0,
challenges for education and training, industrial revolution time line, components of Industry 4.0,
education and Industry 4.0, adaption of the higher education to the requirements of this vision, in
particular the engineering education, government policy towards Industry 4.0, prospect of industry
4.0, application of Industry 4.0 in Bangladesh and future planning.

Keywords

Industry 4.0, Components, Curriculum, Human, Education, Engineering.

Biography

Professor Dr. Mohammad Igbal is currently serving as a Professor at Shahjalal University of Science and Technology
(SUST), Sylhet-3114, Bangladesh under the Department of Industrial and Production. He is the founder lecturer of
Department of Industrial and Production, SUST. He served as the Head of the aforesaid dept. for thirteen years. Dr. Igbal
was the Dean of School of Applied Sciences and Technology for two years. He was the Head of Petroleum and Mining
Engineering Department, SUST for one year. He served as visiting research scholar at Texas A&M University, College
Station, Texas, USA, 2018. His affiliations as researcher have contributed more than 26 publications in peer-reviewed
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national and international journals. Dr. Igbal has more than 80 national and international publications in conference
proceedings.

Dr. Igbal is actively involved in research and teaching of Mechanical, Industrial, Production Engineering and environment
related topics. He has 30 years of industrial, research and teaching experiences along with the working scopes in a
development organization. He was a member, Peer Review Committee on Engineering & Applied Science, Ministry of
Science, Information and Communication, Republic of Bangladesh Government for the financial year June 2006-July 2007.
His affiliations as researcher have contributed more than 27 publications in peer-reviewed national and international
journals. He has more than 80 national and international publications in conference proceedings. He is one of the advisors to
the Sylhet Chamber of Commerce and Industries, Sylhet, Bangladesh. He was the member of SUST Research Centre,
Shahjalal University of Science and Technology, Sylhet-3114, Bangladesh. He was the Honorary Secretary of IEB Sylhet
Centre, Sylhet, Bangladesh (April, 2018 to September 10, 2020. Dr. Mohammad Igbal was the Conference Chair of IEOM
Society of Bangladesh Chapter (held in December, 2019). Dr. Mohammad Igbal was the Chair of IEOM Society of
Bangladesh Chapter from April 2018 to February 2020. At present, Dr. Mohammad Igbal is the Co-Chair of IEOM Society
of Bangladesh Chapter.



Integrated approach for a clean, affordable, and reliably
energy future in Bangladesh

Dr. Arshad Mansoor
President, Electric Power Research Institute
Email: amansoor@epri.com

Abstract

Emerging trends in power generation and managing virtual power plant is the key sustainability in
power sector in many countries around the world. This aim can be achieved through the integrated
approach of a clean, affordable, and reliably energy for the future of Bangladesh.

Keywords
Integrated Approach, Sustainability, Virtual Power Plant, Reliable Energy

Biography

Arshad Mansoor is President of the Electric Power Research Institute (EPRI), responsible for the institute’s operation and
portfolio of R&D programs. Mansoor has been with EPRI for 21 years and previously served as SVP of research and
development, and VP of the Power Delivery and Utilization sector. Mansoor holds five U.S. patents in power electronics and
distributed energy resources. He is a senior member of IEEE, served as VP of the U.S. National Committee of CIGRE, and
is a member of the board for the Energy Production and Infrastructure Center (EPIC) at UNC Charlotte. He earned a B.S. in
electrical engineering from the Bangladesh University of Engineering and Technology; and a M.S. (1992) and doctorate
(1994) in electrical engineering from the University of Texas in Austin. He completed the MIT Reactor Technology Course
and the Harvard Business School Advanced Management Program. As an energy thought leader, Arshad Mansoor has been
widely quoted on related matters in both national and global press and has presented in various forums worldwide including
board briefings. In addition, he has published numerous papers in journals and conference proceedings.
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Student Talk for IMEOM 2020

Time: 26 Dec 2020, Saturday from 2:45 PM to 6 PM.
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