RICES

RESEARCH INNOVATION COMMERCIALISATION & ENTREPRENEURSHIP SHOWCASE

2020

ENGINEERING & INDUSTRIAL DESIGN

OMMU | PRESS

MULTIMEDIA UNIVERSITY



Published by

MMU Press

Research Management Centre
Multimedia University

2 nd Floor, Chancellery Building
Persiaran Multimedia

63100 Cyberjaya

Selangor Darul Ehsan

© 2021

Universiti Telekom Sdn. Bhd. ALL RIGHTS RESERVED. No part of this publication may be reproduced, stored
in or introduced into a retrieval system, or transmitted in any form or by any means (electronic,
mechanical, photocopying, recording, or otherwise), or for any purpose, without the express written
permission of Universiti Telekom Sdn. Bhd.

e-ISBN: 978-967-19560-3-8

Perpustakaan Negara Malaysia Cataloguing-in-Publication Data

Research Innovation Commercialisation & Entrepreneurship Showcase
(2020 : Online)
RICES 2020 : RESEARCH INNOVATION COMMERCIALISATION &
ENTREPRENEURSHIP SHOWCASE : ENGINEERING & INDUSTRIAL
DESIGN / editor Dr. Tan Yi Fei.
Mode of access: Internet
elSBN 978-967-19560-3-8
1. Education, Higher--Malaysia--Exhibitions.
2. Universities and colleges--Malaysia--Exhibitions.
3. Engineering--Exhibitions.
4. Industrial design--Exhibitions.
5. Electronic books.
I. Tan, Yi Fei, Dr. Il. Title.
378.595

Cover design by Ms. Qistina Binti Ruslan.



RICES 2020 - ENGINEERING & INDUSTRIAL DESIGN

RICES EDITORIAL TEAM

Advisor:
Prof. Ir. Dr. Hairul Azhar Bin Abdul Rashid

Chief Editor:
Dr. Tan Yi Fei

Editors:

Dr. Tan Wooi Nee
Dr. Yip Sook Chin
Ms. Lee Yee Lien

Editorial and Design:
Ms. Qistina Binti Ruslan

The publisher hereby records its gratitude to individuals who have helped in one way or another to make this book project a
reality.



CONTENTS

FOREWORD
VICE PRESIDENT RESEARCH AND INDUSTRIAL COLLABORATION
AND ENGAGEMENT (RICE)uuttiesueerssureisssnnisssnnessssneiessnessssnsessssnessssnessssssssssssssssssesssssssessssesssssesssssessssssssssnsessssns v
CHAIRPERSON OF RICES 2020...ccuutetttteeeeeiiiiiiisssssssssnnnnnnnnieeeesiiiiisisssssmmssmsssssseseessiissssssssssmssssssssssssssssssns vi
HEAD OF MIMU PRESS...cuiiiiiiiiiiiiiiiiiniinineeiiiiiiieeeiinssisssssssssmsssstissesssissssssssssmmsssmsssssssssssssssssssssssssssnnnnes vii

ENGINEERING & INDUSTRIAL DESIGN

A Study on Brain Activity During Quran Listening and ReCitation...iccieeisesssnnmeneeeiniiniiiiisinnssssseeeeesssnnsssns 1
ALICE: A General-Purpose Framework for a Virtual Artificial Intelligent Agent....uueeecceeeeiiciiiiennniineeeeeneeneeennne 2
Artificial Neural Network Modelling of 3D Printed PLA Part.....eecceceieiiiiiieiiineeeenmmnssssssssssesssssssssssessssnnsssssssnns 3
Comparison of Modelling Techniques for Polymer Fiber Drawing SystemS....ciuieeeeeeeeeeencesseesssssssenneeeessnnnnnnnns 4
COV-CTX: Lung CT Scans and X-Rays Artificial Intelligence Enabled ANalyzer.....ccccvieiiiiieeeeeeneneessssicccsnnnnenenens 5
for COVID-19 Cases

Data Analysis and Prediction on Household Power CoONSUMPTION..ciiiiiieeeeeememmnnseseicisssseseeeseeseessnnnnssssssssssssnnns 6
Design and Implementation of an loT-Enabled Interactive KioSK......ceeeeeeeeeiriiinneeeeemmnnnnnsssessessssssssnneesssnnnnnes 7
Development and Performance Analysis on Antennas for 5G CommuNiCatioN.....ccceieeereeeriieeeeennnnneesssssessennnns 8
Technologies

Emotion Recognition for Mental Health Monitoring SySteMu....cciciiiiiiiiiiieieieeecriiiiiiseeeeeeseeeeeennnnsssssssssssssnnns 9
Energy Harvester Using PiezoeleCtriC TranSAUCE e eciiiieeeeieriieeeeennnnnsssssssssssssssssseesssssssssssssssssssssssssssssssnns 10
Energy Supply & Sustainability in RUIal Ar€as....ccieeeeeeeeeeeeciiiiiiiiiiiiiineeeenmnmnnsssssssssssssssssesssssssnnssssssssssssssssans 11
Energy-Efficient Interference Management Techniques for Multi-Cell MUlti-Tier..cciuieeeeeeeeeccrciieiiinnnneneeeennns 12
HetNets

Energy-Efficient Resource Allocation with Interference Mitigation for Cognitive.....ccceeeeirrrereeeeeeeennneecsseeeans 13

Heterogeneous Cloud Radio Access Network (CH-CRAN)

FPGA Implementation of OFDM Transceiver for MM Wave Communication SySteM....cceeeeeeeeeeeeeennneeeeceaaans 14
(5G)

Fuzzy Logic Modelling of 3D Printed AlUmMIinium Part......cccceeeeeeeeesesiieciinnninneeeeeemmnsssssssssssssssssssssssssssnnnsssssss 15
loT Towards Smart Monitoring and Control of Hybrid-System for Standalone......cccueeeeeeeeeeeecciiiciiiinnnnnneeenns 16

Electricity Generation
JOMSOLAT: A Prayer ADNErence SYSTeM . iiiiiiiieeeeeemmennsseeiiisseeessenieeeesssnnssssssssssssssssssssssssssssssssssssssssssssssnsases 17

Latex Glove Cutting and Binding Mechanism with Computerized Protein EStimation....cccceeeeeeeeeeenenneencseaaees 18
System



Linear and Efficient Wideband RF Power Amplifier for Multi-band Applications.....cceeeeeeeeeeeecceiicciinnnnneeeeennns 19

LTE-DSRC Hybrid Performance Optimization Using MIMO With SPace TiMe.uuueeceeeeiiireereieireeeenennnnnsnsssssssnnns 20
Frequency Diversity in Vehicular Communication

Machine Learning-Based Node Selection and Jamming Strategies Under Physical.....ccccceerrrrreeeenennnnenecceeenns 21
Layer Security for Cooperative Non-Orthogonal Mulit-Access System

Multiuser MIMO with Quantized CSI FEEADACK. ...uuetiiiiiivteeiiiiiitteiiiiteet e eanees 22
Peak-to-Average Power Ratio (PAPR) Reduction Techniques for Visible Light.....cccceeeeeeeeemmmeeeccciciciinnnnnnneennnee 23
Communication
Real-Time Optical Fiber DOSIMEtry SYSteMu e cceiieiiiirireeeeeeeemmmmmnssssseesesssseneeeessssnssssssssssssssssssssssssssssnnnnnssns 24
Rehabilitation Using Biofeedback SyStem....ciiiiiiiiiiiiiieeereiiecccccciiiinneeneeeeeennnsnsssssssssssesssssssessssnnnnssssssssssssns 25
Reinfocement Learning for Robotic Applications Using Deep CNN and [0T...cccveeeeeeemmennnenccecsessnsneeeseeeennnnnnes 26
Response Surface Modelling of 3D Printed AlUMiNiUumM Part......ccccciiiiiiniiiieeeemmemmeeiiiiiieenenneeeeeesssnsssssssssses 27
Tracking Localization in Smart Bins UsiNg LOAd CellS...uuuuuuurceiiiiiiiiiiiiiiieeernmnnnnsssiiesissssesseeeeesssssnnsssssssssssssnns 28
Viscous Dissipative Forced Convection in POrous MediUM.....ccccciiiiiiiiiieeeeeeeeennsisiieiseseeseeeeesessssnssssssssssssssses 29
ACKNOWLEDGEMENT ...cciiciiiiiiiiiiieiiiieiiiieteeressiietseiettesatiessitassesassesassessssessssassens 30

iv



OMMU

MULTIMEDIA UNIVERSITY

FOREWORD

Vice President, RICES 2020

RICES 2020 is one of the numerous publications, including journals that MMU Press takes pride in. | am truly pleased
that MMU Press have embarked on the initiative to publish this book.

Despite the global pandemic, the event RICES 2020 was successfully organised virtually, showcasing a multitude
of exhibits reflecting research, innovation, commercialization and entrepreneurship activities and achievements.
The RICES 2020 book is an extended compilation of MMU'’s researchers and entrepreneurs’ fascinating insights on
research ventures and idea creation for commercialising research output as well entrepreneurship. RICES is an
excellent platform for MMU to interact with internal and external stakeholders. These interactions enable
researchers to realise potentials for collaborations, IP exploitations, commercialisation and further research. It
allows for industrial related viable research and feasible output. This RICES 2020 publication extends the present

interactions even further, allowing for post-event interactions to materialise beyond the existing valued stakeholders.

RICES 2020 is evidence of the excellent effort by the RICES 2020 organisers and MMU Press. Their commitment and
dedication have paid out with another hallmark achievement reflecting the division’s synergy in the development of
Research-Innovation- Commercialisation-Entrepreneurship (R-I-C-E) nexus in all research activities. | look forward to
RICES 2020 publication.

Thank you.

Prof. Ir. Dr. Hairul Azhar bin Abdul Rashid

Vice President, Research and Industrial Collaboration and Engagement
Multimedia University
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FOREWORD

Director, RICES 2020

On behalf of the Committee, it is my great pleasure to welcome you to RICES 2020, the fourth Research, Innovation,
Commercialization, Entrepreneurship, Showcase. RICES is an annual event organized by Multimedia University to
showcase research innovations, commercialization and entrepreneurship. RICES 2020, with the overarching theme of
“Humanizing Innovation,” is being held virtually on December 9-10, 2020, allowing for a borderless audience and safe
interactionamonginventors, venture capitalists,andindustriesinthemidstof COVID-19.Itisaboutensuringthattheresults

of research and innovation contribute to positive changes in people’s lives, society, industry, and the country as a whole.

RICES 2020 pioneered the use of Virtual Reality technology to elevate the virtual exhibition experience by
transforming in-person perspectives into an interactive and immersive virtual experience. For the first time, RICES 2020
hosted a virtual conference, disseminating the most recent research results and findings for researchers and academics
to discuss. This year, 194 projects were accepted for presentation at RICES 2020, distributed across Project Showcase
(Research Project, Social Innovation Project, and Startups), Embedding Entrepreneurial Learning, and Conference.
Both internal and external judges who evaluated the showcases had used the judging criteria similar to
those set for international exhibitions such as International Conference and Exposition on Inventions by

Institutions of Higher Learning (PECIPTA) and International Invention, Innovation & Technology Exhibition (ITEX).

I would like to express my heartfelt gratitude to the organizing committee and everyone who helped make RICES 2020
a success in various ways. Last but not the least, | would like to thank everyone who submitted work and participated
in RICES 2020.

Thank you all for contributing!
Mr. Cheong Soon Nyean
Director of RICES 2020

Deputy Director, Technology Transfer Office

Multimedia University
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FOREWORD

Deputy Director, RMC
(Head, MMU PRESS)

| would like to humbly thank various people who made MMU Press publications a success especially in its RICES
publications 2020. Congratulations to Mr. Cheong Soon Nyean, Director of RICES 2020 who has successfully
organized the event despite the Covid-19 pandemic. The RICES 2020 hosted the Virtual Reality technology to ensure all

participants and visitors immerse into this virtual experience and making the participation almost possible for everyone.

On top of that, RICES showcases the best technology, research innovation, R&l commercialization, receives
valuable feedback and develops new partnerships that bring great value to society. MMU Press is proud to
have produced a total of 5 publications in 2021 namely research on (i) Engineering, (ii) ICT and Multimedia (iii)

Social Science, (iv) Entrepreneurship & Social innovation projects as well as (v) RICES Conference Extended Abstract.

It is our utmost hope that MMU Press mission will be an internationally recognized academic press. Its spirit is to
connect Multimedia University (MMU) with the larger communities and institution through innovative and inspiring
writings. We welcome all contributors to publish with MMU Press to better equip ourselves and the community at

large with various new ideas and technologies.

Finally, all these achievements are made possible due to strong commitment by all especially the Coordinator of
Special Publication — Dr. Tan Yi Fei, chief editors, editorial team members and the project leaders, who have contributed

to the publication of RICES 2020. Kudos to all of you! Thank you and let’s make MMU Press be the beacon of knowledge.
Assoc. Prof. Dr. Tan Siow Hooi

Deputy Director, Research Management Centre (Head, MMU Press)

Multimedia University
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A STUDY ON BRAIN ACTIVITY DURING QURAN LISTENING AND

RECITATION

Ms. Nur Asyiqin binti Amir Hamzah, Ms. Nur Hasanah binti Ali, Ms. Noor Ziela binti Abd Rahman, Dr. Ervina Efzan binti

Mhd Noor & Dr. Azlan bin Abd Aziz| FET MMU

Mohamad Razwan bin Abdul Malek & Muhamad Razian bin Kamaruzaman | FET MMU
Fisabilillah Research & Development Grant Scheme (FRDGS)

Brainwaves are produced by synchronised
electrical pulses from masses of neurons
communicating with each other. In this
research, we analysed the waves
produced by the brain (EEG] when
listening and reciting Quran. EEG signal
was extracted from the brain using Emotiv
EPOC. The experiment consists of two
parts; reading and listening. Participants
were requested to read and listen to two
surahs that were pre-determined. Next,
classification of the waves into posifive or
negative category was conducted.

B 1 Sit properly on a chair

2 Relax for 1 minute
(eyes closed)

3 Listen to Quran (eyes closed)

4 Relax for 2 minutes
(eyes opened)

5 Recite Quran for 2 minutes

6 Relax for 1 minute

B CONCLUSION

+ Stress
+ Engagement
+ Interest

+ Stress: Fear fo the
punishment of the
hell

+ Engagement &
interest: Curiosity
to know about the
power and
sustenance of
Allah SWT

Stress a

Engagement
Interest
Focus

Stress: Fear of
destruction of the
disbelievers fook as
they disobeyed
Allah SWT
Engagement,
interest & focus:
Curiosity of people
who lived in the
ancient fime
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' « Unclear reason of the selected Surahs

Relax Stress ﬂ

(positive) (negative)

. - P Focus 5': TVF;IES of  Engagement
e motion ositive
(positive) States (P )

Excited Interest
(positive) (positive)

Participant Info fﬁ’ Listening (Al-Fajr) m‘ Reciting (Al-Mulk) ..
+ Total: 50 person Content: Destruction of Content: The power and
. o disbelieving peoples; the sustenance of the Almighty
(9851328 YEaR Oid Ancient Egypfians, the so evident in this universe
+ Gender: Male people of Iram of the Pillars  bears evidence that those
and Mada'in Saleh. who deny the Day of Reward

and Punishment will have to
face the torment of hell.
Reason of selection: Short Reason of selection: Familiar

and easy to recite surah and common surah

AWARD & Silver Award: Journal submitted:
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ALICE: A General-Purpose Framework for a Virtual Artificial Intelligent Agent

Dr Ooi Chee Pun, Dr Tan Wooi Haw, Dr Tan Yi Fei, Quek Albert, Poh Soon Chang, Yap Zhun Hau

1 Synthesized speech from text using Google Text-to-Speech

service.
+ There exist two types of virtual assistants: text-based O Lip synchronized with the audio.
chatbots and voice assistants. 1 Captions provided.

+ \oice assistants such as Alexa and Siri provide more
natural conversation.

«  However, they appear apathetic compared to human
conversation.

+  Qur research aims to reduce this gap.

»  Weintroduced a virtual assistant which combines 3D
avatar, face detection, face recognition and face
expression recognition with voice assistant.

[ P— T Backend Program
| WebApplication nqrr | Backend program + Speech recognition to convert human speech into text using
Machine Learning Modules: = Speech-to-Text Google Speech-to-Text service
* Face detection mm System 9 P i
o' Face exgiresEicn iacoanition « NLP Module = Natural Language Process!ng (NLP) to analyze and
* Face recognition L understand the text transcript.
30 Avatar: + Combining 2 methods of NLP:
* Female character 1. Use deep learning to classify the texts into different classes
* Various face expression such as Upgrading, Payment, Device Malfunction, Internet
. flav svmhes.izeq speech with ! outage and Unknown class.
. !c‘:::';i:m"'za“o" 2. Ifthe text is classified as Unknown, we will search for pre-
| Ditihais defined kleywords in the texts.
+ Once the intent of the text is detected, the program sends a
+  Two main parts: Web application and backend program. MQTT command to web application to tell which audio file to
= Run both programs on computer with webcam. be played.
*+  Web application consists of machine learning models and + The web application also passes the identity of the human
3D avatar, run on WAMP server. user.
Machine learning models: = The backend program can access the database to retrieve
Face detection: Detect the location of face in images. the user's personal information and history.

Face recognition: Identify the identity of the faces.
Face expression recognition: Detect the facial expression
of human users.

LI Ry = ®

» 3D avatar:
0 Female character called Alice.
0 Various face expressions such as happy, sad and furious.

*  Question Answering

=
fe Made Easier TM Group
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ARTIFICIAL NEURAL NETWORK MODELLING OF 3D PRINTED PLA PART

Clement Rao Thomas, Dr. Chockalingam Palanisamy

Introduction

The worldwide market and suppliers have been searching for ways to produce quality products at reduced costs. The objective of this research is to develop
an Avrtificial Neural Network model to predict the strength of a 3D printed PLA part.

Methods & Materials

Design of Experiment (DOE), Central Composite Design (CCD) (Fig. 1), with three input parameters (Table 1) ie., layer thickness, Infill density and number of
shells with three levels were used in this investigation. Based on the CCD Design Matrix (Table 2), 15 sets of samples were 3D printed using Makerbot
Replicator with PLA material. Tensile, Hardness and Compression Testing were carried out on the samples and data was recorded. Using the data, an Artificial
Neural Network model was created using the Neural Network Toolbox in Matlab.

= Table 1 Input Parameters and Levels Table 2 CCD Design Matrix

) - o

1ot = ==

v [T 3 e £

o I S S|
!, 1 | 1 Y T o Sl 213
Fo & M Sl 1 1 1 | 4] ]
i 1 [} 1 40 A
Lavper Thickness. . E 2 ! - E = E
EEmmm—
[ | | | - i
[ 1 n " [ ol T
Figure 1 Central Composite Design (CCD) S 3_ =
o = = 0 £
Results & Discussion e EEEEE

Figure 2 (a), (b) and (c) show the mechanical test results from the experiments. Using the experimental data, an artificial neural network model is created.
The created model is validated and adopted for prediction of new data. Artificial Neural Network Model was used to predict output for five new sets of input
parameters. Then using the same input parameters, sample parts were printed and actual mechanical strength of the parts were experimentally found out.
The percentage differences between the values are below 5%. These results validate the developed ANN model for prediction of mechanical strengths.

Tensile Foroe for Each PLA Specimen Comprassien Tet baudty Hardness Test Results

Al

Figure 2 (a) Tensile Test (b) Compression Test (c) Hardness Test

Mandaen | Apauttiy | Fercemin

| et iy
e

O e b u
et | iy RN Parsmvters | i
| v

HU

I 4 w [ w | aan P

Table 3 ANN predicted data and 3D printed sample parts experimental data (a) Tensile, (b) Compression, (c) Hardness.

Conclusion

Sample parts with different combination of input parameters were printed and tested for mechanical strengths. Using the data, an ANN model is created and
validated. The model was used to predict the mechanical strength of the 3D printed parts for new set of input parameters. Using the same input parameters,
new sample parts were printed and tested for mechanical strengths. The ANN predicted data and experimental data were compared. There were only 5% of
variations between the data. This validates the developed model and enables its use to predict the mechanical strength of 3D printed parts.

- R
Life Made Easier™ TM Group
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Comparison of Modelling Techniques for Polymer Fiber Drawing Systems

Project Leader: Dr. Cham Chin Leei
Project Members: Assoc. Prof. Dr. Tan Ai Hui
Prof. Zulfadzli Yusoff

Introduction:

*  Fiber drawing system describes filament extrusion that has been drawn down post-extrusion. Mathematical modelling for fiber drawing
system describes mathematical description of the characteristic that the fiber has made thinner in diameter as a result of the drawing
process.

Methods & Materials:

* In the melting phase, the polymer chains are arranged in a random or disorder state, the extrusion process initiates orientation
of the chain in the extrusion direction. Several modelling protocols are being used to compare the effects of input such as
temperature, humidity, air pressure and godet rolls which resulted in varying output of the drawn fiber.

Results:

* Nonlinear MIMO models could describe the fiber drawing process with minimum error. From the selected model, an optimal
controller could be designed to perform the polymer fiber drawing system.

Discussion:

= The fundamentals provide a framework to explain the properties of the polymer fiber drawing process by using mathematical
models. Researchers can tweet and twist the parameters of the fiber drawing process, continue to improve and enhance the
techniques.

Conclusions:

*  Fiber drawing static and dynamic characteristics are measured and compared with experimental published data. A detailed
experimental setup and procedure for both cases are presented. The comparison of the results show a very good agreement
with static drawn parameters and dynamic drawn coefficients while there is a small difference in the dynamic drawn coefficient,
which may be due to the varying season during the experimental period.

--_—_ - gollet
Preform Feed — » 1 preform
Preform — = rod
Furnace = —
Diameter Monitor
Fiber -
Speed
Down
Take up specd {:F;l b 11— Sykm
3 A <a V-V 1 S
e O\ Wicnuimg--
\ l ﬁ\'i. (Y Y
Fig 1: Polymer fiber Fig 2: Polymer fiber Fig 3: Modelling of
drawing tower drawing tower in the Polymer fiber
concept lab drawing tower
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COV-CTX: LUNG CT SCANS and X-RAYS ARTIFICIAL INTELLIGENCE ENABLED

ANALYZER for COVID-19 CASES

Nor Azlina Binti Ab. Aziz?, Md Armanur Rahman?, Chy Mohammed Tawsif Khan?, Sharifah Noor Masidayu Binti Sayed Ismail®, Siti
Zainab Ibrahim®, Nor Hidayati Abdul Aziz?, Md Jakir Hossen?, Syabeela Syahali®, Muharniza Azinita Musa?, Nor Hidayah Mohamad?,
Kamarulzaman Ab Aziz¢
3Faculty of Engineering & Technology, ®Faculty of Information Science & Technology, “Faculty of Management,
Multimedia University

Introduction Research Methodology

The world is in turmoil with the outbreak of COVID-19 — TR Cma N R
pandemic. By 17 Nov 2020, a year after the virus was s i =N
first reported in Wuhan, China, more than 54.7million J‘ gy
cases are confirmed with more than 1.3million deaths =

worldwide as reported by WHO. Numerous research
works are conducted globally to help combat this
pandemic. Most COVID-19 patients are reported to
have lung-related problems. Therefore, the usage of
lungs’ X-rays and CT scans had been proposed to
facilitate screening of COVID-19 patients. In June 2020,
the WHO had suggested the usage of chest imaging for Result of COV-CTX
patients of from the following four categories:

For symptomatic patients with For patients with suspected or

suspected COVID-19, WHO suggests confirmed COVID-19, not currently

:’:‘rfu"‘;:‘c;:;g_";g L";:"ﬂ_"’{‘:;”:ﬁ:‘&‘ hospitalized and with mild symptoms,
. : WHO suggests using chest imaging

AU Pk Comblon-BAL  Poekwg Cumoime Rl Fedbe) | Flewn  Fil  Seum Owpet

Feature Learning Classification

Figure 2. CNN Architecture for COV-CTX

& Angivution

Upload XRAY Image

testing is not available; (2) RT-PCR

testing is available, but results are in addition to diniFai and Iahl?ra'mry
delayed; and (3) Initial RT-PCR testing assessment to decide on hospital =
is negative, but with high dinical admission versus home discharge.
suspicion of COVID-19. - 5 Pobed
i - Conditianal recommendation, based on Qv
Conditional recommendation, on low e ( par
cortainty svidence expert opinion
For patients with suspected or For patients with suspected or e s [ swprmens
confirmed COVID-19, not currently confirmed COVID-19, currently _ n " o
hospitalized and with moderate to hospitalized and with moderate to ) m
SEUEIE Symptons, wuu SURgEsEARY severe symptoms, WHO suggests using 1 » =Y ,
chest imaging in addition to clinical chestimaging In addition to clinical ' : ; W
and laboratory assessment to decide on ani Ibaraioiy accaseriash tlnfar S} = ¥
regular ward admission versus intensive th gl e T
care unit (ICU) admission. erapRttcmanagement,
it - *
Conditional recammendation, based on very (ondffm!‘-h'fmfnm('ndam'?, based on very 1801 e —— | e =
law cestainty evidence low certainty evidence P | 7 _.&\/ e , .

Figure 1: Recommendations on the use of chest imaging in the
diagnastic workup and clinical management of patients with
COVID-19 by World Health Organization (2020)

This project utilized Artificial Intelligence (Al)
technology to detect COVID-19 patients using chest R
images as per WHO recommendations. Specifically, the
COV-CTX system is using deep learning to analyze X-rays
and CT scans chest images of symptomatic patients for

N'ﬂgﬁ m
 NE0RN

Conclusion
COVID-19 frequently affects the lung cells. In this study, the
sign of COVID-19 infection. This is done without the De.ep il glgonthm es EMpioyed fo detech Bie CONID: T
= : : using chest images, particularly the lung CT scans and X-rays.
need of human-assistance. The image analysis accuracy : - : 5
rate of COV-CTX is at 97% The classification accuracy achieved reach 97%. A web-based
' TR I and Android mobile application were developed for COV-CTX.
Furthermore, the system was designed as a holistic solution
that also incorporate telehealth, patients management and
tracking system that can help authorities better address this
pandemic.

. e P
S e Life Made Easier™ TTMI Group
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DATA ANALYSIS AND PREDICTION ON HOUSEHOLD POWER

CONSUMPTION

Dr. Tan Yi Fei, Muhammad Naim Bin Abdull Halim, Dr. Guo Xiaoning
Faculty of Engineering, Multimedia University, Cyberjaya, Selangor

Electricity is everywhere in this world and is one of the most important resources in our daily lives. A better Energy Management System is paramount for
monitoring, analysing and optimising the usage of electricity. In this project, we aim to use data analysis for the prediction on household power consumption
utilizing the data collected from electrical smart devices. The data includes nearly 4 years electricity consumption information from 2006 to 2010. Long Short-
Term Memory (LSTM) which is an Artificial Recurrent Neural Network (RNN) architecture was chosen as the power prediction model.

Big data analytics offers a solution for processing large quantities of data. It is
very important to understand the data as discussed in [1] which mostly involved
data analysis. For data prediction or forecast ARIMA modelling has been widely
used especially in time series data[2]. However, based on experiment
conducted[3], it can be observed that LSTM models outperform the ARIMA
models.

Data Collection:

The dataset used in this work is a publicly available
Individual Household Electric Power Consumption
Dataset[4]. The electric power consumption is measured
with a one-minute sampling rate over a period of nearly 4
years.

| Data Cgllection

Data An_alysis |

I Data Processing
et e R DatﬂAI‘lalySis!

In this stage, graphical visualization are used to highlight
usage patterns in the electric power consumption data.
Based on the study and pattern of data, the LSTM
prediction model was chosen.

| Prediction Madel |

Data Processing:
The data is processed by resampling and restructuring. The purpose of this is to
transform the data into the format that can be used by LSTM.

Prediction Model(LSTM):

LSTM is suitable as a prediction model for electric power consumption data due
to its capability of learning long-time dependencies. The number of training data
is 17,909 and the number of test datais 8,758. The LSTM parameters used are:
activation is “ReLU", optimizer is “Adam®, one dense layer with 1 unit for the
predicted value and epochs are set to 100.

The data analysis was initiated by plotting the daily active power consumption.
Figure 1 shows an example of daily power usage (on 6 February 2008). The
usage is high during certain hours of the day. This may be due to those hours
before going work and after work.

" .= -
L8, FHY ]

A% I+ 1]

Figure 1: Example of single day power Consumption

To further analyse the power usage of the household, the usage of
power data was further investigated throughout each year using mean
values. Based on Figure 2, it can be seen that the pattern of power
consumption over each year is quite similar to each other, there is a drop
of power consumption usage from July to September for each year. The
usage was high at the beginning and at the end of the year.

Figure 2: The power consumption by year using mean values

Lastly, the prediction was done by taking 4 continuous power usage data
to predict the next power consumption. Figure 3 showed the predicted
results follow the actual data closely. Furthermore, the Root Mean Square
Error is rather small at 0.605 which means the prediction model was
acceptable.

[T

Figure 3: Comparison of predicted and actual power consumption

In this project, a prediction model for power consumption was built. The
output of results showed the LSTM prediction model is working well for
power consumption data which is in the form of time-series. Currently the
model is applied on a publicly available dataset. In the future, the model
may be integrated into an Energy Management System to help manage
the power usage in a household or an industry.

[1] Riahi, Youssra. {2018). Big Data and Big Data Analytics: Concepts, Types and Technologies. 5.
524-528.10.21276lijre 2018595

(2] Adhikari, R., 2013. An Introductary Study on Time Series Modeling and Forecasting

[3] Siami-Namini, 5., & Namin, A.5., 2018. Forecasiing Economics and Financial Time Series: ARIMA
vs. LSTM. ArXiv, abs/1803.06386

{4] This dataset is made available under the “Creative Commans Aftribution 4.0 Intemational {CC BY
4.0) license.
hitps:ifarchive.ics.uci e
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DESIGN AND IMPLEMENTATION OF AN IOT-ENABLED INTERACTIVE KIOSK

Omar Ayman Mohamed Aboelala, Lee It Ee, Chung Gwo Chin
Faculty of Engineering, Multimedia University

I. Introduction III. Methodology

A smart interactive kiosk system enabled with the
internet of things (IoT) technology is proposed and
implemented. The proposed interactive kiosk concept can
be adopted in smart locker systems for public storages in
libraries, museums, universities/colleges, schools, public
changing areas and parcel pop boxes.

The system enables the users to select a locker for
keeping their belongings in a smart, efficient and secure
manner, with minimum ecredentials such as mobile
number and fingerprint. With the aid of Raspberry-Pi
and Arduino, the system will register the check-in and IV. The Smart Locker
check-out times, and then performs a calculation on the Proto type

storage duration and rental charges. The finger print and AR

RFID accesses are enhanced security features that are
introduced to the system. Raspberry-Pi and Arduino NodeMCU
forms the core of smart locker system

LCD screen t.o
display
information

Fingerprint scanner
for accessing locker

II. Aims and Objectives

This project aims to implement an IoT-enabled
interactive kiosk system, which can be adopted in
smart locker systems for public storage applications. The
main objectives are outlined as follows:

1. To propose the overall layout design of an interactive

kiosk.
. : LED indicators to =
2. To develop the hardware and software for enabling show availability

wireless communication between the kiosk and CREEN: Vacant
smartphone. RED: Occupied

[l Inset picture shows the
I wired connection of door
" locks to Raspberry-Pi

V. Conclusions Keyboard for user inp-utl ok

Solenoid lock Arduino  RFID i
. NodeMCU Reader

We have implemented a smart IoT-enabled interactive LED P
kiosk system, which is highly suited for smart locker ‘ 1

systems. The system can be improved with the enhanced Rastberyipt
feature of checking locker availability and performing 'J
pickup/dropoff from mobile devices. f

S
1

LEFT: Schematic diagram of the = pingerprint

proposed system. module Buzzer LCD
RIGHT: Rear view of the prototype
with the hardware.
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DEVELOPMENT AND PERFORMANCE ANALYSIS ON ANTENNAS FOR 5G
COMMUNICATION TECHNOLOGIES

Md. Shabiul Islam*, Md. Mushfiqur Rahman®, Hin Yong Wong®, L Lee*, Samir Salem Al-Bawri® *, Mohammad Tarigul slam*=*

*Faculty of Engineering, Multimedia Unhersity (MMU), Cyberjaya

**Center for Space Science, Institute of Climate Change, Universiti Kebangsaan Malaysia [UKM), Bangi
= i

***Department of Electrical, Electronic and Systems Engi % y

Abstract

Several fifth generation (5G) single element antennas in the
sub-6 GHz region for terminal edge applications have been
presented. The patch antennas are designed with and without
metamaterial to reveal the fact that metamaterial has a
considerable impact on antenna performance parameters
specially in achieving compactness, In addition, a sub-6 GHz
multi-layer massive mMIMO base station antenna loaded with
metamaterial for 5G applications is also presented. The meta
surface is used here to minimize the mutual coupling. This
research has invented 360" octa shaped mMIMO antenna with
overall 256 elements, Each broadside has 32 elements and
capabilities to steer in a wide beam angle with high gain up to
19.5 dBi at 3.5 GHz operating frequency. The antenna is
suitable to be combined with RF switch controller and
implemented for very precise localization system, a smart
antenna system and radar in the future.

Methods and materials

# The main challenge of fifth generation (5G) wireless
communications is to enable the end users to experience
with applications of high specifications (wide bandwidth and
high gain} where the cost should be budget-friendly for the
service providers as well as affordable for an individual.

» Metamaterial structure is used to design compact single
element antennas for terminal edge applications so that cost
can be minimized even when the highly expensive low loss
materials, (viz. Rogers 5880 substrate) are used to get wide
bandwidth.

# On the other hand, Meta-surface is used in massive mMIMO

system to increase the overall network speed and capacity

by reducing the co-channel 151 interference as well as the
fading effect compared with the current 4G antennas and at
the same time by increasing gain.

Moreover, the system require less power to cover nearly

360° compared to conventional 4G/5G MIMO antennas

where additional mechanical parts are needed with the
compromise of low gain and undesired multipath
interference.

Key features

= Cost effective wide band compact antenna design with low
loss materials by using metamaterial structure.

» Multilayer massive mMIMO antenna with a controlled
beamn direction at azimuth angle.

» High gain and low level of mutual coupling between
antenna elements by using meta surface.

# 5G base station , 5G portable modems, 5G routers, loT
devices and other terminal devices.

# On emergency localization estimation technique.

Special highlights

¥ One patent is filed for the Octa mMIMO antenna

= 4 publications in ISI indexed journals.

# 3 publications in national and international conferences
(already published in IEEE explore)

# 1gold award in biide exhibition,2019

# 1 silver award in RICES,2019

# 1 best paper award in MJWRT workshop,2019

v

Discussions

» Metamaterial structures with modified ground results in a
compact and wideband antenna.

» Multilayer technigue can be used to design massive mMIMO
antenna to achieve high gain.

# Superstate made of meta surface can reduce the mutual
coupling considerably.

Malaysia (UKM], Bangi

Prototypes and results

i) (i} (i) (iv) v fwi} {vii)
Figure 1: 5G antennas for terminal devices. i) Antenna without metamaterial (a) Front side, () Back side. i) Metamaterial antenna-1, (¢}
Front side, (d) Back side. i) Metamat t 2, (e} with I superstate . iv) Metamaterial an na-3, () Front side, (g) Back
side . v) Metamaterial inspired MIMO ant 4. vi) |
Front side, {1} Back side

iy (i) (i)

:h'_\‘\ T
Al M
| fu
L] (k) {
liv) (vil {vii)

5 by
2. (¢) Reflecti fMicient, (1)
¥i M fnl 4. (i) Refl coefficient, (j)
ealized gain. vii) Metamaterial antenna-6, (g) Reflection

without
i M il st

Figure 2; Simulated and measured results of 56 antennas for terminal devices. i) Ant, ial (a) Reflectis ITici
Realized gain. i) Metamaterial ant 1, (¢} Reflecti flicient, (d) Realized
ain. vy M rial antenna-3, (g) Reflection coeffici (h) Realized
ECC and Realized gain. vi) Metamaterial antenna-5, (g) Reflection coefficient, (b}
coefficient, (h) Realized gain.
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.'; L _,’ :
m
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m
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{a) (b}

Figure 3: Octa mMIMO Antenna design a) Radiation
pattern, by 32 elements ©) MMU implemented aren

Figure 4: a) Subarray Reflection Coefficient, b) Fabricated 2*4 Subarray
antenna d) Hadiation pattern.
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Emotion Recognition for Mental Health Monitoring System
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Introduction Methodology & Results
Emotion recognition system identifies human emotion like S T
happiness, sadness, anger, disgust and fear. These IBl (inter  |Mean IBI, HRV (standard deviation (IBI))
: : : P beat interval)
em.otlons can b.e detected \.rla vanc_::us n?odalltlf:s such as R e T
facial expression analysis, voice intonation, and square error) |
physiological signals like the brain’s electroencephalogram Raw ECO Tachogram |log ( log ( log (log ( log (log ( where LF:f &
(EEG) and heart’s electrocardiogram (ECG). The emotion data Power E‘F'?]L'_?‘SOSJ?:;Q"F:IO'O& 0.18]Hz, and
recognition system allows machines to recognize human (DREAMER) PSD (power Log(Px(f)), f € {0,
2 . spectral 0.01],/0.1,0.2],[0.2,0.3],[0.3,0.4]}Hz log (
emotions and react to it. density) where LF:f € [0.0,0.08]Hz & HF:f € [0.15,
- _—_— 5.0Hz
Emotion Recognition & Mental Health :
g Pre-processing Classification Accuracy for Subject
. Dependent ERS
Smart . Driver :: 100.00%
Education : Feature Extraction £0.00%
Home assistance using TEAP 60.00%
I 40.00%
gooill | HI H | |H || |
Classification using 0.00%
= M o~ = MmN~ - M
I m Valence m Arousal
Result Classification Accuracy for Subject
Independent ERS
: 100.00%
Content advice 20.00%
S 60.00%
A0.00%
20.00%
0.00%
Knowledge Transfer Program ’ :“ |
W Valence W Arousa
The KTP was conducted at Universiti Tun Hussein Onn (UTHM)
in Feb 2020, with participation of 177 students from Faculty The findings show that subject independent emotion
of Electrical & Electronics Engineering. recognition system achieves better classification accuracy
| am familiar with the "emation recognition technology™ for both arousal (65'4% vs 58'3%] and valence [558% vs
before participating in the Knowledge Transfer Session on 53_9%) in comparlson to the average Df c|a55|ﬁcat|°n

27th Feb 2020

accuracy found by the subject dependent system.
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ENERGY HARVESTER USING PIEZOELECTRIC TRANSDUCER
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Polyvinyl
alcohol

Pelletisation

5 gram
Barium titanate

y weight. Barium
nd 1950s. Barium titanate
stant but it has high permittivity [3]

A . Bridge Rectifier

Results & Discussions In this project, the energy harvester was

designed by placing the 5 piezoelectric
transducers under a 14 cm = 14 cm acrylic plate. These piezoelectric transducers were
either connected in parallel or series connection for system testing. The output voltages
generated by piezoelectric transducers in parallel and series connections with different
human weights were compared. Three different human weights were applied, 78 kg, 92
kg and 115 kg, respectively. When the acrylic plate was stepped, mechanical stress was
applied to piezoelectric transducers due to human weights. The mechanical stress
changed electrical polarisation of piezoelectric transducers and random output voltages
were generated. From the results, piezoelectric transducers connected in parallel always
generate higher output voltages compare to piezoelectric transducer in series connection.
Based on 115kg human weight results, piezoelectric transducers connected in parallel
generated 69.6 mV, but generated 55 mV with series connection. According to the graph
of output voltages by piezoelectric transducers in parallel connection, 30 mV is predicted LCD Screen Arduino Uno
to be generated by 70 kg human weight. 100 steps are required to generate 3 V. As a
result, 400 steps from a 70 kg human can fully charge a 12 V rechargeable battery.

Seifes Connetiin {5 serear]
s

Series : m[ [ T2 R e
? e, ] sa | 23] 1wt 32| 3w
Connection

st | 4z s same | sy
i | s:nwl suai| sty | samy

Patrabe] Gomsection (5 semsos]

1 st

| : o t ol L5 5 IR O S
Parallel w3 0 I [ = | i R e L R
Connection [ L = ] wm'lwm'l ism'l nmvln-w

In this project, an energy harvester to generate voltages from human
steps is successfully fabricated. The concept of energy harvester has a
great potential. For example, it can be inserted in shoe insoles to work as
power source to charge portable power bank. It also can be installed at
the entrance of shopping malls and light railway stations where foot traffic
is high. However, further researches on the converting circuit and stori
for Sensors and mechi n are required to achieve higher conversion rate and st

capacity of energy harvester,
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ENERGY SUPPLY & SUSTAINABILITY IN RURAL AREAS

Dr. Palanichamy Naveen
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The adoption of the Industrial Revelution 4.0 is corried out across various
sectors, and the energy sector is not an exception. The power infrastructure
requires an intelligent and real-time system with bilateral communication and
control facilities is known as the Smart Grid[1].

For the successful functioning of smart grid, advanced measuring units, such as
the Phasor Measurement Units (PMUs), are needed. PMUs are used as the
backbone to sense and measure system parameters and its data are utilized
to improve the interface and decision support.

The optimal placement of PMUs is important to:

= gbtain full observability of the grid with @ minimum number of PMUs
installed

* prepare for combinations of contingency events, prevent wide-area
blackouts and fast recovery from aon emergency state

The various techniques [2-10] to solve the PMU placement problem requires
vast computation time and increases the cost of decision making. In this
research, we proposed o cloud-based algorithm for optimal PMU placement,
which ensures complete observability of the smart grid. The efficacy of the
proposed algorithm wos validated through the |EEE test systems.

Methodology

r—
/ —_— — + 1
i Choudserviss

Proposed Algorithm

Example: A nine bus system (Fig 2. PMU Location Options
Courtesy = MNaveen, 5ST Journal Aol own Onas
Sep.2020) IR '

Rows with three Ones
Finite matrix = H
Rows with four ones

Rows with n ones

3. Optimal Constraint function

Finite Matrix = Connectivity matrix > 1

12 0 1 9 00 &
Rows with fwo Oneg 6 1 0 # D a o 10
TERELT ] [AASEAT F
: SO0 01 D) Ruwswm:meeo«rs o . % 1) X A )
INER N R Fowsirish fouranez| o # 1 8 1 1100
L =) t1oe ! so e
jl-j;L.l‘ {mnd ) are connected @111000 pisadiaialsin : . : : : ‘: Ju : :
dthernise 1011009 &
T 4. Optimal solution is the minimum
-0 : PMUs for full observability of the
system.
Bus No 1234567829
PMU 000011010
Location

Dr. Goh Vik Tor

Faculty of Engineering
Multimedia University

»
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Jayanthi Nishanth

Faculty of Engineering
Multimedia University

Results and Discuss

= 98.87% reduction in the number of rows results in a considerable
reduction in the computational time, i.e., 5.6%.

= The proposed approach is much faster than the conventional
Invasive Weed Optimization (IWO) algorithm.

PMU Placed | Iwo  Proposed algorithm
Finite matrix rows 16384 6461
I EEE PMU placement . Buses 2, 6,7 and 9 . Buses 2, 6,7 and 9
T4'BUs opervability 19 19
Time (ms) 177 177
PMU Placed Iwo Proposed algorithm
\EEE Finite matrix rows 16777216 190026
: Buses 2, 3,8,10, Buses2,3,8,10,16,
DAPoy U placement | 4 21, and 23 21, and 23
Time (ms) 256913.40 242503.57

[ Condlusion

The suggested cloud-based optimal PMU placement strategy
p ted the pt of optimal PMU pl t

Proposed cloud-based optimal PMU placement strategy is able:

* To provide optimal PMU placement locations with full system
observability

* To reduce the cost and computation time

The efficacy of the suggested algorithm was proved through two
IEEE test systems.
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System Model
Problem Statement o i
In recent years, energy harvesting has emerged as a promising solution to address the !
increased energy consumption issue in 5G heterogeneous networks {HetNets). However, due
to the geographical heterogeneity of harvesting renewable energy and inhomogeneous
distribution of users in HetNets, the energy harvested by base stations may not fit their load
conditions and hence may lead to low energy efficiency (EE). In this project, hybrid-powered |
coordinated multi-point (CoMP) joint processing based HetNets are considered. To improve
the EE of such a system, it is necessary to jointly design the transmit power allocation (PA),
energy cooperation, user-association and base station on-off switching.

Iaesken Sigual

Objectives B e
Aol P
1. To propose an energy-efficient joint transmit PA and energy cooperation technique forthe t - - - - - - - - - - - - - _ _ _ @ e |
downlink of hybrid-powered CoMP-enabled HetNets. Methodology

2. To incorporate user-association and base station on/off switching to the proposed

technique,
3. To improve the performance of the proposed technigue under imperfect channel state

information conditions. l

Contributions Compute PA using dual

A novel joint transmit PA and energy cooperation technigue is proposed using a combinatorial decomposition method
optimization algorithm. The benefits of the proposed techniques are:
1. Higher energy efficiency.  2.Reduction in grid power consumption. l
Results Compute exchanged
- energy using
E,. metaheuristic method
z
; |
;!l
= 35
g,, g No Evaluate Lagrange
- o i
" £ s iy function f(t)
I'[mwendtmm}’(dl!b t’ﬁ N
No
@Non-CoMP  OCoMP-PA  SCeMP-PARC O CoMP-EC élﬂ UpdatE Lagfal‘lge
g s multiplier
= g P TERY - STRY TRy TPPH < PPN x ey u|
E e ™ I
B 10
E 1 2 3 4 5 & 7 B 9 ¥
- No, ofiteration:
E. 0, ol lierations |5f{f')
z " = o 0= Non- CoMP (PA & EC) = CoMP (PA only) convergence
g —— CoMP (PA & EC) —8— CoMP (EC anly) satisfied?
Harveded energy (d15} qul
@Non-CoMP OCoMPPA  @CeMP PAEC @CoMPEC :
Is EE
Conclusion

convergence
Both the data and energy cooperation are proven to play a significant role in improving the EE of satisfied?
the communication system. The system with data cooperation (CoMP) performs nearly 2.5 times
better than the system without data cooperation (Non-CoMP}. On the other hand, joint data and
transmit power allocation (CoMP-PA) contributes to better EE (nearly double the amount)

compared to the system without efficient power allocation (CoMP-EC).

Publications — Journal Papers

The techniques proposed have been published in the following journals:

Euttamarajah, 5., Ng, Y. H., & Tan, C. K. (2020). Energy-Efficient Joint Power Allocation and Energy
Cooperation for Hybrid-Powered Comp-Enabled HetMet. |EEE Access, 8, 29169-29175.
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Problem Statement

In recent years, non-orthogonal multiple access (NOMA) has emerged as one of the promising radio
access techniques for 5G systems. In the existing user clustering techniques, the number of users for
each of the clusters formed is fixed. This results in poor throughput performance as the channel
heterogeneity and diversity are not fully exploited.

Objectives

1. To determine the optimum user clustering for throughput maximization in the downlink of 5G
NOMA systems.

2. To design improved user clustering methods that maximize the throughput performance of the
5G NOMA systems.

3. To evaluate the performance of the proposed and existing user clustering methods in various 5G
NOMA deployment scenarios.

Contributions

Three novel adaptive user clustering (AUC) technigques have been devised. Specifically, a B-FS strategy is
proposed to find the optimum user clustering. However, the computational complexity of this scheme
is prohibitively high. To address this issue, another two AUC schemes that leverage on PSO and ANN are
developed to attain near-optimal throughput performance at a moderate complexity.

Publications — Journal Papers

The techniques proposed have been published in the following journals:

1. S.P. Kumaresan, C. K. Tan, and Y. H. Ng, “Efficient User Clustering Using a Low-Complexity Artificial
Neural Network (ANN) for 5G NOMA Systems”, IEEE Access, vol. 8, pp. 179307 - 179316, Sep 2020.

2. S.P. Kumaresan, C. K. Tan, C. K. Lee, and Y. H. Ng, “Adaptive User Clustering for Downlink Non-
Orthogonal Multiple Access (NOMA) based 5G Systems Using Brute Force Search”, vol. 31, ETT, Aug.
2020.

3. S.P. Kumaresan, C. K. Tan, C. K. Lee, and Y. H. Ng, “Low-Complexity Particle Swarm Optimization
based Adaptive User Clustering for Downlink Non-Orthogonal Multiple Access deployed for 5G
Systems”, WRSTSD, in press.
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Introduction: Orthogonal Frequency Division Multiplexing (OFDM) is a
promising modulation technique because of its ability to handle multipath
frequency selective channels with a simple receiver. The objective of this
project is to design and implement a baseband OFDM transmitter and receiver
on FPGA hardware.

In this project, we report experimental results on the performance of the
physical layer of filter bank multicarrier with off-set guadrature amplitude
modulation (FBMC/OQAM) system as measured in a testbed implemented
with FPGA (field-programmable gate array). A physical layer approach which is
compatible with the |EEE 802.11a standard has been developed and tested for
timing synchronization, carrier frequency offset (CFO) correction, channel
estimation, egualization and residual phase error compensation. Due to the
inherent intrinsic imaginary interference in FBMC/QQAM, a specially designed
pilot scheme has been used to deal with the residual phase error. Three-phase
noise estimation schemes such as phase noise compensation (PNC) method,
extended Kalman filter (EKF) and meodified blind phase searching (MBPS)
method have been evaluated. To further suppress the residual interference
and phase error, an iterative soft decision feedback (ISDF) technigue can be
employed after channel equalization. The performance of the proposed system
has been evaluated via experiments and simulations for indoor environment.

Methodology: The structure of the FBMC/OQAM frame is designed to be
similar to IEEE 802.11a standard that is used in WARP kit for 64-subcarrier
OFDM system; only the pilot and data subcarrier locations are changed.

)

—+[oam P> N S\rn.thesis 4
: ;| Pitet |: Filter Presmble
3 20 ; [insertion] . Bank insertion
—»{ OQAM | — [SFB]
Figure 1: FBMC/OQAM transmitter implemented in WARP kit
' i Analysis DOAM
0 5 B R ey Bl o R Y N ] B
! bk nmacion] '] ama

esti

Figure 2: FBMC/OQAM receiver implemented in WARP kit

Experimental setup: The evaluation of the proposed FBMC/OQAM
system is performed using two WARP v3 kits operating at 2.412 GHz,
connected through a gigabit Ethernet switch to a personal computer (PC),
MATLAB is used for constructing the transmitted FBMC/OQAM signal and
performing the signal processing techniques for the received signal.

The field measurements have been carried out along the corridor on the
second floor of Faculty of Engineering and Technology, Multimedia University.
The transmitter (TX) board is placed at the height of 1.6m, at the location
denoted by the solid square in Fig. 3. The receiver (RX) board is placed at the
height of 0.75m, and moved along the straight dashed line.

Figure 3: Corridor layout of the experimental setup

Results: The performance of different techniques to eliminate the phase
error have been tested. Two indoor channel models (B & C) are simulated fora
typical residential home and small office.
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Figure 4a: BER vs Tx RF gain of Figure 4b: BER vs Tx-Rx separation
FPGA board

BER

Figure 5a: BER performance of Figure 5b: BER vs SNR in model B
FBMC/OQAM system (solid line) and model C (dashed line)

Discussion & Conclusion: Low complexity methods ta compensate far
phase noise have been evaluated via experiments and numerical simulations.
In particular, the MBPS method is optimized to realize a good trade-off
between computational complexity and performance. Moreover, the pilot
power is optimized for efficient phase estimation in PNC and EKF methods. It is
found that MBPS method performs fairly well at low phase noise and high SNR,
however, at high phase noise and low SNR, the PNC and EKF can tolerate a
much larger phase noise than MBPS method. In the presence of severe
multipath fading, the IM| become significant. Thus ISDF technigue can be used
to eliminate the residual interference and enhance the system performance. It
is worth mentioning that the PNC provides a better choice than other methods
with a good trade-off between complexity and performance.

Acknowledgment: This research is supported by MMU minifund
MMUI/190016,
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FUZZY LOGIC MODELLING OF 3D PRINTED ALUMINIUM PART

Wee Zhen Xun, Dr. Chockalingam Palanisamy

Introduction

The manufacturing sector is developing new and improved methods in their manufacturing processes which leads to 3D printing technology. However, the
final quality of the 3D printed specimen is difficult to be determined but it is crucial for the mass production in the manufacturing sector. The objective of the
study is to develop a Fuzzy Logic Modelling in predicting the final quality of a 3D printed aluminium part from different set of input parameters.

Methods & Materials

The study is conducted using the Design of Experiment (DOE) approach with Central Composite Design (CCD) illustrated in Figure 1 with a set of control input
parameters shown in Tablel. The 15 sets of Aluminium-Polylactic Acid (Al-PLA) specimen are printed using MakerBot Replicator 5th Generation 3D Printer
according to the Design Matrix Table as shown in Table 2. Mechanical testing specimen used in the project are tensile testing, compression testing and
hardness testing. Using the data from mechanical testing, the Fuzzy Logic Model of AL-PLA presented in Figure 2 is developed using the Fuzzy toolbox from
MATLAB software with 3 inputs and 3 outputs parameters with 15 sets of fuzzy rules.

Table 2 Design Matrix Table
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Number of shells 1 2 4 - ——— Figure 2 Fuzzy Logic Modelling approach
Inill Demsiny 20% 0% §0% L] X

Results & Discussions

The results obtained from the mechanical testing are tabulated and analyzed in the form of bar charts as shown in Figures 3(a),(b) and (c). With the
mechanical test data, Fuzzy Logic Modelling of Al-PLA is developed with 3 inputs and 5 outputs membership functions along with 15 sets of fuzzy rules. The
Fuzzy Rules Viewer from the Fuzzy toolbox in MATLAB software is used to predict the output for 5 different combinations of input parameters. Then, with the
combination of input parameters, 5 specimens are printed and tested for mechanical properties are shown in Table 3 to validate the performance of
developed model. Comparing the results of fuzzy model predicted data and mechanical testing data, the percentage variation is less than 5%, proved that
developed Fuzzy Logic Model is valid.

Table 3 Validation Experiment Results

Figure 3(a) Tensile Test Results, (b) Compression Test Results, (c) Hardness Test Results

Conclusion
The objective of this study is to develop a Fuzzy Logic model to predict the mechanical strength of 3D-printed Al-PLA. The model is developed in MATLAB to

evaluate its performance. The developed model has less than 5% variations from experimentally collected data. This proves that developed model is valid and
the objective is successfully achieved.
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y IOT TOWARDS SMART MONITORING
AND CONTROL OF HYBRID-SYSTEM

FOR STANDALONE ELECTRICITY
GENERATION

Assoc. Prof. Dr. Mohammed N. Abdulrazaq
Problem St@t@m@ntﬁ Umira Najwa Binti Saiman

Management & Science University (MSU)
* Numerous rural areas in Malaysia face difficulties reaching (R|pHEN)
the electrical grid connection systems. Communities
situated on terrains with small water resources such as

rainwater, small rivers, and springs rarely have a single-day =
period with no direct sunlight. Eﬁ@j ect D@V@l@pm@m

= Natural resources such as rainwater and sunlight are
affordable but unfortunately not exploited correctly.

* Independent use of a single energy source in the off-grid
application wusually leads to a considerably oversized
generation and storage system, which causes a higher
operating and lifestyle cost.

@bj@@tiv@A

* To implement standalone renewable hybrid(hydro-solar)
energy power generation system using loT.

» To utilize loT approach in hybrid (hydro-solar) system for
monitoring and control irrigation system.

* To monitor and control real-time interactive electrical
power systems.

Novelty and Inventiveness \

O E @ ) ] £
3% T [
I lﬁ-’;’ .
Hygm {umine %ﬂ% Vo ugrresnsgsm loT system )] PH sensor
| b B
Water level Solar panel Humidity sensor
sensor

Impact to the society \ Market Potential & W

Commercialization
This project will be highly beneficial, especially to indigenous
people (orang asli) and farmers as farming accounts for more
than 60% of the occupation in our country. Crop production will
be increased if our system is used as it uses loT and different
sensors to gather information regarding irrigation outputs and
also provides protection to farms. Also, they can use remote
technology to activate/deactivate water pumps which are
powered by clean sources of energy thus keeping the

environment clean. . \
KEMENTERIAN TENAGA,
TEKNOLOGI HIJAU DAN AIR

Environmental Agricultural

SUSTAINABLE ik
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JOMSOLAT: A PRAYER ADHERENCE SYSTEM
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Liew Xuan Wei, Ahmad Syamim Mustaqim, Ibrahim AlKhalifah
Faculty of Engineering, Multimedia University, Cyberjaya

INTRODUCTION

Solat is very important in Islam, which is the first pillar in the
faith of Islam. It is an obligatory religious duty for every
Muslim.

Most Islamic Apps are mainly focused on Azan reminder, Qibla
direction, Quran companion and Solat interactive videos
[1],[2]. To the best of our knowledge, no existing application or
system that is able to monitor and record daily Solat activities.

This research aims to develop a smart prayer adherence
system using the Internet-of-Things (loT) platform, which is

able to monitor, remind and assist daily prayers for young
children and elderly Muslim.

METHODOLOGY

I Gontroller | 10T GATEWAY CLOUD STORAGE

o - :3:ubidots == Rkl

| SensorStrip iy Dntutis

B0

L. Prayermat

SMART SEJADAH WEB/MOBILE APPLICATION

The designed Prayer Adherence System consists of two main

parts:

* ‘Smart Sejadah’: A prayer mat is embedded with electronic
components (sensor and controller) [3], which will record the
Solat activities and send the information to the server.

* Web/Mobile application: A web/mobile application is
developed to display the Solat activities based on the
information stored in the server.

The Smart Sejadah and the Web Application are integrated using

loT platform.
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DESIGNED SYSTEMS

~dem Solat Web App

Design 1: A Prayer Adherence System for Muslim Children

Touch  Awdio
Screen  Player

104117200

Er Cersene

Design 2: A Prayer Adherence System for Elderly Muslims

CONCLUSIONS

With the advancement of Internet techologies, it is feasible to
build a low-cost smart prayer adherence system.

Design 1 will be useful for parents (especially working parents)
to keep track of their children daily prayers. Design 2 will be
useful to monitor and assist prayer activities of elderly Muslims
with cognitive impairment.

This research is parallel to the National Industry 4.0 Policy
Framework that encourages loT incorporation in daily life.
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LATEX GLOVE CUTTING AND BINDING MECHANISM WITH COMPUTERIZED

PROTEIN ESTIMATION SYSTEM

Prof. Ir. Dr. Sim Kok Swee, Low Lay Chen, Toa Chean Khim, Tan Jin Long, Eng
Yun Hao, Lim Zheng You

Introduction

Health care workers and industry workers with frequent contact with latex gloves are at risk The analysis is performed using MATLAB as shown in Figure 3.
for latex allergy. To prevent latex sensitization, skin allergy reactions, and associated risk Xikhpley o VAL oA A ey Tniied s i e vk g s
factors, the protein concentration level of the glove must be controlled. A newly

computerised protein concentration detection has been introduced to enhance the s
sampling efficiency through an automated chemical binding system followed by digital o
image acquisition, image processing, and data analysis. Overall, this project is able to

reduce the detection time to 1 hour as compared to conventional methods which require at

least 5 hours to complete the process of protein concentration detection.

3 etz
ol WA

Methods & Materials R i

Figure 3: The GUI of Protein Estimation System

Figure 1 Workers Expase to Latex Allergy

The proposed system comprises of 4 processes which include: Glove Stamping, Automated

Chemical Binding, Digital Colour Image Acquisition and Image Processing & Data analysis, A pood correlation is formed between the raw protein data provided by the Malaysian Rubber
- = 2 Board (MRB) and the AE data as shown in Figure 4. The proposed improvement method is able to
simplify the chemical process and reduce the detection time to 1 hour as comparad to the Lowry
Glove Cutting methad.
Cut latex glove into
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sample. 180
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Flatbed scanner,
“ Copyright:
. 1. CIC/IP/CR/2018-030 e 'T
— 2] 2. CIC/IP/CR/2018-011 3 E |
. BEE @ s e { M |
—— . = Analysis 1. Method and apparatus for colorimetric analysis (P1 2016704027} m I.!.
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= —_—— concentration based on the 4 Merit award at MSC Malaysia APICTA 2014 for the project entitled “Protein Detection with
! AE value, Biocompatibility test in Latex Glove”

% Testimonial Recognition From Synergy Integrated Resources Sdn Bhd
< Testimonial Recognition From Deakin University

O Fast: The protein concentration detection : e
process of the proposed computerised
method is faster than conventional
methods, =i

I Simple: Easier to use system equipped with s 5
Unigue Remate Contral Stamping machine
and Automated Chemical Binding machine. : i
The GUI handles analysis and displays o .
results.

Figure 2: Procedure of the Computerised Frotein Concentration Detection
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Problem statement

2 A number of amplifiers are used in the base station to cover different
frequency bands.

| Low efficiency and nonlinearity of the RF power amplifier (RF PA).

[ RF PAs are not available in the market for the mid-band frequency range
of 3.3 GHz to 4.3 GHz for 5G applications.

Objectives

¥ To design broadband Class-F RF PA (1 GHz bandwidth) with high
efficiency and good linearity that will replace multiple RF PAs.

¥ To fabricate the RF PA using the best components in order to achieve
high-performance.

* To validate the RF PA performance experimentally and compare with the
simulation results,

Contribution

1. Wideband RF PA for the upcoming 5G frequency band.

2. Wideband output matching network (OMN) and input matching network
(IMN} development using Low Pass Filter Technigue (LPFT) and Simplified
Real Frequency Technigue (SRFT) methods

Outputs

Conferences

1. M. G. Sadeque, Z. Yusoff, M. Roslee, and N. S. R. Hadi, “Design of a
Broadband Continuous Class-F RF Power Amplifier for 5G Communication
System,” IEEE Reg. Symp. Micro Nanoelectron., pp. 145-148, 2019,

2. A. Fauzi, Z. Yusoff, and M. G. Sadeque, "Inverse Class-F RF Power
Amplifier Design Using 10W GaN,” 2019 |EEE Reg. Symp. Micro
Nanoelectron,, pp. 20=23, 2019, (Best paper award)

Journals

1. M. G. Sadeque, Z. Yusoff, and M. Roslee, “A High-Efficiency Continuous
Class-F Power Amplifier Design using Simplified Real Frequency
Technique,” Bull. Electr. Eng. Informatics, vol. 9, no. 5, pp. 1924-1932,
2020. [Scopus Index, Rank: Q2]

2. N. 5. R. Hadi, Z. Yusoff, M. G. Sadeque, 5. J. Hashim, and M. A. Chaudhary,
“High Gain over an Octave Bandwidth Class-F RF Power Amplifier Design
using 10w GaN HEMT,” Bull. Electr. Eng. Informatics, vol. 9, no. 5, pp.
1899-1906, 2020. [Scopus Index, Rank: Q2]

3. Analysis and Design of the Biasing Network for 1 GHz Bandwidth RF
Power Amplifier. (Under process) [Scopus Index, Rank: Q3]

Award:

1. Best paper award at the ICEECC-2019.
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SPACE TIME FREQUENCY DIVERSITY IN VEHICULAR COMMUNICATION
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Hamzah, Nor Azlina Ab Aziz, Noor Maizura binti Mohammad Noor

INTRODUCTION
Technology is rapidly growing nowadays and constantly being
developed, modified and improved in vehicle-to-vehicle (V2V)
communication technology. Therefore, the hybrid model of Long-Term
Evolution and Dedicated Short-Range Communications (LTE-DSRC) is
designed to provide fast communication, high security between the
vehicle with high bandwidth, low latency and high spectrum efficiency.
The system is simple to design, deploy and affordable. Therefore,
multiple-input multiple-output (MIMO) using 2x2 antennas are adopted
to enhance data throughput even under interference, signal fading and
multipath conditions using space time frequency block codes (STFBC)
diversity technique. This research focuses on physical layer
performance of the LTE-DSRC hybrid uplink structure. Simulation of bit
error rate (BER), pairwise error probability (PEP) and channel-to-
interference ratio (CIR) performances using MATLAB 2019a software
simulation are studied. From the results, this proposed method has a
significant percentage of improvement of BER and PEP by 56% and
37.1%, respectively.
SIMULATION SET UP AND METHODOLOGY

Figure 1 illustrates the block diagram of the LTE-DSRC hybrid system
model transmitter and receiver and Table 1 is system parameter of the

s DSRC Transmiter

Subcarrier

Data —> Channel Coding —  Interleaving — Mapping
Modulation
I
¥
IFFT — Append CP —>  P/S converter
Subcarrier
5/P converter —» CP Removal — FFT — Mapping
L Demodulation

]

¥

Deinterleaving —> Channel Coding —> Retrieved Data

LTE Receiver

Figure 1: 2X2 MIMO LTE-DSRC hybrid transmitter and receiver

Table 1:LTE-DSRC hybrid system parameter
|64, 1024 1
|64 QAM

|Bandwidth (MHz) |10

{Channel Type |COST 207 Typical Urban
{Channel Equalizer IMMSE '

|DFT, IDFT size
|Modulation

RESULTS

Figure 3 : B2 peformance of STRSC MIMO LTE-DSRC SYETEM | Figure 4 : PEP perfarmance of STFEC MIMOLTE-

DISCUSSIONS
The results in Figures 3, 4 and 5 suggested that MIMO-LTE-DSRC
hybrid system with STFBC outperformed other techniques (i.e., LTE-
DSRC, DSRC and LTE) with lower BER value, higher PEP value with
higher SNR.  Thus, the proposed system achieved maximum
frequency diversity gain, less noise and interference with bandwidth
efficiency.

CONCLUSION
The proposed method of STFBC diversity in the MIMO LTE-DSRC
hybrid vehicular system model outperforms other systems without
MIMO, conventional DSRC and LTE systems with 56% and 37.1% of
improvement in terms of BER and PEP performances, respectively,
which is reliable for vehicular communication system.

ACKNOWLEDGEMENT
This work is supported by TMRND under research grant TMRND
MMUE/190012.

REFERENCES

[1] Phidahunlang Chyne, G. Hertkorn, Debdatta Kandar, “LTE-DRSC hybrid wehicular
communication System using DFT-spread OFDM  uplink,”in  International Jlournal of
Communication systems, 27 Aug 2019, volume 32, issue 15, pp. 183-187.

[2] Rezwan, M.5; Islam, M.A; Islam, M.M.; Hasan, M.R. Vehicle Breaking Support System. In
Proceedings of the 2018 3rd International Conference for Convergence in Technology (12CT),
Pune, India, 6-7 April 2018;pp. 1-4.

[3] ETSI. Intelligent Transpert. http://www.etsi.org/technologies-clusters/technologies/intelligent-
transport; 2019,

[4] Hu J, Chen S, Zhao L, et al. Link level performance comparison between LTE V2X and DSRC. J
Communication Information Network. 2017;2{2);101-112.

[5] Wang X, Ning Z, Hu X, et al. A city-wide real-time traffic management system: enabling
crowdsensing in social internet of vehicles. IEEE Communication Mag. 2018;56(9):19-25.

[6] Wang M, Winbjork M, Zhang Z, et al. Comparison of LTE and DSRC-based connectivity for
intelligent transportation systems. In 2017 IEEE 85th Vehicular Technology Conference (VTC
Spring); 2017:1-5.

[7] Asuzu, P.; Thompson, C. Road condition identification from millimeter-wave radar backscatter
measurements. In Proceedings of the 2018 |EEE Radar Conference (RadarConflg), Oklahoma
City, OK, USA, 23-27 April 2018; pp. 0012-0016. P

Easier™ TWIMI Group

Life Made

20



OMMU

MULTIMEDIA UNIVERSITY
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and jamming strategies Under Physical

Layer Security for Cooperative Non-Orthogonal Multi-Access System
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INTRODUCTION

Non-orthogonal multi access (NOMA) technology is an essential enabler
for the fifth generation (5G) wireless networks. The importance of
NOMA lies in its ability to serve multi users in a single resource block
such as a spreading code, a subcarrier, or a time slot. In this project, We
employ the feed forward neural network (FFNN) strategy in order to
select the best cooperative node for the relaying or jamming techniques.
The proposed approach is compared with another selection approach
based on fuzzy logic strategy.

SYSTEM MODEL AND METHODOLOGY
[ |

v

A

B TR re———
hon signal (1 phinse)
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System model

In first time slot, the base station sends a superimposed information
signal to the helper nodes.

At the same time, user; and user; generate jamming signals and
share these signals. The shared jamming signals are transmitted by
the strong user to the helper nodes.

* In the second time slot, the selected relay amplifies and forwards the
superimposed information signal to the user nodes.

The selected cooperative jammer node directs the shared jamming
signal towards the eavesdropper node.

The eavesdropper wiretaps the main channels in order to receive the
transmitted signal from the cooperative relay to the user nodes.

Input Layer [1-42]-(3]
In this.work. FFNN strategy is proposed to selact the b The

cooperative relay and jammar nodes.

and jammer da%a are sxpressed as,
Gty = [N T, PAF. Dy |

Hidden Layer [1]{2].

A (Activation function (ReLu))
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Output Layer [1]-{2]
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RESULTS AND DISCUSSION

Cooperative relay and jammer nodes selection

Selection criteria
y W Op | Relevance based on FENN | Belevance based an FL
[l ﬂl’ 06872 True (based on FENN; | Selected as refay node
BATE 0648 Toe [based on FL | Selected as relay node
(0% 0.6009 False

T 58 Talse T Selected 2 junumer node |

14744 L0L4E 5

False

Secrecy capacity of the proposed
<. technique and the existing scheme are

/'/ 3 evaluated with increasing total
/ / transmission power.

i - - - . . .

*  The proposed strategy provides
high secrecy capacity performance in
comparison with the fuzzy logic
scheme due to the high estimation
accuracy established by the FFNN
» compared with the fuzzy logic-based

wer o] =
selection scheme.

Secrecy Capacity of NOMA Assisted
with Smart Node Selection Z "
- - * The accuracy analysis is carried out

ety comparing the maximum  secrecy

—e—* Capacity performance of  the

| cooperative NOMA with the resulting

secrecy capacity for the proposed node

| selection based on FFNN and the fuzzy
logic-based node selection.

e i Couperative node selection
strategy

=~ Bezursey o PR saiecoe weok o) = =
erusucy ol fazy loghe sekoction (stsng e Fuzzy lugic FERN

appimg tbe strong wser 02639
3343

£
00850

Winstappang the weak auer ).
W 1 [

x
Tatal traesmission power [dm]

Accuracy analysis for secrecy capacity

of the NOMA
CONCLUSION

In this paper, we proposed a strategy to enhance the physical layer security for a
cooperative non-orthogonal multi access system. In conclusion, the results
illustrate that the proposed cooperative node selection based on FFNN strategy
outperforms the cooperative node selection based on fuzzy logic scheme due to
the high estimation accuracy established by FFNN strategy. For future work, it is
recommended to consider the assumption of unknown CSI of the eavesdropper
node at the base-station and the effect of relay protocols (detect-and-forward,
and compress-and-forward) on the secrecy performance analysis.
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(A) INTRODUCTION
fultiuser Multiple-Input Multiple-Output (MU-MIMO)

MULTIMEDIA UNIVERSITY

[tis a technigue of transmitting and receiving multiple wer data streams simultaneously over the

same frequency band

MU-MIMO challenges:

= Inter-user interference:

= mutigated using precoders
-» precoder design needs CSI
= Ouantized CSI fealback:

= overhead cost on resources
=% CS1 reconstrisction accuracy

(8) METHODOLOGY

B.1. System Model

user equipments (UEs), Each UE has N, antennas.

UE, 13
; : S Iy
Consider & communication system consisting of: GAJ 0 |_| [
A base station (BS) with & antennas and K mumber of B ad |
i

5 stages of MU-MIMO transmission:

51 : BS broadcasts pilot signals, p, to all UEs

52 ¢ All UEs concurrently perform CSI estimation and quantization

5341 Each UE, sequentially feeds back the quantized CS1, Ay, 1o the
BS.

: Using Hy, the BS reconstructs the CSTs of all UEs which will
then be utilized in the precoder design for downlink
IFRNSTISSioN,

85 ¢ Data is simultancously transmined w all K UEs

B.2. Effective Transmission Rate

Overhead time, Tpy = aTy (1= a)Tre
] st ] 52 I 53, | 53, | She | 54 | 55: Downlink data transmissien |

Total transmission time, Iy

Therefore, the effective transmission rate at each £ UE s
X

R:';] == “]R:t:" = = ZR‘“

el

where R

B.3. Energy Efficiency

Each stage in the sysiem model consumes power,

The total power consumption, Py, is the sum ol all the power consumed af stages S1 1o 85,

£,
Therefore, the encrgy efficiency is given as Ep = P"" :
Til

(C) SIMULATION PARAMETERS

Assumptions: TABLE [ Simulation parametess.

= UEs have perfect knowledge of the i) Value
downlink CSI, BS et power, Pis 12 Py < 46 (Hm

= No naise or distartion on the CS1 Nusmber of ewevmit aniene, M SSN £
feedback channel Nustber of reoeive amenn, N,

Miasimses numiber of UEs.

* Metwork operates at full load (£} at sttt Bl B

all times.
Total transmission time. Ty
= Null-space precoder scheme is Feadhack ¢
ployed Tor downlink daitin -t

siage 85
al poswie consampiion, #,

BS commatatinnal speed. &gy

VE computatinnsl poser canssmpeion, g

Equal power allocation is employed fos
the downlink transomssion.

VE computationsl spesd, t, py

Chrier Treiquescy,

X MHz
me
i of Ky
(E]

ni
0 Mipw
100 Mips
100 Wt
w01 Mips
39K MM

k=1
ns 19 the BS downlink wansmission rate for the 4 UE when using the reconstructed CS1

A' SHARQIYAH UNIVERSITY Middlesex

University

(D) SIMULATION RESULTS AND DISCUSSIONS

D.1. Various rate metrics

Case 1: Perfect CSI knowledge at the BS
= Ryis ool affected by & and therefore remains constant,

- B T GO = 0= = = 0= = @ = == = B = =0 = 0= =0
= Ryis solely dependent on e e scheme. :

Case 2: Imperfect CS1 knowledge at the BS

= Fora given downhnk precoding scheme, as b increases, the CST
reconstruction aceuraey increases amnd Rpg increases towards 7,

* g does not consider the overhead cost in transmitting back b,

ANl

Case 3: Imperfect CS1 knowledge and overhead cost

* The effective transmission rate, Ry, captures the overhead cost
meeded to transmil back b, as well as, the effect of imperfect CS1
knowledge,

= Althoueh CSIreconstruction sccuracy increases an langer &, the
increased feedback overhead tme, T, will far outweigh the 2

former’s gain after a certain b threshold, lending to a reduction m

effective transmission rate, ] ) |
D.2. Energy efficiency and operating points of the . 1
network
A pa of

+ Ep follows the profile of £ 11 15 proportional 1o it That also means wsperating point ]
oy 15 mostly constant as 1t 1 dominated by the larger Ppg at stage 83
und is less influenced by the varving power consumplion at overhead

stages 81 — 54 as b varies.

=Ohverhead cost more impacted by overhead time, T, rather than
power consumption of overhead stages S1 - 84,

< MU-MIMO) requires high quality feedback channel to reduce Ty
50 that optimized R ¢ becomes nearer to i,

* Every R has a corresponding B, thos, forming an operating point of
the network for each b.

+ Dilferent sets of [Rp. Eg} operating points for the range of b are
obtained with different values of & and Py

6. Py = 46 dBm

1 - - - [
S 1o 150 2] 250 I LL AiNE

fiened bits, b

D.3. Rate and energy efficiency trade-off along
the Pareto boundary

= As M oand Py are varied (Table 1), different sets of {Ryy.
operating points are abtained.
* These operating points form the ¢« TREE region (yellow area).
* The outermost e TREE boundary is where all the optimized network
operating points are located.
+ Multi-objective particle swarm optimization (MOTSO) is used 1o
verify this outermost e TREE boundary.
= When conflicting objectives are present, MOPSO generites a
Pareto boundary where all Pareto eficient solutions are located,
= Aleng this boundory, any one objective cannot be continuously
improved without the expense of the ather, that is, a trade-off

Pareto homsdary

M\

exists. ‘\
» The Pareto boundary matches the outermost ¢TREE houndary. 2 5
= This boundary is where all the optimized (R, Eg} pairs are A
located. Mi——== —
* Adrade-off exists among the optimized { Ry, Eg} pairs. L it o bei a0 Lol i

Encrgy olficincy, £y (Mbpd)

(E) CONCLUSIONS

AMU-MIMO network with quantized CS1 feedback is presented whereby the importance of incomporating the additional

overhead mncurred during C51 feedback into the performance metrics 15 highlighted.

* Trade-off between the optimized effective transmission rate and energy efficiency of the MU-MIMO netwaork is demonstrated by
the Parcte boundary of a multi-ohjective particle swarm izati
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bstac

This work proposes a new hybrid scheme to decrease the high peak-to-average power ratio (PAPR) of optical orthogonal frequency division
multiplexing (OFDM) signals in visible light communication (VLC) systems. The proposed method is applicable for both direct current-biased
optical OFDM (DCO-OFDM) and asymmetrically-clipped optical OFDM (ACO-OFDM). In the proposed scheme, the PTS method is firstly
modified to fit both optical OFDM approaches for transmission and then combined with signal clipping method for further PAPR reduction
and bit error rate (BER) improvement of the VLC system. The performance of hybrid scheme has been evaluated and compared with the
original OFDM based VLC system, conventional PTS and clipping methods.

I'“r-mfm E‘

!

Wy

transmission and then combined with signal clipping method for
further improvements in both the PAPR reduction and BER
performance of the VLC system.

This work proposes a new and hybrid scheme for reducing the PAPR &) .
of OFDM signals in VLC system using combined PTS and signal t e S sz £
clipping techniques as shown in Figure 1. In the proposed hybrid L ® 5 A -
scheme, the PTS method is modified to be suitable for VLC e |27 £ £iTE owe
o ~ = [l =3
- # H R &
2 H g

02
()

HS, IFFT

Figure 1: Block diagram of the proposed scheme for ACO-OFDM VLC

¢

" The performance of ACO-OFDM in VLC system is analyzed in term of PAPR reduction and BER
performance. The simulation results of the signal clipping, PTS algorithm and the proposed
hybrid scheme, are evaluated and compared. The simulation uses MATLAB software.

Figure 3 shows that the proposed hybrid scheme for ACO-OFDM has a slightly lower PAPR (0.1
dB reduction gain) as compared to DCO-OFDM around CCDF of 10-1. Figure 4 shows, for higher
SNR values (beyond 13 dB), DCO-OFDM outperforms ACO-OFDM because of spectral efficiency.

Comparing with other methods, the PAPR reduction gain of the proposed method is about ‘

e

g

[\ﬂ l"'..a"'u'[\-ﬁ|.|/\|..”llﬂ, ,M ’|J\

wailf || af\
5, |||I|" ||| | ]
ul A

L e p—p—

u »
Tirms wargles

"

Figure 2: ACO-OFDM time domain signal.

5.5 dB and 1 dB compare to the signal clipping and the modified PTS method, respectively. The clipped negative values are in shaded

e area.
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OVERVIEW

lonizing radiation technology is useful in many applications ranging from medical to industrial applications. One of the important
aspects of this technology is measurement of the absorbed dose, particularly in medical applications such as Radiotherapy. Despite
the available technologies to measure the absorbed dose, there are many setbacks in addressing accuracy and speed. To facilitate
reliable, reproducible, and accurate readings in real time the sensing material must be able to maintain constant level of
luminescence (usually quantified by photon counts) consistently at a particular dose rate. The luminescence must also be linearly
proportional to changing dose rates. An optical fiber based doped silica RL dosimeter (with accompanying PC-based software) has
been developed to accomplish the aforementioned tasks.

THE INVENTION

The LS1000 is a real-time radiation dosimeter that is specially designed for small-field radiotherapy applications used in IMRT,
Radiosurgery, SRS and IGRT. Based on a custom-made optical fiber, the LS1000 is able to measure absorbed dose from small-field
radiation accurately and instantaneously

Market Potential

The market segmentation of the developed dosimeter is shown above. From a market research report (n-tech), the total demand for
dosimeters is expected to be about USD 522 mil. by year 2022.
Market for Radiation Monitoring Equipment-Safety and Market for Rediotherapy Oetoctors
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Competitive Advantages

O Real Time Monitoring: The fiber dosimeter is connected directly to the LS1000 Dosimetry Systemn, allowing instantaneous
measurement.

0 Remote monitoring: The fiber dosimeter can be connected to a long transmission fiber (up to 30m), allowing remote monitoring.

O Impervious to water: The doped silica optical fiber used as the dosimeter is impervious to water, allowing in-vivo measurements to
be made.

U Free from Electromagnetic Interference: The fiber dosimeter operates in the optical domain, hence no electromagnetic
interference.
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Introduction

Rehabilitations are conventionally done in hospitals and
are time-consuming for the patients. The patients do not
feel motivated as they have to travel to the hospitals
from their home. The proposed system is a home-based,
virtual reality rehabilitation application, embedded with
biofeedback. The patients can choose any rehabilitation
activity at home without the need for on-site supervision
by a medical caregiver. There are 4 activities programmed
into the application: Pick and place, Mirror Pick and
place, Wall Climbing, and Hit the ball. Each of the
activities is designed for rehabilitation of upper limb
motor function.

Objectives
* To design and develop a biofeedback system
= To design a virtual reality environment for rehabilitation
* To design and develop rehabilitation activities using
virtual reality

Proposed System

Movement in

ECG EEG EMG __virlua! world |

Y !

| AT Walk Mind

- pEE

Patient

Virtugl reality '
Rehabilitation

Data Collection

s

-w
Ooukn Bt UNREAL
‘ Data Analyze | Gum s
—— l
| File output :
L Movement in
real world

Project Outcome

Before starting rehabilitation exercises, the patient is
required to undergo an ECG test to check the condition of
the patient’s heart.

There are 4 activities in the application:

Throughout the rehabilitation activities, the patient is
required to wear the EEG headset and EMG sensor to
monitor brain wave and muscle power. Muscle power is
‘an indicator of improvement in stroke patient.
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INTRODUCTION SIMULATION RESULTS

Reinforcement |learning (RL) enables robots to perform complex tasks
with less amount of control engineering [1]. However, using
reinforcement learning in robotic applications is challenged by several
problems such as high dimensionality. Thus, this project studies the
implementation of the Hindsight Experience Replay (HER) algorithm in
integration with deep conventional neural network to reduce the
dimensionality of the problem the RL is learning to solve [2]. Moreover,

the efficiency of RL in factories can be improved by using loT systems to

distribute the learned policies between all connected (agents) robots. Figure 2: Simulation Environment
Therefore, all agents can make use of the learned policy by any one of
the agents. :s Y s N e i 01 i
I ?znm
g 10w
SETUP AND METHODOLOGY £ gm
a4 I g
Figure 1 illustrates the setup required to train and share the learned Bl | oo e o=
n l.’.‘ < 1000
policy to all connected robots, 1l . I
4 Improvec HER. o &
¢ ® s 7% E::':ne 1 om0 s 9 5 W W Epl:;g us 1 U5
et 3 'y Figure 2: Performance of Original HER against HER with Vision Feedback. [2]
i Table 1: Performance Matrix .
Method Original HER  HER with the Efficiency
(success rate) vision feedback
Object (success rate) |
| Cubic Object T 98% 98% | 0% |
Learned Policy Cuboid Ob[ect 30.9% B80% | 61.37% |
+ | ComplexObject = 50% | 50.2% | 0.4% |
loT System \‘
0 o) \ CONCLUSION
‘ Gateway Bl Sever [BE Database This research offers a framework for more efficient control systems
A A for robots where robots learn a policy of how to preform complex
\ /»' tasks without being explicitly programed for them. Moreover, the
Leﬁ;‘:‘:ﬁc I use of CNN gives more generality for the object being manipulated.
/ " - RHEH The learned policy can be shared with other robots connected to the
Agent 1 Agent 2 Agent n loT system. Therefore, the time needed for learning certain tasks is
-rfﬂ‘af i?,; {-E‘?gﬁ reduced accordingly .
- : e REFERENCES

Figure 1: Diagram of the system
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RESPONSE SURFACE MODELLING OF 3D PRINTED ALUMINIUM PART

Low Keen Wei, Dr. Chockalingam Palanisamy

Introduction

3D printing is one of the most innovative manufacturing methods. The objective of the study is to develop a Response Surface Model (RSM) to predict the
tensile strength, hardness, and compression strength of 3D printed Aluminium-Polylactic Acid (AI-PLA) specimens.

Methods & Materials

A Response surface model developed was developed using Central Composite Design (CCD) of Design of Experiment (DOE). Sets of control input parameters
and response surface design are shown in Table 1 and Table 2. 15 sets of Al-PLA specimen were 3D printed using MakerBot Replicator 5th Generation 3D
Printer (Fig. 1). Three mechanical testing which are tensile testing, hardness testing, and compression testing were conducted on the AL-PLA specimen.

Table 1 Input Parameters Table 2 Response Surface Design
stk sibieatiah ol
Teot Namber [ Laper | =] [er— g R — ] N—i-ti|
Thickaaws | Dewity Sy [Tuickers (nsnl| Dpuiey (41 | Sl
1 = T | o ]
1 1 o »
! | i T 1 1 i) |
| Layer Thickness um) | 0.1 02 0 = — 5 - |
WAl Denaity (%) 20 a0 W0 o e =
NemberofShall 3 3 4 e =
16 1 L] L] 03 L] 3
1 gy [ N
1 [] ‘ .-I 1. b

L | i I Figure 1 MakerBot Replicator
Results & Discussion ' '

The results obtained from the mechanical testing are shown in Table 3(a), (b) and (c). All the results obtained from the mechanical testing were then fed into
Minitab Software to develop the Response Surface Model of the Al-PLA specimen. Regression equation is obtained from the software to compute the
theoretical data. The percentage of difference for the 15 specimens for each mechanical testing is below 5% which is desirable. In order to prove the validity,
6 new parameters of Al-PLA specimens were printed and the results are tabulated in Table 4a, Table 4b and Table 4c. Since the percentage of difference for all
outputs of the mechanical testing are less than 5%, the Response Surface Model of Al-PLA specimen developed is valid.

Table 3_Test f_’.esults__(a} Te_nsile t3_} Hardn_e-ss {c}_ Ccmp_ression

Sample |lsyerThickness InAll | Numheref | TomsileTest | Hardnem | Compeossion
ok | | thath P | Tem | Ve (i)

il el l ol ool

PIEATH PP PR FA PR

o £ 3 . Zi 4 E|
Table 4 Validity Experiment Specimens Test Results (a) Tensile (b) Hardness (c) Compression
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Daes | by | ek Daah) | b e i | | Tnan | Bedn | e | b | s | k| ment | ey | et

Conclusion

The objective of this study which is to develop a Response Surface Model to predict the mechanical properties of Aluminium-PLA specimens from sets of
control input 3D printing parameters variation was successfully achieved. Further mechanical testing is recommended to conduct in order to have more
precise and persuasive data to prove that the developed Response Surface Model is valid.
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Introduction

Lowalization 1s the concept of estimating the location of an object or inour
case, the human foot. This concept las broad applications in radas, sonar,
security and biometric tracking systems. In this work, location estimation
is used to perform human gait analysis from foree reactions by focusing
an (x-coordinate, y-coordinate) on a force platform. Heel sirike, toe strike
and the subsequem distance between them on the force platform were
considered for analysis and gail recognition. Conventional blometric
inputs like finger prints require bodily comtact, human iris requires
proximity to the senser and facial recognition requires both proximity and
a good light source, These limitations can be addressed by using human
il as an input on o force platform. There are mainly two types of gait
amlyss senser designs with relation to grousd reaction force: foree plate
and eustom footwear, The latter is often a shoe fitted with sensors and the
former will be presented in this work

Prototvpe Description

The protwtype presented in this paper uses four load cells as its primary
input sensors. The load cells are connected to the processing board, % To the limi
which can communicate with an android device through an built-in
Bluctooth module. For the most part, load cells are used to measure
weight or force changes and, due to their range of sensitivity, they can
measure things as small as a neadle o as heavy as a drilling machine
The processing board contains multiple components: an 8D card module,
multiple HX711 amplifiers. a Bluetooth 4.0 (BLE) module, o power port
and an Arduino micro pro, The prototype is power-efficient and can run
on solar energy. The mathematics involved in this work would utilize the ||
weight readings from the load cells and the distance hetween them. The

fs:rcf: platform 15 a metal square-shaped platform with an area of about

1m=,

Objectives
% To cstimate location on & force platform.

of position

collection wnd location estimation.

[CFlow |

& To implement localzation technique for human gait analysis
4 To explore the use of load cells as primary sensors for date

< To explore X and Y localization technique on foree platforms.

{x-coordinate, y-

= =
Fi . 23

K I Fi

% Four load cells attached under the four

corners of the force platform.

& This platform can be viewed as an sy

graph with any comer being the
reference,

% When a human walks on the platform,

the load cells records the changes of
weight placed on them

& These changes are sent o the

processing board through the 711
amplifier.

“ In the following equations: W stands

for the weight pleced on the platform,
F, represents the resultant forces from
the four load cells, ¥ and v represents
the (x-coordinate, y-coordinate} and L
represents the length of the force plat
form, which s lar.

& Fpounit 1s in KG and L s in meters,

xx F=(F+F)L
y®F = (Fy+F)L

i (Fy+ Fy)L
# Pt ikt
a1 Fi

jim (Fs + Fdb.

nents |

& HXTI Amplifier amplifies :hel
data from the load cells

4 ATmega32lU4 is the central MCL

“ 5D card module for data storage

< UR is the BLE module for data
transfer to an android device

4 CC2541 Low Energy Bluetooth

| Spedification |

A Power: 3.7V @ 0.90A in ideal
state and 35mA in active state;
A Can be powered: 6V Solar panel
charging at 200mA 10 500mA
{depending on the weather)

4 Data logging with up to 32GB
microSD

4+ Low power consumplicn

4 Support sel-sensor calibration
and manual calibration

=T% T & T % | — =
10.541 4492 !!i.431 0 1.5210 | 174850 13102 ?[L| (803

(23210 [21610 |47 480 0.4732

(0503 10 _|_52 (eS|
0570 2614 ég.'Z'IQ 7.7260 S58.13 0.5132

(a0 (1881 |30 161370 iss_wl 05794 [0.538
[2.6700 2703 |3ssRe0 262000 672500 | 05706

[1139 06530 (970 20370 529120 |05744 0.9659

o (136060

< Table | shows the multiple weights recorded at all four load cells as a person walks on the foree
platform. Every row contains individual weight readings at each load cell per activity, the total weight

from all load cells and the resultant x-coordinate and y-coordinate were computed from the

relationships in the problem formulation section.

< This location estimation can be used to determine when a person’s heel or toe is active on a force

platform and the location of that particular heel from the next heel or toe,

< This table in its totality is specific 1o one person due to the uniqueness of human gait.

< Figure | shows the resultant graph and pattern of movement collected from o subject. Every (xy)
coordinate represents a change in reaction force, with the first four representing the right foot and the
Tast four poims representing the fefi fool, The changes in forces are in a heel-strike followed by toe-

strike sequence.

¥ a1 i protolyvpe ells

0s L s attached to each comer 1o monitor
el human  movement on the force
¥ 0.0188

| between

strikes.
them
| localization

the
using
rechnique,

platform. The force platform is
comnected o @ processing board
where data is collected and stored.
The  s-coordimate
caleulation and analysis was done
with MATLAB.
recognition was possible using the
distances between subsequent heel
and  toes

y-coordinate

Human  gait

distance
(xy)
The

A0ATER 2148 !mlmiunships derived in the problem
02} | X03102 Yours | formulation section were
{aceeptable because the error margin

voutg |
A | between

Q3 0as 04 045 05 0585 08 0Es 07
a-coordnate cenler of prassung

the
| measured (%,¥) coordinates differ

| by less than 5%.

caleulated  and

- Jﬂ.—
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VISCOUS DISSIPATIVE FORCED CONVECTION IN POROUS MEDIUM

Mirza Farrukh Baig, Chen Gooi Mee, Tso Chih Ping
Centre for Advanced Mechanical and Green Technology (CAMGT), Faculty of Engineering and Technology,

Introduction

Multimedia University, Melaka, Malaysia.

O Porous medium is widespread in engineering applications for heat transfer enhancement.
o Viscous dissipation, as form of heat source comprising of internal and frictional heating, has an adverse effect on the heat

convection from a heated boundary.

o This study evaluates the effect of viscous dissipation a porous medium.

97T,
kserr=—3 —hia; =0 (1)
I, Hy
ke orr =+ hyai(Ts = Tp) + = u,”
et gyz + T = Tp) + 50w

du,\’ ary
Hhlerr (E) = Prlpsiip 7~
The following dimensionless variables are
introduced
= ks,e,i"j' (T - Tw) Bi = hiaIHz
GwH " keepy |
_ HpumH _i 1
B?T— K ’DQ_HZ’S__\/—W (3)
Dimensionless energy equations for the parallel
plates subjected to bottom heating are solved to
get the temperature fields.
Results and Discussion
o The variations of internal heating (I.H) and
frictional heating (F.H) for different porous
medium shape factors, 5§ with the transverse
direction are plotted in Fig. 2(a) and (b).
o In Fig. 2(a), when § = 1 the sum of I.H and F.H
rises to a higher value at the vicinity of the walls,
and F.H is more dominant than I.H near the

(2)

o= Npers
ks.eff

il L s B
Methods of Investigation mhen S increases to 30 in Fig. 2(b), the sum of viscous dissipation is uniform except for a v&
thin boundary layer near the wall.
o The two-dimensional temperature line plots shows viscous dissipation has a profound effect on a
microchannel heat sink, as shown in Fig. 3(a) and (b).
40 . 2 L B — z
\ e $=18r=1 | | 5=30,8r=1
B\ |==FH fl 124
\ | —rwen| /
Heating g\ L IHFH| /1.
Fig. 1. Schematic Diagram of the problem -1 I P 8 \ }
e Adapted from [1] s\ (| A \
Objectives oo : Al \ £ |2 y ||'
o To compute the fluid and solid temperature : 7 \ / H ".I'-M
distribution in a channel subjected to heating on s ‘:\ ,,-" - ':I'
one side, saturated with the porous medium 104 ¥
under Local Thermal Non Equilibrium (LTNE) 5 g ;",‘
condition. "\
1] E - - * s, |
) 02 04 - a6 0s 1 04 o 06 08 3
o To investigate the effect of viscous dissipation : L
on the convection heat transfer coefficient. (@) (b)
; . Fig. 2. Viscous dissipation in the channel (a) S =1,Br=1(b) 5§ =30,Br =1
The governing thermal energy equations for the TLX, V) °C .Y °C
porous medium, are [1]: : T

X

(b)

Fig. 3 Fluid Temperature Line plots (a) q,,= 20 x 10* W/m2 § = 10+/5, Br = 0.6418
(b) q,,= 200 x 10* W/m? § = 10v5, Br = 0.0641

Conclusion
Viscous dissipation as a form of heat generation
distribution, for a lower heat flux in particular.
e
The authors would like to acknowledge Multimedia University gratefully for funding this research

has a profound effect on the temperature

boundary.
1. OM. Chen, C.F. Tso, Forced convection with viscons dissipation weing o two- equition moded in a
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