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Conference Agenda 
TIME EVENT 

08:00 - 08:45 Registration 

08:45 - 09:00 Welcome and introduction of Programme 

Professor Martin Priest, Dean of the Faculty of Engineering & Informatics – Professor of Tribology 

Professor Felician Campean, Associate Dean of Research & Knowledge Transfer, Faculty of Engineering 

& Informatics 

09:00 - 09:45 KEYNOTE SPEAKER 

Ms. Aisha Ahmad, Smart Grid Engineer, Northern Powergrid. 

Title: Enhancing the understanding of network losses in the UK 

09:45 - 10:00 Coffee break 

10.00 - 11.45 Presentation Session 1: 

Room: Norcroft Auditorium 

11.45 - 12.15 3 Minute Thesis Presentations 

Room: Norcroft Auditorium 

12.15 - 13.15 Poster Session, Lunch break and Networking 

13.15 - 14.00 KEYNOTE SPEAKER 

Professor Susan A Bernal, University of Leeds 

Title: Transitioning toward low carbon cements 

14.00 - 15.45 Presentation Session 2 

Room: Norcroft Auditorium 

15:45 - 16:00 Coffee break 

16.00 - 16.15 AWARDS CEREMONY 

Professor Felician Campean, Associate Dean of Research & Knowledge Transfer, Faculty of Engineering 

& Informatics 

16.30 - 16.45 CLOSING REMARKS 

Dr Kavian Cooke, Director of Post Graduate Research 

Session 1 

Chairs: Daniele Scrimieri and Amr Abdullatif 

Presentation Room: Norcroft Auditorium 

PRESENTER PRESENTATION TITLE TIME 

Ismail A Mageed and Kit 

Quichun Zhang 

Significant Role of Entropy in Information Theory, Queuing Theory, Engineering, 

Computer Science and Statistical Mechanics: An Overview 

10:00 

Francis Lewe A review into Self-Driving Cars development with a focus on the methods for 

software testing 

10:15 

Thabang Selalame, 

Yakubu John, Rajnikant 

Patel and Iqbal Mujtaba 

FCC riser reactor modelling: Effect of vaporisation models 10:30 

Ramsha Ali, Dhaval 

Thakker, Raluca 

Lefticaru and Marian 

Gheorghe 

The Role of Indoor Air Quality Ontology Domain Model in the development of COPD 

self-management system 

10:45 

Ismail A Mageed and 

Kit Quichun Zhang 

The Entropic Impact in Power Systems-An Overview 11:00 

George Kumi Kyeremeh, 

Mohamed Abdul-Al, 

Raed Abd-Alhameed, 

Rami Qahwaji and 

Nabeel Abduljabbar 

Finger vein Recognition 11:15 

Aisha Mohammed and 

Ci Lei 

Analytic representations of finite quantum systems based on SU(2) coherent states in 

the extended complex plane 

11:30 
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Session 2 

Chairs: Yakubu John and Sohag Kabir 

Presentation Room: Norcroft Auditorium 
 

PRESENTER PRESENTATION TITLE TIME 

Ali Algaddafi, Philip 

Drake and Thomas Swift 

Developing a Novel Heating Coil with Integration into a Spectrophotometer 14:00 

Keamogetse Taziba, 

Mostafa Mohamed and 

Therese Sheehan 

Vertical Stress Distribution Evaluation of Geosynthetic Reinforced Railway Track Bed 

Soil Materials: Experimental Investigation 

14:15 

Martin Harwood Slowloris – A “Low and Slow” hacking attack tool 14:30 

Morteza Sheibani, Savas 

Konur and Irfan Awan 

A Novel Detection and Mitigation Method for DDoS Attacks using Multi-Controller 

Software-Defined Networking 

14:45 

Richard Matzko, 

Laurentiu Mierla and 

Savas Konur 

3D Multicellular Multiscale Simulations as Explored Through Multiple Methodologies 

For Synthetic Biology 

15:00 

Mohammad Rezaul 

Karim 

Safety and Security Co-Analyses for IoT EcoSystem 15:15 

Xinxin Xu Numerical Study on Structural Behaviour of Slim-Floor Composite Beams 15:30 

 

Poster Competition 

Chair: Therese Sheehan 

Room: Norcroft Auditorium 
 

PRESENTER POSTER TITLE 

Ismail A Mageed and 

Kit Quichun Zhang 

Revolutionary Impact of Information Theory and Information Geometry on 

Traffic Flows with Heavy Tailed Distributions 

George Kumi Kyeremeh, Mohamed Abdul- 

Al, Raed Abd-Alhameed, Rami Qahwaji and 

Nabeel Abduljabbar 

Finger Biometric System 

Ruth E. Emberru, Raj Patel, 

Iqbal. M. Mujtaba, John M. Yakubu 

Simulation study of Direct Petroleum Crude Cracking in Conventional Fluid 

Catalytic Cracking Unit 

Hussein Aldaffar and Cuong Dao Life Cycle Assessment of Multi-Megawatt Floating Offshore Wind Turbines 

Mohsin Iqbal, Cuong Dao and Hussein 

Aldaffar 

Offshore wind farm operation modelling and factors affecting the levelised 

cost of wind energy 

Daniele Scrimieri, Omer Adalat, Mohammed 

Ali Cherif and Muhammad Talal 

Automatic Synthesis of Manufacturing Process Controllers 
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Keynote Speakers 
 

Transitioning toward low carbon cements 

Professor Susan A. Bernal 

School of Civil Engineering, University of Leeds, UK 

 

ABSTRACT 

In the UK, the development, maintenance, repair and 

replacement of infrastructure account for at least 50% of the 

national CO2e emissions. A value that is projected to 

increase in the upcoming decades, as a consequence of the 

threats posed by climate change to our existing and aged 

infrastructure. There is also a clear need to provide shelter 

and better infrastructure to tackle social inequalities as well as 

adapting to the challenges presented by the global pandemic. 

We often hear the phrase ‘built back better’ in a figurative 

context, but we have the responsibility of making it a reality. 

The construction sector is currently taking serious actions to 

become more resilient and sustainable in the years to come, 

particularly regarding the materials selected for infrastructure 

development. New policies in resource efficiency, circular 

economy and carbon management in infrastructure, open a 

unique opportunity for innovation in construction materials. 

There is a particular interest in low carbon cements for 

production of concrete. In this presentation, a brief overview of 

some of the decarbonisation strategies being proposed 

to improve sustainability of cement and concrete will be 

discussed in the context of existing roadmaps and guidelines 

developed in recent years, in an effort to achieve net-zero by 

2050. 

Enhancing the understanding of network 

losses in the UK 

Aisha Ahmad 

Smart Grid Engineer, Northern Powergrid 

 

ABSTRACT 

Within the UK losses in distribution network is particularly 

important. This presentation will provide an overview of 

electrical losses, which, in the electricity network operator 

world, are commonly known as ‘losses’. It will address the 

meaning of ‘losses’, and answer some of the following 

questions: 

How much electricity is lost in the UK distribution networks and 

in Northern Powergrid networks in a year? 

Who pays for losses? 

Why are losses are important to network operators like 

Northern Powergrid? 

What will happen in the future energy scenario with high 

penetration of low carbon technologies? Will the losses 

increase? 

 

In the second half of the talk I will share my personal 

experience, vantage points and opinions on being a PGR 

student and being in the energy industry for 10 years. 

 

Susan Bernal Lopez is Professor of Structural Materials 

in the School of Civil Engineering at the University 

of Leeds. She is the Materials and Structures Group 

Director at this University, serves as co-Director of the 

EPSRC Transforming Foundation Industries Network Plus 

and as Deputy Chair of the largest international RILEM 

Technical Committee - RILEM TC 281-CCC on carbonation 

of concretes with supplementary cementitious materials. 

With >15+ years of experience, Prof. Bernal Lopez and 

her team’s research centres on development of solutions 

for decarbonise future infrastructure including waste 

valorisation for developing new low carbon cementitious 

materials; understanding interaction between concrete 

materials and the environment; development of 

infrastructure for wellbeing, among others. 

Aisha Ahmad is a Smart Grid Engineer, Northern 

Powergrid. She graduated from the University of Warwick 

B.Eng (Hons) Electrical Engineering in 2001. Spent a 

couple more years at Warwick to pursue PhD in Electrical 

Power Systems but did not complete the study. She 

later joined Northern Powergrid in 2011 as a graduate 

trainee engineer. Worked as an operational engineer from 

2013-2015 in network reinforcement after completed 

traineeship. Joined the system improvement design team 

from 2015 – 2018 as a design engineer, focusing on the 

11kV network design. From 2018 until now, working as a 

smart grid development engineer, looking at introducing 

new technologies, updating company policies and 

regulatory aspects 
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Papers presented at the AIERC 2022 

 

 
Information Geometry? Exercises de Styles 
 
Ismail A Mageed  
 
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford, 
Bradford, West Yorkshire, BD7 1DP,UK iammoham@bradford.ac.uk  
 
ORCID 0000-0002-3691-0773 
 
Kit Qichun Zhang  
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford, 
Bradford, West Yorkshire, BD7 1DP, UK Q.Zhang17@bradford.ac.uk  
ORCID 0000-0003-2479-8195  
 
Abstract 
 
Indeed, information geometry, IG is an ever-growing area with a great scope of applications ranging 
from Probability & Statistics, Machine Learning (ML), Artificial Intelligence (AI), Signal Processing, 
Mathematical Programming, etc... There is always a great race to distil information from data to 
models. Since its inception, IG as a concept has been known under a variety of guises and been 
used in numerous contexts, establishing an almost rock-star status in both sciences and popular 
culture. The three most prominent “styles” which IG has been (re)told in and which have determined 
its popularity are Deep Learning, Statistical learning and Machine Learning. Following the footsteps 
of the relentless hunt for the core of the concept that kindled this underlying development, 
connections with emergence of time combined with irreversibility, the elegant nature of probability 
and the generated information which add to its illusiveness as much as simulating its cross-
contextual adoption and proliferation. In this review, we search and retrace through the five main 
perspectives from which IG has been regarded, emphasizing the motivations behind each 
application, their ramifications as well as the bridges that have been constructed to justify them. 
Consequently, this analysis of the foundations provides a beautiful panorama of several 
characteristic traits of the concept that underline its significance and exceptionality as an engine of 
conceptual progress  
 
Keywords-Survey, information geometry, Geometric Deep Learning, Statistical Learning, Machine 
Learning. 
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An Introductory Survey of Entropy Applications to Information Theory, Queueing Theory, 
Engineering, Computer Science and Statistical Mechanics  
 
Ismail A Mageed  
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford, 
Bradford, West Yorkshire, BD7 1DP,UK iammoham@bradford.ac.uk  
 
ORCID 0000-0002-3691-0773  
 
 
Kit Qichun Zhang  
 
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford, 
Bradford, West Yorkshire, BD7 1DP, UK Q.Zhang17@bradford.ac.uk  
ORCID 0000-0003-2479-8195  
 
Abstract 
 
The credit of uncovering Entropy as a concept refers to Clausius, around 160 years ago. Since that 
time, there has been an ongoing tireless improvement and interpretation by many researchers in 
many scientific disciplines. The current paper reviews entropy applications to information theory, 
queueuing theory, engineering, computer science and statistical mechanics. The creation of unified 
vision of the applicability of classical entropies as well as the provision of a compact detailed 
explanation which combines conceptual extraction of the most up-to-date literature and technical 
pertinence are the main goals of this survey. We conclude this review with a representative list of 
references.  
 
 
Keywords-Survey, entropy, information theory, queueing theory, engineering, computer science, 
statistical Mechanics 
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The Odyssey of Entropy: Power Systems  
 
Ismail A Mageed  
 
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford, 
Bradford, West Yorkshire, BD7 1DP,UK iammoham@bradford.ac.uk ORCID 0000-0002-3691-
0773  
 
Kit Qichun Zhang  
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford, 
Bradford, West Yorkshire, BD7 1DP, UK Q.Zhang17@bradford.ac.uk  
ORCID 0000-0003-2479-8195  
 
 
Abstract 
 
Entropy, a measure of disorder and uncertainty has been introduced by Shannon. Since then, 
several routes of applying entropy to most scientific disciplines were undertaken by many 
researchers. In this paper, an overview of the applications of entropy principles in power systems is 
undertaken. Moreover, some suggestions are given for future research on applying entropy 
principles to power systems.  
 
 
Keywords-Entropy, applications, power system 
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The Role of Indoor Air Quality Ontology Domain Model in the Development of COPD Self-
Management System  
 
Ramsha Ali  
Dept. of Computer Science 
Faculty of Engineering & Informatics University of Bradford, Bradford, UK rali51@bradford.ac.uk  
 
Prof. Marian Gheorghe  
Dept. of Computer Science  
Faculty of Engineering & Informatics University of Bradford, Bradford, UK 
m.gheorghe@bradford.ac.uk  
 
Dr. Dhaval Thakker  
Dept. of Computer Science  
Faculty of Engineering & Informatics University of Bradford, Bradford, UK 
d.thakker@bradford.ac.uk  
 
Dr. Raluca Lefticaru  
Dept. of Computer Science  
Faculty of Engineering & Informatics University of Bradford, Bradford, UK 
r.lefticaru@bradford.ac.uk  
 
Abstract 
 
Indoor Air Quality (IAQ) is the primary concern of every individual and specifically since the Covid’19 
outbreaks. IoT devices or sensors are used for detecting and monitoring indoor air pollutants. Indoor 
air pollution has a direct effect on human health in terms of respiratory conditions, cardiovascular 
problems, and endocrine conditions. There is a recognized need for providing a self-management 
system to the patients getting affected by respiratory conditions and indoor air pollutants. There has 
been substantial research undertaken on the role of Indoor air quality monitoring systems. Previous 
research has indicated a potential association between indoor air quality and a human respiratory 
health condition such as Chronic Obstructive Pulmonary Disease (COPD). COPD is estimated to 
be the world’s main cause of death. However, the effect of indoor air quality on COPD patients has 
yet to be understood. The principal finding of this research is the role of an indoor air quality ontology 
domain model based on the ontology engineering methodology that is Human-Centered Ontology 
Engineering Methodology (HCOME) in the development of a COPD self-management system.  
 
 
Keywords 
indoor air quality, IoT, respiratory problems, chronic obstructive pulmonary disease, HCOME, 
ontology domain modelling, self-management systems 
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A Review into Self-Driving Cars Development with a Focus on the Methods for Software 
Testing 
 
 
Francis Lewe 
 
Department of Computer Science, University of Bradford, Bradford, BD7 1DP, UK 
f.k.lewe@bradford.ac.uk 
 
 
Abstract 
 
The development of self-driving vehicles has seen a lot of improvement over the years and this has 
party been achieved with the advances in software testing. Testing of autonomous vehicles is the 
only way to ensure that they meet safety and practical requirements. Faults in software can lead an 
automobile to behave in unexpected ways, therefore pre-emptive testing can identify defects in 
software before the vehicle is put on the road. This article looks into the previous researches carried 
out to improve testing of self-driving vehicles, reviews them, analyses the gaps and future 
improvements. This research is concluded with a table comparing a few search-based software 
testing articles to show the reader some of the work that has been carried out. 
 
 
Keywords-Self-driving vehicles; autonomous vehicles; self-driving cars; search-based software 
testing. 
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Developing a Novel Magnetic Heating Coil with Integration into a Fluorescence 
Spectrophotometer  
 
Ali Algaddafi*1, Philip Drake1, Thomas Swift1, and Raed Abd-Alhameed2  
1Faculty of Life Sciences, Department of Chemistry and Biosciences  
 
2Faculty of Engineering and Informatics, Department of Biomedical and Electronics Engineering 
University of Bradford, Richmond Rd, Bradford, BD7 1DP, UK aaalgadd@bradford.ac.uk or 
ORCID: 0000-0002-1104-2279  
 
Abstract 
 
We have designed a Magnetic Heating Coil (MHC) that heats magnetic nanoparticles via induction. 
The coil was designed via computational modelling and experimental testing to produce a device 
small enough to safely insert into a fluorescence spectrophotometer. The specific absorption rate of 
particles within this coil was measured and shown to sufficiently heat up solutions via induction at 
various concentrations. A fluorescent dye was then studied to see how the emission properties 
change with both temperatures (raising the temperature of an adjacent water-cooling system) and 
via the use of magnetic induction. In this paper, we summarise the principles of MHC therapy. The 
two coils were used experimentally with two cooling systems (Haake K20 and IKA ICC control 
pumps). The Haake K20 (equipped with a Haake DC 30 temperature controller) was shown to be a 
more effective cooling system than the IKA ICC control pump.  
 
 
Keywords-Fluorescence, Magnetic, Induction, Nanoparticles. 
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FCC riser reactor modelling: Effect of vaporisation models  
 
Thabang Selalame  
Department of Chemical Engineering, Faculty of Engineering and Informatics University of 
Bradford, Bradford, UK tselalam@bradford.ac.uk  
 
Yakubu M. John  
Department of Chemical Engineering, Faculty of Engineering and Informatics University of 
Bradford, Bradford, UK 
 
Raj Patel  
Department of Chemical Engineering, Faculty of Engineering and Informatics University of 
Bradford Bradford, UK  
 
Iqbal M. Mujtaba  
Department of Chemical Engineering, Faculty of Engineering and Informatics University of 
Bradford, Bradford, UK  
 
Abstract 
 
The aim of this present work is to present a steady-state one dimensional (1D) model for the fluidized 
catalytic cracking riser considering the vaporisation of the gas oil feed and the cracking reactions 
occurring thereafter. Evaporation of droplets is studied using three models: classical homogeneous 
vaporisation model, heterogeneous vaporisation model of Buchanan [1] to account for Leidenfrost 
effects around the vaporizing droplet, and the heterogeneous model of Nayak et al. [2] that considers 
direct collisions between vaporizing droplets and catalyst particles. Motion of the droplets was 
modelled using the Lagrangian framework model for particles, with temporally varying mass, moving 
through a fluid with non-zero slip. The motion of the droplets was coupled with the Eulerian-Eulerian 
gas-solid flow field describing the pneumatic conveying of the catalyst in the riser. Cracking reaction 
kinetics are modelled using a four-lump model. It was demonstrated that the effect of the 
vaporisation model is largely insignificant at the bottom of the riser as the cracking reactions are 
usually always the limiting step. This result gives validity to the assumption of instantaneous 
vaporisation which is commonly used in modelling the riser in the literature. The model of Buchanan 
[1] was shown to predict intermediate droplet penetration lengths in the riser. The results from the 
simulation were shown to be in close agreement with the industrial data for the region of interest.  
 
 
Keywords—FCC riser, Modeling, Simulation, Vaporisation 
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Analytic representations of finite quantum systems based on SU(2) coherent states in the 
extended complex plane 
 
Aisha Faraj Abukhzam Mohammed 
Department of Computer Science, University of Bradford, UK, afamoham@bradford.ac.uk 
 
Ci Lei 
Department of Computer Science, University of Bradford, UK, c.lei1@bradford.ac.uk 
 
Abstract 
 
Quantum systems of finite-dimensional Hilbert spaces are considered. Analytic representation 
functions of the states in this space, based on SU(2) coherent states in the extended complex plane 
(stereo-graphically equivalent to a sphere), are created. Zeroes paths for these analytic 
representation functions, which represent the system’s evolution over time, are studied in 
detail. 
 
 
Keywords- Analytic representations, Finite dimensional Hilbert space, zeros of analytic functions, 
extended complex plane, coherent states. 
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13 

 

 
Slowloris – A “Low and Slow” hacking attack tool  
 
Martin Harwood MSc  
 
Department of Computer Science University of Bradford, Bradford, UK mrharwoo@bradford.ac.uk  
‘  
Abstract 
 
Denial of Service (DoS) attacks are a threat to the Availability leg of the CIA triad (Confidentiality, 
Integrity and Availability). The majority of DoS attacks are based on volumetric attacks, also known 
as flooding – these utilise high volumes of traffic to overwhelm available bandwidth. A second type 
of DoS attack is based on protocol attacks, these are similar to volumetric attacks but are fashioned 
to exhaust local resources such as tcp ports. A third and less commonly known type of DoS attack 
is a “low and slow” attack, such attacks exploit vulnerabilities in networking or application protocols 
to cause a denial of service using low bandwidth.  
This document focusses  on a particular low and slow attack tool called the “Slowloris”, it is both an 
interesting and dangerous attack. It is interesting because it operates unlike most other Denial of 
Service attack tools. It is dangerous because it is hard to detect.  
As part of the research a testbed website was setup and Slowloris attacks launched against it. The 
research found that machine learning is able to detect Slowloris attacks. While the detection metrics 
were broadly in line with other research, it was discovered that the Slowloris has numerous variants 
in circulation with the ability to detect attacks varying between Slowloris variants.  
 
 
 
Keywords: Slowloris, Denial of Service, low and slow attack 
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Numerical Study on Structural Behaviour of Slim-Floor Composite Beams  
 
Xinxin Xu  
 
Supervisor: Xianghe Dai, Dennis Lam  
 
Faculty of Engineering and Informatics, University of Bradford  
 
Abstract  
 
This paper presents the numerical modelling and parametric study in the Composite Slim-Floor 
Beams. The CoSFB (Composite Slim-Floor beams) is a new type of composite structure in which 
the key feature is that an asymmetric steel-section with holes in the web is embedded in the infill 
concrete slab, and the infill concrete (with rebars or not) can pass through the holes in the web. The 
shear transfer mechanism of CoSFB is dependent on the concrete dowels in the web of steel 
section, and the internal forces have a complex superposition and redistribution in this composite 
system. Therefore, the better understand of mechanism between the concrete slab and steel beam 
is important to develop the investigation of the CoSFB. Related simulations have been conducted, 
which are the Push-out test of shear connections, shear behavior and flexural behavior of composite 
slim floor beams, and parametric study has conducted from the simulation results. 
 
 
Keywords: Composite Slim-Floor beams, Simulation,  
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Finger vein Recognition  
 
George Kumi Kyeremeh, M. Abdul-Al,., Nabeel Abduljabbar, R. Qahwaji and R.A. Abd-
Alhameed  
 
Faculty of Engineering and Informatics, University of Bradford, Bradford, BD7 1DP, UK,  
g.k.kyeremeh@bradford.ac.uk; M.Abdul.Al@bradford.ac.uk; n.a.abduljabbar3@bradford.ac.uk; 
R.A.A.Abd@bradford.ac.uk; R.S.R.Qahwaji@bradford.ac.uk  
 
 
Abstract 
 
Biometric systems are quickly replacing traditional password authentication solutions. Security and 
recognition accuracy are the two most important factors to consider when designing a biometric 
system. Biometric identification is the study of an individual's physiological and behavioral features 
to solve security and identification challenges. Fingerprint biometrics have been used for a long 
time, but finger-vein image identification has lately gained traction as a potential biometric technique. 
Fingerprints have long been a widely accepted biometric for identification, but their flaws and 
vulnerability to spoofing prompted the development of finger vein biometrics, which were thought to 
be safer and more dependable. Finger vein recognition (FVR) is a technology in biometric that 
analyses the patterns of a person's finger veins to authenticate their identity. This article evaluates 
all aspects of fingerprint and finger vein recognition (FVR), including image acquisition, pre-
processing, feature extraction, and matching. An overview of fingerprint and finger vein biometric 
systems has been presented, along with some benefits and drawbacks. For the development of an 
auto fingerprint and finger vein identification system, it is critical to extract fingerprint minutiae. Deep 
learning and algorithms can both be utilized to determine the best ways for feature extraction for 
fingerprints and finger veins, which will improve the fusion to create a multimodal system.  
 
 
Keywords—Finger vein, Biometrics, Minutiae, Recognition, Image, Extraction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:R.S.R.Qahwaji@bradford.ac.uk


16 

 

 
 
 
A Novel Detection and Mitigation Method for DDoS Attacks using Multi-Controller Software- 
Defined Networking 
 
 
Morteza Sheibani 
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford 
Bradford, UK 
m.sheibani@bradford.ac.uk 
 
Savas Konur 
Department of Computer Science, Faculty of Engineering and Informatics 
University of Bradford, UK, s.konur@bradford.ac.uk 
 
Irfan Awan 
Department of Computer Science, Faculty of Engineering and Informatics, University of Bradford 
Bradford, UK, i.u.awan@bradford.ac.uk 
 
 
Abstract 
 
Distributed Denial-of-Service (DDoS) attacks is considered to be an important cause of security 
issues in 5G mobile networks. In order to control the network in a centralized way and to detect and 
mitigate the network attacks, Software defined networking (SDN) has been proposed. SDNbased 
5G networks equipped with a single (centralized) controller result in some issues regarding 
scalability and reliability. The use of dispersed controllers seems to be a promising solution to 
overcome these limitations. Nevertheless, there exist some problems like how to coordinate the 
processing load among these controllers and how to advance the security aspects of the SDN-
based 5G networks using multiple controllers. In this paper, a novel method is proposed to 
dynamically coordinate the processing load among the dispersed controllers in SDN-based 5G 
networks. We propose a system that is built based on two levels of controllers: dispersed controllers 
and a master controller. Managing and grouping of the dispersed controllers as well as decision 
making for groups’ reconstruction (when a controller is overloaded) is the responsibility of the master 
controller. We further employ the proposed dispersed algorithm in SDN based 5G networks to 
defend the network against the DDoS attacks. Based on our simulation results, it can be concluded 
that the proposed method works well in adjusting the processing load among controllers and 
detection and mitigation of DDoS attacks in SDN-based 5G networks.  
 
 
Keywords: 5G mobile networks, DDoS attacks, Software Defined Networking, Multiple 
Controllers. 
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3D Multicellular Multiscale Simulations As Explored Through Multiple Methodologies For 
Synthetic Biology  
 
Richard Matzko  
Department of Computer Science University of Bradford, Bradford, UK r.matzko@bradford.ac.uk  
 
Laurentiu Mierla  
Department of Computer Science University of Bradford, Bradford, UK l.m.mierla@bradford.ac.uk  
 
Savas Konur  
Department of Computer Science University of Bradford, Bradford, UK s.konur@bradford.ac.uk  
 
 
Abstract 
 
Cellular diversity gives rise to specialized function at the phenotypic scale through an assortment of 
modulated phenomena and metabolic/regulatory profiles, all capable of being manipulated through 
Synthetic Biology at the genetic level. This work explores this diversity conceptually and begins to 
apply spatiotemporal simulations for Synthetic Biological CAD prototyping in the multicellular 
context, including key sub-models such as growth, division, physical interactions and the 
commencement of metabolic stochastic integration, all in three spatial dimensions and through the 
implementation of the SBML model exchange standard. As a consequence of the computational 
demands of such simulations, the following work demonstrated the limitations of using conventional 
hardware in order to highlight the need for scalable solutions supported by powerful computing 
capabilities in the domain of multicellular simulation. This work was developed in support of the 
Infobiotics Workbench Synthetic Biology Suite with extensibility in mind.  
 
 
Keywords: Synthetic, Biology, Multicellular, Stochastic, Simulation, CAD 
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Safety and Security Co-Analyses for IoT EcoSystem 
 
Mohammad Rezaul Karim 
Department of Computer Science, University of Bradford, UK, mrkarim2@bradford.ac.uk 
 
Abstract 
 
This study outlines an IoT framework, including its information and knowledge structure, 
fundamental aspects, and safety and security. IoTSan, IotMon, Blockchain, and FTA are addressed 
to find a unified safety and security solution. 
Furthermore, safety and security co-analysis shows that FTA and Blockchain would be better 
solutions for IoT systems in a collaborative effort. Therefore, a formal approach for dynamic 
FTA is explored for IoT safety, where Blockchain is evaluated for the security of the IoT system. 
 
 
Keywords —IoT; Security; Safety; FTA; CPS; 
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Effect of Geosynthetics on Vertical Stress Distribution and Load Spread Angle on Track 
Bed Soil Materials: Experimental Study  
 
Keamogetse Taziba 
Civil Engineering Dept. Faculty of Engineering and Informatics, University of Bradford, United 
Kingdom, ktaziba@bradford.ac.uk 
 
Mostafa Mohamed 
Civil Engineering Dept., Faculty of Engineering and Informatics, 
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Abstract 
 
This experimental study evaluates the effect of geosynthetics on vertical stress distribution and load 
spread angle on track bed materials, using a small-scale testing tank. 
The bearing capacity of reinforced individual and coupled track bed materials is compared. It was 
found that the inclusion of geosynthetics improves the bearing capacity of track bed materials and 
the load spread angle. The inclusion of geosynthetic also increased the load spread angle, 
spreading over a larger surface area. 
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Abstract 
 
We have designed a magnetic heating coil (MHC) that heats magnetic nanoparticles via induction. 
The coil was designed via computational modelling and experimental testing to produce a device 
small enough to safely insert into a fluorescence spectrophotometer. The specific absorption rate 
(SAR) of particles within this coil was measured and shown to sufficiently heat up solutions via 
induction at various concentrations. A fluorescent dye were then studied to see how the emission 
properties change with both temperatures (raising the temperature of an adjacent water-cooling 
system) and via the use of magnetic induction.  
 
In this paper, we summarise the principles of MHC therapy. The two coils were used experimentally 
with two cooling systems (Haake K20 and IKA ICC control pumps). The Haake K20 (equipped with 
a Haake DC 30 temperature controller) was showed to be a more effective cooling system than the 
IKA ICC control pump.  
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Abstract 
 
Entropy, a measure of turbulence and uncertainty, was introduced by Shannon. Since then, many 
researchers have explored different ways to apply entropy to most scientific disciplines. This paper 
outlines the application of the principle of entropy in power systems. In addition, some suggestions 
have been made for future research on the application of the principle of entropy to power systems, 
with some suggestions to further advancements.  
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Abstract 
 
The credit of uncovering Entropy as a concept refers to Clausius, around 160 years ago. Since that 
time, there has been an ongoing tireless improvement and interpretation by many researchers in 
many scientific disciplines. The current paper reviews entropy applications to information theory, 
queuing theory, engineering, computer science and statistical mechanics. The creation of unified 
vision of the applicability of classical entropies as well as the provision of a compact detailed 
explanation which combines conceptual extraction of the most up-to-date literature and technical 
pertinence are the main goals of this survey. Additionally, a critical discussion of maximum entropy 
production principle was provided. We conclude this review with a representative list of references. 
Possible future research advancements are given.  
 
 
Keywords: Overview, entropy, information theory, queueing theory, engineering, computer 
science, statistical  
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