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Arezoo Shirazi 
Arezoo.Shirazi@uts.edu.au 
 

DAB 
(including 
IPPG) 

Reducing energy 
consumption in office 
buildings through 2-way 
feedback of occupancy 
comfort and building 
performance using 
portable sensor 
technologies 

The objective of this research topic is to improve the building energy 
consumption and environmental comfort levels of office staff at the University 
of Technology Sydney using portable micro-climate sensors and a feedback 
mobile application. This project will implement the use of small, inexpensive 
and portable multi-factor sensors that can be placed by the occupants 
themselves. Portability means that the same physical infrastructure can be 
deployed in multiple locations over time. The project will also pilot a 
rudimentary push-pull mobile phone app that is able to both collect user 
evaluations of comfort through basic questionnaires, and deliver back to them 
broad performance metrics (on local environmental factors, comparative 
metrics more broadly, and energy consumption). Through this combination of 
a normalized comparison of comfort with actual building performance specific 
to the individual, this project aims to investigate the feasibility of an effective 
system of eco-feedback to occupants. 

Jun Li 
Jun.Li-2@uts.edu.au 
 

FEIT Structural dynamic 
performance under 
dynamic loads 

Other than the service loads, modern structures are under potential threats 
from dynamic loads that include blast and impact. To understand structural 
response and damage under extreme loads, structural testing and modelling 
are to be performed in this project.  

Karu Esselle 
Karu.Esselle@uts.edu.au 
 

FEIT Novel antennas for 
future satellite 
communication systems 
– high-speed wireless 
connectivity to anyone 
anywhere 

Future satellite communication systems will be a revolution, providing high-
speed internet to anyone anywhere. In this project, you will be working with a 
team of research experts who are making breakthroughs in an Australian 
Research Council Discovery project and will be developing novel antenna 
systems and other components required for advanced mobile satellite-
communication terminals, also known as Communications-on-the-Move 
(COTM) terminals. These thin terminals will operate with low power and are 
expected to be fitted to the roofs of trains, coaches, yachts, ships, SUVs etc, 
to connect them t Internet with high data rates no matter where they are, for 
example in regional areas with poor wireless broadband speeds and in the 
oceans. The work involves theoretical and/or numerical analyses, computer-
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aided design using industry-standard software systems, prototype 
development and testing in state-of-the-art facilities. Opportunities exist to 
collaborate with leading satellite operators in the world and leading companies 
in Australia. $10,000 per annum top-up (supplementary) scholarship payment 
over the standard scholarship can be provided to a high-qualified candidate 
with a First-Class Honours degree.  

Karu Esselle 
Karu.Esselle@uts.edu.au 
 

FEIT Car radar antenna 
systems for intelligent 
cars of the future 

Self-driven or not, vehicles of the future will have a lot more sensors than at 
present, and some of those are radio-frequency radars for object detection 
and ranging. In this project you will extend a revolutionary antenna beam 
steering concept to design and develop novel antenna systems that can scan 
objects in a given area with high performance and low power. The work 
involves theoretical and/or numerical analyses, computer-aided design using 
industry-standard software systems, prototype development and testing in 
state-of-the-art facilities. As a part of the project, opportunities exist to 
collaborate with University of Stuttgart in Germany in radio-frequency power 
combining. $10,000 per annum top-up (supplementary) scholarship payment 
over the standard scholarship can be provided to a high-qualified candidate 
with a First-Class Honours degree.  

Mehran Abolhasan 
Mehran.Abolhasan@uts.edu.au 
 

FEIT Enabling mission critical 
communications over 
wireless networks 

Wireless networks have transformed the way we communicate, socialise and 
conduct our daily work. Wireless Network enabled the birth of a diverse range 
of applications over the past 10 years. Such applications range from gaming, 
social networking all the way to various types of business applications. 
However, many of such applications have been designed with one key 
limitation in mind. That is, Wireless network tend to be unreliable. It is not 
uncommon to see network dropouts or link failures as you travel and use 
various networking application. This limitation is generally tolerated and 
enables above application to continue to operate without significant impact on 
their operation once a link is restored. However, with the emergence of 5G 
Wireless networks, which promises to provide high level of capacity and 
reliability, the question is being asked now: Can wireless network be made 
reliable and agile enough to run Mission Critical applications? Mission Critical 
applications must operate over networks which have high levels of reliability 
otherwise it could result in catastrophic outcomes such as loss of life. There 
are a diverse range of applications, which would benefit from a Wireless 
network which can achieve a high level of reliability and low-latency. These 
applications range from Vehicular Network communications and Coordination, 
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Telehealth/Remote Surgery, management of Industrial IoT sensor and 
actuations and more. This project will conduct detailed investigation in the 
various layers of the current Wireless communications stack and propose new 
models, algorithms and protocols which aim to enhance the reliability of 
wireless networks and reduce communications latency. Experience Needed: 
Strong mathematical background, Knowledge of Optimisation techniques, 
AI/ML, Strong knowledge of Wireless networking, Solid scripting and 
programming in languages such as C ++ and Python. 

Mehran Abolhasan 
Mehran.Abolhasan@uts.edu.au 
 

FEIT Software defined 
network architecture 
and protocol design for 
next generation wireless 
networks 

Over the past 10 years there has been a rapid growth and development in 
Wireless networking. Wireless networks have rapidly evolved over three 
generations reaching the current 5G wireless networking standard. 5G is seen 
as a major leap forward in innovation in wireless networking as it introduces 
higher levels of programmability and adaptability to achieve significantly better 
performance than 4G wireless networks. A key enabling technology in 5G is 
Software Defined Networking (SDN). By untangling the control and data plane 
from switching and routing devices, SDN enables for a more rapid innovation 
in the world of networking. This rapid innovation is set to accelerate the 
development of new generation of protocols and architectures for 5G Wireless 
and Beyond. However, SDN not only enables Wireless Networks to evolve 
quickly, but it provides the building blocks to allow them to operate much more 
efficiently and intelligently through the integration of AI/Machine Learning (ML) 
strategies. This project will investigate into how different AI/ML strategies can 
be used to increase the scalability, operational efficiency and security of 
Wireless networks. The project will seek to develop new intelligent protocols 
and algorithms for 5G and beyond wireless networks (including 6G).  
Experience Needed: Strong mathematical background, Knowledge of AI/ML, 
Strong knowledge of Wireless networking, Solid scripting and programming in 
languages such as C ++ and Python. 

Sebastian Oberst 
Sebastian.Oberst@uts.edu.au 
 

FEIT Multi-scale, aperiodic 
vibro-acoustic 
metamaterials inspired 
by natural builder 

Termites are among the most amazing builders of the animal kingdom. Their 
mounds are known to serve multiple functions of which a near perfect 
climatisation or ventilation are the most famous. However, termite structures 
are very complex and locally differently structured, and could possibly be 
important for the transmission of sound and the controlled propagation of 
waves, the termites preferred way of communication. In acoustics, artificial 
metamaterials for manipulation of sound beams or focussing have been 
studied extensively the recent years. Artificial acoustic metamaterials are 
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sometimes defined as materials which do have properties not usually found in 
nature and being sub-wavelength in scale. Yet, biogenic insect-built structures 
also show pattern and properties we do not know of, and which have been 
largely unexplored. This project will explore termite-built structures to develop 
novel concepts of multi-scale vibro-acoustic metamaterials by detailed 
investigation of the function of aperiodic and multiply scaled structures using 
state-of-the art instrumentation such as microscope-based laser vibrometry, 
ultra-high resolution micro CT imaging combined with computational 
acoustics. The suitable candidate should hold a university degree in 
Engineering, Physics or should have a comparable education; he/she should 
be motivated to work with insects, should be self-driven and motivated to push 
the boundaries of science by exploring unchartered territory.  

Sebastian Oberst 
Sebastian.Oberst@uts.edu.au 
 

FEIT Nonlinear time series 
analysis, symbolic 
analysis and recurrence 
network quantification 
applied to dynamic 
pricing processes 

Dynamic pricing is exploited by companies to maximise their revenue in 
incomplete markets, with information inefficiency in the transition of reaching 
the equilibrium price.  It can be observed almost on a daily basis, whether 
related to ticket pricing, online computer games or at the petrol station. While 
those processes can be analysed using stochastic methods, deterministic 
features will necessarily be neglected. In this project, non-linear dynamics 
theory is applied to human-made dynamic decision systems to extract low 
dimensional manifolds which can be characterised using methods from 
physics and engineering. The outcomes of this project are significant in that 
abusive, yet hidden market practices may unravelled and counteracted by e.g. 
consumer protection agencies or robotic agents. This project is in the area or 
Econophysics; a potential candidate should therefore have a degree in 
Physics, (Applied) Mathematics, Computer Science, or a related quantitative 
discipline (Operations Research or Business Mathematics). 

Sebastian Oberst 
Sebastian.Oberst@uts.edu.au 
  

FEIT Wave propagation and 
signal analysis on the 
micro-scale in natural 
structures 

Insects such as leaf hoppers or stink bugs communicate via biotremology 
(vibrational communication) using plants, their stems or leaves. Some insects, 
such as termites or bees, also build structures which they may modify for their 
purpose. The project aims at understanding how micro-vibrational waves 
travel and how insects might build communication networks. Microvibrations 
will need to be generated in the lab using highly sensitive laser vibrometry. 
These signals are then studied for their signal content and nonlinearity. How 
can signal integrity (for the receiving side) be improved, considering 
heterogeneous material properties and noise? Applying nonlinear time series 
analysis on the vibration signal will be tested and signals will be classified 
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applying machine learning techniques. From the time series of several 
measurement, the positions a receiver network as biotremological response 
system are defined; this system is then studied as a network for micro-
vibrational communication. The candidate should hold a university degree in 
Engineering, Physics or should have a comparable education; he/she should 
be motivated to work with insects, should be self-driven and highly motived 
with good knowledge in data analytics and the conduct of experiments. 

Shankar Sankaran 
Shankar.Sankaran@uts.edu.au 
 

DAB 
(including 
IPPG) 

Using artificial 
intelligence (machine 
learning) to improve 
governance of multiple 
projects 

I have a potential project in which a student has to work with me and 
Professor Ivor Tsang of the AI Centre in FEIT to develop artificial intelligence 
strategies to improve governance of projects in a prominent high-tech firm. 
The student will have an opportunity to travel overseas to work in the high 
tech firm for a period of six months to a year guided by me and Ivor and 
Professor Ralf Mueller at BI Norwegian School ion  Norway. Ralf Mueller is 
involved in the project. The student should  be familiar with programming 
using a language like Python. An applicant with a background in or knowledge 
of in project management in preferred but not essential as she/he will be able 
to learn it from our Master of Project Management Course. 

Thorsten Lammers 
Thorsten.Lammers@uts.edu.au 
 

FEIT Modular project portfolio 
management - creating 
a management 
methodology to develop 
and scope effective 
project portfolios 

Formalised Project Portfolio Management (PPM) models struggle to provide 
comprehensive solutions to project selection, resource allocation and dealing 
with dynamic project environments. This aim of this HDR project is to create a 
management methodology to develop and scope effective project portfolios. 
By drawing on manufacturing approaches to create modular product 
architectures, a concept to define modular project portfolios will be developed. 
Product modularization theories and approaches have proven to be highly 
successful and transferable to other contexts. However, they have not 
previously been associated with project portfolio analysis. The project aims to 
create a novel technique for effective management of project portfolios based 
on the identification of reusable and replaceable project modules with 
standardized interfaces. By adequately linking the two areas of project 
portfolio management (PPM) and modular product architectures, this study 
will explore how the interfaces between projects can be better defined with 
respect to the connection strength and variance between them and their 
underlying project tasks. The project will enable managers to tailor projects 
and projects portfolios considering the dynamics of project interfaces and 
availability of resources in a global and competitive business environment. 
In order to achieve its goals, this project will provide answers to the following 
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research questions: With which criteria can product modularization 
approaches be linked to project portfolio management? What are the key 
industry requirements of scoping and defining projects as part of strategic 
project portfolios? How can the concept of Modular Project Portfolio 
Management (MPPM) be developed to provide effective management 
guidelines? 

Wu Chengqing 
Chengqing.Wu@uts.edu.au 
 

FEIT Sustainable ultra-high 
performance 
geopolymer concrete to 
disaster-proof buildings 

In Australia, civil infrastructures often face extreme loads due to natural 
disasters, such as impact loads from hailstorms and thermal loads from 
bushfires. Hailstorms are a common natural disaster in Australia and have 
been responsible for more than a third of the nation's total natural hazard 
insurance losses between 1968 and 2005. During one particular hailstorm in 
1999, cricket-ball sized hailstones pelted the city of Sydney at speeds of up to 
60 m/s, causing damage to 20,000 building roofs and affecting around 
130,000 people. The result was $1.7 billion of damage, which stands as 
Australia’s most costly natural disaster to date. While historic bushfire events 
may have lacked the destructive power of certain tropical cyclones and 
hailstorms, they can on occasions, be significant. Of the more extreme events, 
some 2300 homes were lost in the 1983 Ash Wednesday fires in Victoria and 
South Australia; the 1967 bushfires saw 1300 lost in Hobart, Tasmania; and, 
in 2003, 506 homes perished in Canberra. Thus it is imperative to develop 
construction materials with both impact resistance and thermal resistance.This 
project brings therefore, brings together a team with expertise in structural 
dynamics, experimental and numerical testing and computational mechanics 
to develop the new generation of geopolymer concretes that consist different 
kinds of fibres, will lead to a more eco-friendly, cost-effective, innovative and 
sustainable material with ultra-high performance that can be used to withstand 
extreme loading from nature disasters. The successful investigation of such 
materials may lead to their application in both conventional and protective 
structural constructions in the near future. 
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