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Supervisor Faculty Project title Description 

Marian-Andrei Rizoiu 
Marian-
Andrei.Rizoiu@uts.edu.au 
 

FEIT Interrelation between 
dynamics of spread 
and dynamics of 
network structure 

The dynamics of online social networks are intimately linked to the social processes 
unfolding on top of them. We might join new social groups based on the relations we 
currently have and, conversely, the social causes that we support determine whom we will 
befriend next. While the connection between the structure of the network and the 
information spread and consumption processes has been known for a while - see for 
example the filter bubble theory and the resulting opinion polarization - the inverse 
question has been less addressed. The project's main goal is to understand how the 
spread processes on top of social networks and the dynamics of network structure 
influence each other, and to build statistical models that jointly account for both 
dimensions, and forecast their dynamics. The project will be divided into 3 work programs: 
WP1) builds complex contagion models for spread processes, that leverage known social 
science principles, the structure and dynamics of the social network at the level of the 
communities and the bridges between them; WP2) builds generative models for the 
emergence and disappearance of relationships, where the strength of relationship is 
quantified as the intensity of the spread events that occur on the given links; WP3) 
validates the models build in WP1 and WP2, using synthetic and real-world data. 
Successful outcomes will allow a better understanding of information pathways, and the 
emergence of opinion groups and opinion polarization.  

Marian-Andrei Rizoiu 
Marian-
Andrei.Rizoiu@uts.edu.au 
  

FEIT Labour transitions in 
the automation age 

Emerging technologies and globalisation are changing the structures of labour markets. 
Many workplace tasks are being automated, offshored, or augmented by these dynamics. 
This alters the skills demanded by occupations and the nature of work itself. Therefore, 
workers will need to reinvent themselves to meet future labour demands. However, 
transitioning from one job to another can be difficult or even unfeasible. It requires both 
leveraging current skills and acquiring others. But in order to transition workers 
successfully at scale, the similarity at the skill-level between the old job to a new job 
should be maximised. That is, people should build upon the skills they already have and 
develop specific skills that are in demand and required by their target occupation. This 
project will investigate how to construct (1) the skill sets and occupations most similar to a 
worker’s current skills set, (2) which skills and occupations are in demand (or are 
projected to be in demand in the future), and (3) which precise skill(s) a worker should 
develop in order to transition to an occupation in demand. Ideally, the skill suggestions 
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should account for the workers personal (psychological) profile to maximize work 
satisfaction and skill acquisition success. 

Peter Ralph 
Peter.Ralph@uts.edu.au  

Science Robotics powered 
assisted evolution of 
an elite algal strain 
using phenomics 
screening 

Using the UTS Algal Phenomics Facility to screen and select elite cells, we will use 
selective pressure to drive the evolution of an algal strain to enhance its yield of a high 
value photosynthetic pigment. To achieve this we will use natural variability, selective 
pressure, random mutagenesis as well as high throughput phenotyping to accelerate and 
direct the process of evolution to create high value microorganisms. The project will take 
full advantage of a wide range of cutting edge spectroscopy techniques automated by our 
robotics infrastructure, and big data processed with assisted machine learning. This 
project will develop a new way to bridge discovery research and industry application. The 
project will be the first of its kind to take advantage of the latest developments in 
laboratory automation and microorganism engineering. Aims of the project are 
1) Use assisted evolution, laboratory automation and big data to fast-track algal strain 
engineering 2) Produce in record time algal strains with enhanced yield ready for industry 
applications. Ideal candidate would have a background in: biotechnology, bioinformatics, 
and engineering. 

Peter Ralph 
Peter.Ralph@uts.edu.au  

Science Advanced green 
manufacturing – use of 
industry 4.0 
technology 

Advanced manufacturing is the next wave of industrialisation, and advanced green 
manufacturing will drive the bioeconomy of the future. Using the recently commissioned 
“algae test bed”, we will develop an industrial production facility to support future 
generations with the production of sustainable high-value products, such as the omega-3 
fatty acid EPA. Aims of the project are: 1) Develop a digital twin simulation of the living 
production microalgae and the production facility 2) Develop protocols for fully automated 
biomass production 3) Identify sensor-feedback control methods for the bioreactor that 
can enhance yield. Ideal candidate would have a background in: engineering 

Sarath Kodagoda 
Sarath.Kodagoda@uts.edu.au 
 

FEIT Smart embedded 
sensing, robotics and 
machine learning for 
infrastructure 
monitoring 

The iPipes Lab led by Professor Sarath Kodagoda in the UTS Robotics Institute is an 
advanced research facility in Australia dedicated to the development of next-generation 
intelligent sensing and robotics technologies for use in pipeline infrastructures. The iPipes 
Lab is currently in collaboration with over 40 national and international industry partners to 
solve real-world challenges in the water industry. One such challenge is estimating 
corrosion in concrete and metallic pipes, where real-time sensor monitoring can facilitate 
timely repairs and rehabilitation of corroding pipes. In this context, we are seeking a Ph.D. 
student to design and develop smart sensors by exploiting the advancements in radio 
frequency identification tags combined with smart materials for monitoring real-time 
environmental changes that occur within the pipeline assets through wireless sensing. 
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This project will leverage robots to read and collect sensor data inside the pipelines. Also, 
it requires the implementation of advanced signal processing algorithms through machine 
learning techniques to perceive real-time pipe conditions. This project offers the chance to 
make a contribution at the forefront of modern smart sensor technologies by combining 
testing trials in the laboratory and in real-world pipes. The studentship also offers scope to 
learn highly-transferable, in-demand skills and to present research work at national & 
international conferences. 

Sarath Kodagoda 
Sarath.Kodagoda@uts.edu.au 
 

FEIT Sonar based robotic 
stethoscope to 
diagnose critically ill 
sewer pipes  

The iPipes Lab led by Professor Sarath Kodagoda in the UTS Robotics Institute is an 
advanced research facility in Australia dedicated to the development of next-generation 
intelligent sensing and robotics technologies for use in pipeline infrastructures. The iPipes 
Lab is currently in collaboration with over 40 national and international industry partners to 
solve real-world challenges in the water industry. One such challenge is estimating 
corrosion in concrete and metallic pipes, where real-time sensor monitoring can facilitate 
timely repairs and rehabilitation of corroding pipes. In this context, we are seeking a Ph.D. 
student to design and develop a sonar-based robotic sensing technology to identify the 
defects inside the pipe walls. The current sonar-based technologies are only limited to 
profiling the pipe surface to build a 3D map of the pipe surfaces. However, by carefully 
choosing the sensing frequencies and improving the signal conditioning techniques, sonar 
signals can be customized to penetrate the pipe walls and reflected signals can be used to 
identify the internal defects similar to how doctors use stethoscope to listen to heart sound 
to diagnose underlying medical conditions.  This PhD work involves improving sonar-
based techniques for pipe penetrating, build machine learning techniques to identify and 
quantify defects from reflected signals, and developing robotic deployment methods for 
efficient data collection. The studentship also offers scope to learn highly-transferable, in-
demand skills and to present research work at national & international conferences. 

Sarath Kodagoda 
Sarath.Kodagoda@uts.edu.au 
 

FEIT Multi-sensor data 
fusion for monitoring 
defects in non-
traversable 
infrastructure 

The iPipes Lab led by Professor Sarath Kodagoda in the UTS Robotics Institute is an 
advanced research facility in Australia dedicated to the development of next-generation 
intelligent sensing and robotics technologies for use in pipeline infrastructures. The iPipes 
Lab is currently in collaboration with over 40 national and international industry partners to 
solve real-world challenges in the water industry. One such challenge is estimating 
corrosion in concrete and metallic pipes, where real-time sensor monitoring can facilitate 
timely repairs and rehabilitation of corroding pipes. In this context, we are seeking a Ph.D. 
student to design and develop robotic sensing technologies to localize and map the 
condition of non-traversable sewer and water pipes. This project requires the 
implementation advanced signal processing techniques and machine learning algorithms 
for multi-sensor data fusion to overcome the shortcomings of current sensing technologies 
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to generate accurate and comprehensive 3D models to be used for inspection and 
maintenance. This project will leverage virtual reality as an intuitive interface for the 
generated 3D models so the rate of corrosion in the non-traversable pipes can be visually 
tracked and projected over its lifetime. The studentship also offers scope to learn highly-
transferable, in-demand skills and to present research work at national & international 
conferences.  

Sarath Kodagoda 
Sarath.Kodagoda@uts.edu.au 
 

FEIT Biologically inspired 
robotic systems for 
highly challenging 
underground 
infrastructure 
monitoring  

The iPipes Lab led by Professor Sarath Kodagoda in the UTS Robotics Institute is an 
advanced research facility in Australia dedicated to the development of next-generation 
intelligent sensing and robotics technologies for use in pipeline infrastructures. The iPipes 
Lab is currently in collaboration with over 40 national and international industry partners 
including Sydney Water to solve real-world challenges in the water industry. One such 
challenge is estimating corrosion in concrete and metallic pipes, where real-time sensor 
monitoring can facilitate timely repairs and rehabilitation of corroded pipes. In this context, 
we are seeking a Ph.D. student to design and develop a sonar-based sensing and robotic 
deployment technology to identify the defects inside the pipe walls. This PhD work 
involves designing biologically inspired robotic systems which can stabilize and navigate in 
difficult terrains and survive in harsh environments.  The students who are keen on 
designing and building interesting robotic systems are encouraged to apply. The 
studentship also offers scope to learn highly-transferable, in-demand skills and to present 
research work at national & international conferences. 

 

mailto:Sarath.Kodagoda@uts.edu.au

