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CT Lin 
Chin-Teng.Lin@uts.edu.au 
 

FEIT Distributed human-
agent teaming for 
collaborative decision-
making 

Human Machine Autonomous Systems (HMAS) are increasingly gaining attention. This 
is because future human-centric intelligent systems, such as autonomous vehicles will 
be able to make better decisions and perform tasks more accurately by exploiting both 
humans and machines. Employing machine agents to assist human operations in time-
critical and mission-critical applications such as health, defence, transportation and 
industry is important and efficient [1]. Nevertheless, reliable operations and interventions 
by humans are required to improve overall system performance. The physical and 
cultural evolution of humans and the corresponding development of computing 
technologies have resulted in the respective ability of humans and machines to 
subjectively and objectively judge situations and make decisions in dynamic and 
uncertain environments. Because of the different characteristics of humans and 
machines, there is a need for a general approach to analyse and fuse information from 
these distinct agents to assist HMAS in making collaborative decisions under various 
uncertainties and levels of mutual trust between human and machine agents. 

CT Lin 
Chin-Teng.Lin@uts.edu.au 
 

FEIT Multi-agent 
reinforcement learning 
for autonomous cyber 
operations 

The increasing complexity and ubiquity of computer networks make defending them 
against adversarial attacks harder and more critical. A robust defence strategy must be 
found despite limited information about the adversaries, their increasing capabilities. 
This project aims to develop foundational algorithms and software technologies for 
solving Multi-Agent Reinforcement Learning in cyber-defence of a network with more 
than 1,000 hosts. Specifically, we will develop inter-related asymmetric neural networks 
that seamlessly combine model-based and model-free MARL. The networks will adopt 
state-of-the-art graph-based transformer. The two networks (Attacker, Defender) will be 
simultaneously trained with conflicting objectives, allowing the Defender to adapt to the 
Attacker’s increasing capabilities. 

David Eager 
David.Eager@uts.edu.au 
 

FEIT Canine gait and video 
analysis using AI for 
injury detection 

There is a need for the detection of pre-existing injuries within elite working canines 
before they are deployed. It is hypothesized that canines can sustain an injury away 
from the racetrack during training. These injuries go undetected before the canines is 
brought to the racetrack. At the racetrack, these injuries also go undetected by the OTV 
prior to racing. The canine races and pulls up with an injury that is not related to any 
incident. In many cases, this injury results in the canine being euthanized. 
An algorithm will be designed and trained using a data set of canines that are healthy 
and have known injuries. It will then be tested on a canine population. 
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Emmanuel Mastio 
Emmanuel.Mastio@uts.edu.au 
  
  

FEIT Learning from inertia to 
innovate 

Until recently, most scholars agreed that incumbents are rarely responsible for market 
disruption and breakthrough innovation. As organizations grow, organizational 
complexity increases as well as the need for organizing processes and their control. 
Structural inertia and resistance to change build up over time. Core capabilities and 
values of a firm become ‘institutionalized’. They become part of the organization’s taken-
for-granted reality”. So what does this imply for incumbents’ strategic renewal when the 
temporal pattern of key environmental changes is significantly altered? Inertia is 
considered beneficial when contributing to efficiency, stabilization and variation and is 
detrimental when resisting change. For incumbents, understanding their inertial context 
may become increasingly vital in deciding if, where, when and how to engage in 
strategic renewal. However, due to the interrelated and unostentatious nature of inertia, 
it is difficult for researchers and practitioners to cognize inertia’s specific and various 
forms in particular settings. To address this issue, the project will answer the following 
research question: “How does a firm learn from organizational inertia to innovate?” The 
objective of this research is to produce a process model describing how to create 
strategic innovation when a firm faces inertia. 

Emmanuel Mastio 
Emmanuel.Mastio@uts.edu.au 
 

FASS AI and the impact on 
professionals 

Rapid technological and organizational changes have significantly altered the landscape 
of work in the 21st century. In particular, the rise of web-based technologies such as 
WebMD and Artificial Intelligence (AI), are transforming the ways in which specialist 
knowledge, once the exclusive domain of professionals, is being delivered. Researchers 
have argued that professionals may resist the implementation of technology that 
challenges their professional authority or constrains their work practices. However, tasks 
that were previously considered the domain of professionals - from medical diagnostics 
to those that are highly repetitive in nature - are increasingly being displaced by digital 
technologies and complex AI systems. Scholars of work and employment are beginning 
to explore how such technologies are displacing the delegation of professional work to a 
less qualified and experienced workforce – the paraprofessionals. 
This research will address important gaps in our understanding of 1) how the dynamics 
between technology and professionals can reshape capabilities and competencies while 
allowing them to continue working with some sense of autonomy and authority; 2) how 
technologies are changing the way experts’ services are being shared and delivered in 
society. As such, this research will have wide reaching implications for the development 
of AI, governance, industry (learning and reskilling), educational institutions, economy as 
well as the well-being of workers and the broader communities in which they live. The 
intention is to encourage regulators, practitioners and educators from diverse fields to 
think more widely and strategically about the new opportunities that may surface in this 
time of heightened change. 

Emmanuel Mastio 
Emmanuel.Mastio@uts.edu.au 
 

FEIT AI and data visualisation 
for accessing patent 
knowledge 

The international patent database includes over 90 million patent documents and an 
additional 3 million patents are being added each year.  It is one of the primary technical 
resources in the world and patent rights significantly contribute to intellectual asset value 
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with an estimated 13.2 million current patents. Patents grant inventors with temporary 
exclusive rights to manufacture, use or sell their invention. Thus, whenever new 
inventions are pursued, one should ideally conduct a search to avoid infringing on pre-
existing patents. Unfortunately, such searches are not easily conducted. As legal 
documents, patents have highly complex language patterns that present large 
challenges to information retrieval. Often their authors must invent their own 
vocabularies before commonly accepted terms have emerged. For example, the seminal 
patents for "touchscreen" or "mouse" mention no such thing. They often use deliberately 
obtuse language, as a patent that is overly clear or narrow may be easily circumvented. 
Additionally, patent searches often need to be exhaustive, as the legal ramifications of 
missing one relevant patent in an infringement search can be monumental. This 
research builds on an existing research collaboration between the research team and 
one of the largest Australian patent attorney practices.  The purpose of this project is to 
investigate the use of artificial intelligence and visualisation of patent data to enable 
more effective insight into the data. 

Gnana Bharathy 
Gnana.Bharathy@uts.edu.au 
 

FEIT AI implementation 
 

In this stream of research, I propose that AI implementation needs to be understood and 
addressed in the context of ethical, legal/ regulatory, social, particularly social as well as 
human factors. Ramifications of non-technological factors are best understood from the 
context of socio-technical systems research, an area that is well pursued and published 
in systems sciences. This is also a complex system problem that can only be addressed 
by taking a multi/mixed-method approach. I have been studying complex systems, 
particularly social systems with human behaviour using AI. I also have several years of 
experience in the industry as Data Scientist, Model Builder as well as Designer (as in 
Design Thinking), and have developed and utilized AI. I have also developed AI and 
Machine Learning Models end to end, implemented AI into organizations.  I am taking 
this combination of experiences and skills to turn inwards and address the issue of AI 
implementation through this lens. We are seeking PhD and Masters students with the 
following characteristics: Ability to apply both qualitative and quantitative approaches; 
Ability to think in broad and big picture; Ability to communicate and facilitate interviews 
and workshops; Comfortable with uncertainty as well as complexity; Willingness to 
transcend and explore beyond comfort zone training; Having had some work experience 
in the real world. Specific training in research methods, tools and techniques would be 
provided during the course of the research project, but following previous training might 
be beneficial. Since there are many facets to this research, we would be looking at 
candidates who can transcend disciplinary boundaries. There is room for social science 
professionals such as ethnographers to look into some issues. That said, a typical 
candidate could have training in such disciplines as industrial and systems engineering/ 
information systems/ or engineering+ business/ economics and computer science. In 
addition, some exposure to actual data science in academic or industrial settings would 
be highly valued. Formal training itself might be substituted by work experience. Data 
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Scientists who are looking to gain big picture understanding of the field and become 
influencers are also encouraged to apply. This is not a training to be data scientist, but 
to provide research skills to study data science as a phenomenon. The study would 
create a professional who would be able to well manage AI implementations in 
organizations. This training might also help with AI implementation consulting, policy 
advice as well as design of new products and services.   

Guandong Xu 
Guandong.Xu@uts.edu.au 
 

FEIT AI-empowered deep 
insights of mental 
wellbeing and 
rehabilitation in 
Australia 

According to the world health organisation, mental health is ‘a state of well-being in 
which every individual realises on his or her own potential, cope with the normal 
stresses of life, can work productively and fruitfully, and is able to make a contribution to 
her or his community’. Mental health is not simply about illness, instead wellness of 
human beings, which has relations to health, psychology, cognitive science, behaviour 
science, and community services. In past decades, mental health became a significant 
issue due to the speed-up of our life paces, study load, employment pressure, 
workplace relations, and personal situation change and so on. However, there is not 
adequate knowledge and evidences about mental health so far because of the complex 
nature of this kind of disorder. This proposal will use AI and data analytics approaches 
to tackle the above problems. Particularly, big data analytics is used to link and integrate 
data from various sources to reflect the multi-aspects of mental health. Upon the 
integrated data, AI empowered machine learning and natural language processing 
algorithms will be used to decode the underlying relations between mental health 
reasons and symptoms and different client cohorts with specific characteristics. The 
discovered mental health knowledge and finding together with other existing mental 
health researches and services will be combined and reviewed, and used to build an 
insurance domain-specific knowledge base. Finally, this knowledge base will be 
deployed into real business. 

Guandong Xu 
Guandong.Xu@uts.edu.au 
 

FEIT AI-enabled time-series 
forecasting of solar 
electricity in renewable 
energy 

Technologies for harnessing energy from renewable energy sources, especially solar, 
are becoming increasingly cost-effective. These technologies will continue to displace 
energy from traditional sources such as coal and oil and help nations move to de-
carbonise their energy sectors, which leads to global renewable market growth on the 
path. The core of solar farm success locates the AI-enabled process, which will use 
forecast demand and prices—including potential spikes—on the electricity market to 
guide decision making and optimise the way solar farms operate. Due to the 
complicated nature of solar generation, this is a multivariate process, which is affected 
by various factors, such as weather, temperature, cloud moving, macro-economic 
market and local demands etc, resulting in a great challenge for accurate forecasting. 
This project aims to apply AI and machine learning technology to use historical and real-
time data to predict the level of solar farm generation, build an accurate algorithm for 
predicting short- and long-term electricity prices; and develop intelligent asset 
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maintenance tools for monitoring system operations and regular maintenance. Deep 
learning, transfer learning, and time series prediction technology are researched. 

Guandong Xu 
Guandong.Xu@uts.edu.au 
 

FEIT Causality-based 
interpretable prediction 

While the prediction performance remains critical, it is equally important to reveal the 
reasons for predictions, e.g., key factors and processes to truly gain users’ trust in 
prediction model. Explainable interpretable models can be a solution to predictable and 
accountable AI by explaining the decision-making processes for end users. Classical 
interpretable models built on the purely statistical association are unable to provide 
causal explanations for the true human-level intelligence. This is especially important for 
applications like insurance evaluation and e-commerce, where one party seeks to 
persuade another party to believe or do something. This project resorts to causality 
theory for an interpretable architecture, which can provide human-understandable 
explanations that can be used to generate ‘what-if’ explanations. ‘What-if’ explanations 
can support predictions about how a model will react to a post-intervention. This project 
introduces a model-agnostic technique to quantitatively construct a graphical causal 
graph that captures causal effects from input variables, to low-level features, to 
understandable concepts, and to final prediction result. Such tool is instrumental for 
debugging, understanding bias, and ensuring safe operation of prediction systems. 

Guandong Xu 
Guandong.Xu@uts.edu.au 
 

FEIT Text mining big medical 
paper data for fighting 
covid-19 
 

The COVID-19 pandemic results in a biggest disaster and damage to whole society and 
lives across the world. There is an online resource of over 52,000 scholarly articles, 
including over 41,000 with full text, about COVID-19, SARS-CoV-2, and related 
coronaviruses. This freely available dataset is provided to the global research 
community to apply recent advances in natural language processing and other AI 
techniques to generate new insights in support of the ongoing fight against this 
infectious disease. There is a growing urgency for these approaches because of the 
rapid acceleration in new coronavirus literature, making it difficult for the medical 
research community to keep up. This project aims to develop effective text and data 
mining tools that can help the medical community develop answers to high priority 
scientific questions such as What is known about transmission, incubation, and 
environmental stability; What do we know about COVID-19 risk factors; What do we 
know about virus genetics, origin, and evolution, etc. This project will research medical 
knowledge graph construction, completion, and reasoning for intelligent decision-making 
support, e.g. Q/A and recommendations. 

Irina Kabakova 
Irina.Kabakova@uts.edu.au  

Science Machine learning for 
image reconstruction 
and analysis in Brillouin 
micro-spectroscopy 

Brillouin imaging is a fascinating and fast developing field of advanced microscopy that 
allows for non-contact and label-free visualisation of mechanical properties of cells and 
tissues on microscale and in three dimensions. In spite the enormous progress in the 
technology development of Brillouin imaging setups, the common problems of low 
signal-to-noise level, long acquisition times and curve fitting uncertainties are still 
outstanding in the field, requiring further improvement. New class of post-processing 
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algorithms based on machine learning methods can significantly improve the predictive 
power of Brillouin imaging and enhance data analysis at zero cost of additional 
hardware. This project looks into multiple types of machine learning algorithms from 
classification to nonlinear regression and multivalent analysis methods to enhance 
performance of the Brillouin imaging technology and achieve more meaningful data 
analysis. 

Irina Kabakova 
Irina.Kabakova@uts.edu.au  

Science Mechanical mapping of 
optical fibre 
microstructures 

Optical fibre design and fabrication experienced a significant advance in the last few 
decades with development of photonic crystal and microstructure fibre geometries as 
well as expansion in the material range to fit various photonic and fibre optic 
applications. Inscription of periodic structures into the fibre core, so called fibre Bragg 
reflectors, has been an instrumental technology in sensing, temperature monitoring and 
fibre lasers. Due to complex fibre geometry and small sizes (microns), it is generally 
difficult to measure fibre core and cladding mechanical properties to assess the 
consistency, integrity and homogeneity of fibre properties throughout. Ot is however well 
known that small variations in the mechanical properties can lead to high changes in 
light guiding and optical properties of optical fibres. This project will investigate a new 
micro-spectroscopy technique, Brillouin imaging, for profiling micromechanical 
properties of advanced optical fibres in 3D. This technique has valuable advantage of 
being non-contact and non-destructive, albeit adding valuable insight into the structural 
and mechanical properties of novel fibre designs.    

Jian Zhang 
Jian.Zhang@uts.edu.au 
 

FEIT Deep learning based 
fish freshness 
identification, size 
estimation and species 
recognition 

This PhD project will collaborate with Sydney Fish Market (SFM) for applications of Fish 
Freshness Identification, Size Estimation and Species Recognition. UTS and SFM has 
established a joint lab located in SFM for a long-term research collaboration. We need a 
highly motivated student who can do do the research by self-exploring many new 
challenges but supervised by a strong team in the area of image processing, computer 
vision and machine learning. This project is well defined for a 3-year PhD research 
project. To be a PhD candidate for this project, you are required to be an honours H1 
(the first class) or Master degree with sounds of Math background in Artificial 
Intelligence.   

Jianguang Fang 
Jianguang.Fang@uts.edu.au  

FEIT Machine learning based 
optimisation design of 
lightweight 
structures/materials for 
additive manufacturing 

This project aims to develop a new approach to designing new lightweight and 
manufacturable materials by taking advantage of the latest technologies in 
computational optimisation, artificial intelligence and additive manufacturing. The project 
intends to develop a new machine learning-based multiscale optimisation framework to 
seek novel materials and structures, considering fabrication-induced defects and 
uncertainty. The expected outcome of this project is a new methodology for generating 
green materials with extraordinary mechanical properties for real-life engineering 
applications. 

Jianguang Fang 
Jianguang.Fang@uts.edu.au 

FEIT Crashworthiness 
topology optimisation for 

The explosive increase in electric vehicles (EV) presents rising concerns and new 
challenges in safety due to the placement of heavy/high energy batteries. Despite its 
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light-weight battery 
compartments 

critical importance and growing apprehension in mechanical failure of the battery, 
crashworthiness design of the protective structures is still lacking. This project aims to 
study computational modelling and optimisation methods for the design of battery 
compartments by tackling a series of fundamental yet challenging mechanics issues, 
including nonlinear homogenisation of battery cell/module, coupled multiphysics 
modelling and crashworthiness design. The proposed optimisation techniques are 
expected to develop a crashworthy compartment system, enhancing battery safety and 
lightweight for EV. 

Jianguang Fang 
Jianguang.Fang@uts.edu.au  

FEIT Crashworthiness 
topology optimisation for 
light-weight battery 
compartments 

The explosive increase in electric vehicles (EV) presents rising concerns and new 
challenges in safety due to the placement of heavy/high energy batteries. Despite its 
critical importance and growing apprehension in mechanical failure of the battery, 
crashworthiness design of the protective structures is still lacking. This project aims to 
study computational modelling and optimisation methods for the design of battery 
compartments by tackling a series of fundamental yet challenging mechanics issues, 
including nonlinear homogenisation of battery cell/module, coupled multiphysics 
modelling and crashworthiness design. The proposed optimisation techniques are 
expected to develop a crashworthy compartment system, enhancing battery safety and 
lightweight for EV. 

Jianlong Zhou  
Jianlong.Zhou@uts.edu.au  

FEIT Validation of AI 
explanation 

Artificial Intelligence (AI) is changing the world around us dramatically. It has powerful 
capabilities in prediction, automation, planning, targeting, and personalisation. AI 
approaches such as machine learning models are black boxes for domain users, where 
users input data and get output and users do not understand why a prediction is got. 
Therefore, AI explanation is becoming one of widely investigated topics in recent years. 
However, it is also important to make sure the effectiveness of AI explanations so that 
users can make decisions confidently. This project aims to develop innovative 
approaches for the validation of AI explanations. 

Jianlong Zhou 
Jianlong.Zhou@uts.edu.au  

FEIT Validation of AI fairness Artificial Intelligence (AI) is changing the world around us dramatically. It has powerful 
capabilities in prediction, automation, planning, targeting, and personalisation. However, 
because of data used for model training, machine learning algorithms or other reasons, 
AI systems may involve or result in unfair discrimination against individuals, 
communities or groups. Therefore, fairness of AI is becoming one of widely hot topics in 
machine learning. Furthermore, it is also important to make sure the effectiveness of fair 
AI algorithms so that users can make decisions confidently. This project aims to develop 
innovative approaches for the validation of AI fairness. 

Jianlong Zhou 
Jianlong.Zhou@uts.edu.au  

FEIT Mixing machine learning 
and human judgement 

It was a global shocking news when Deepmind’s GO have beaten human professional 
players. Therefore much concerns appear regarding people’s job replacement, 
domination of the humanity and many others. However, it is found that human+AI team 
outperformed the solo human or solo AI machine, even though the AI machine 
outperformed humans. This project aims to investigate how machine learning affects 
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human judgement from the perspective of fairness when mixing machine learning and 
human. Innovative machine learning algorithms will be developed and new human-
computer interaction approaches will be designed to mix machine learning and human 
effectively in decision making. 

Jianlong Zhou 
Jianlong.Zhou@uts.edu.au  

FEIT Towards ethical AI with 
innovative visual 
analytics 

As AI becomes more sophisticated and has the ability to perform more complex human 
tasks, we are seeing increasing concerns of what AI will be in decades and what it 
means, not just for business, but for humanity as a whole and for future of humans and 
society. Ethics is specifically becoming one of major concerns related to AI uses, such 
as privacy, inconclusive evidence, misguided evidence, unfair outcomes, transformative 
effects, and traceability. This project aims to investigate innovative visual analytics 
approaches for the mitigation of ethical concerns on AI. 

Jianlong Zhou 
Jianlong.Zhou@uts.edu.au  

FEIT Explanation of graph 
neural networks 

Graph neural network (GNN) is a type of Neural Network which directly operates on the 
Graph structure. It has gained increasing popularity in different domains including social 
networks, recommender systems, references, and even life science. This project aims to 
investigate innovative approaches for the explanation of GNN-based learning. Case 
studies in various application domains will be employed to demonstrate the 
effectiveness. 

Linchao Zhu 
Linchao.Zhu@uts.edu.au  

FEIT Deep learning for text-
based interactive dialog 
systems 

In this project, we aim to build a system to automatically interact with a human using 
natural language. We will study to integrate and design new technics for language 
modeling, sequence modeling, context understanding, etc. Knowledge extraction from 
external sources will be conducted to facilitate complex question answering. The system 
will be used in educational platforms to support better online education. 

Quang Ha 
Quang.Ha@uts.edu.au  

FEIT IoT-enabled formation 
control of unmanned 
vehicles 

This project aims to develop control architecture for deploying a group of unmanned 
vehicles into desired shape, or formation. The platforms can be ground-based mobile 
robots, drones or heterogeneous cooperation between them. The internet-of-things 
(IoT), wireless networks and various sensors will be used for gathering necessary 
information and communication purpose. Applications can be found in construction, 
agriculture and defence sectors. 

Quang Ha 
Quang.Ha@uts.edu.au  

FEIT Surface inspection 
using vision-based and 
machine learning 
techniques 

This project aims to develop effective techniques for surface inspection by using vision-
based processing in combination with deep learning algorithms. Depending on the 
application, data sets obtained from a variety of surfaces under inspection will be 
available, including SDYCracks for some built infrastructure around Sydney, or hip and 
limb Xray images for bone fracture prediction. The HDR candidate will be expected to 
work in a multidisciplinary team. 

Quang Ha 
Quang.Ha@uts.edu.au  

FEIT Information aggregation 
with enhanced reliability 
and dependability 

This project aims to develop low-cost collocated wireless sensing networks to gather 
information in volatile environments. The challenge rests with possible abrupt changes 
of weather, variations in loading, job sites, or imperfect, extreme conditions. System 
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resilience will then much rely on reliable and dependable information after collecting and 
processing. Applications can be in the area of air quality monitoring, agriculture, or 
defence. 

Sebastian Oberst 
Sebastian.Oberst@uts.edu.au  

FEIT Studying multi-legged 
animal gait using a 
novel data fusion 
framework combining 
nonlinear time-series 
analyses with 
computation intelligence 
methods 

As current research into biomechanical gait models is yet on-going, open question are 
concerned with the degree of scalability of the models as well as model generality with 
regard to multi-legged locomotion of different classes of animals comparing arthropods 
or mammals. Having a universal model which could help to understand the underlying 
locomotion dynamics and will not only significantly contribute to biomechanics but will 
also assist in informing a more robust control systems of multi-legged robotics. The 
proposed methodology is to fuse data recorded from walking animals (pressure, 
acceleration, image data). The project is divided into three phases as follows. 1. 
Statistical correlation: To setup an experimental framework which uses a pressure mat, 
video recordings and tracking and accelerometer data to monitor and correlate the 
information from motion originating from walking and running animals of different sizes. 
2. Information limit: How do we use data fusion concept in combination with the 
nonlinear time-series analyses tools and computational intelligence methods to 
maximise the information available. 3. Smart data fusion-based modelling: Extraction of 
information based on the data fusion concept to design, inform and update a novel 
generalised walking model. Students with a computer science, electrical, mechatronic 
engineering or comparable education, strong data analysis skills and experience in 
experiments and measurements are preferred. The candidate should be willing to work 
with animals ranging from insects or spiders, to mice and dogs. 

Simona Mihaita 
Adriana-
Simona.Mihaita@uts.edu.au 
 

FEIT Artificial intelligence for 
multi-modal traffic 
management 

Managing traffic represent a true challenge for all traffic centres around the world, 
especially under an ever growing urban population living in cities. The increased traffic 
congestion is linked to an increased data availability from transport modes in the city, 
whether is regular or public transport, shared or on-demand services, electric scooters, 
etc. This PhD project aims to study and apply various Artificial Intelligence algorithms 
and build a smart modelling framework that would help manage traffic across all 
available modes in a city, under both regular and disrupted traffic conditions 
(incidents/public events/travel restrictions due to pandemics, etc.). This implies a 
combination of multidisciplinary research from computer science and transport 
modelling. The first part of the PhD will focus on conducting an intensive state-of-art on 
the usage of AI techniques for managing transport across the globe, followed by the 
construction of a modelling framework on a real-city study. This will be alimented by the 
best performing machine and deep learning models to predict traffic congestion and 
travel patterns across all travel modes in advance. While recurrent traffic modelling 
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back-up by AI can provide good insights on traffic patterns, incidents/public events or 
temporary travel restrictions are stochastic events which have unique features changing 
dynamically in time. The second part of this project will aim at extending the modelling 
framework for early anomaly detection across all transport modes which can help to 
release early traffic alarms to operators for taking action. The last part of the PhD will 
consist in consolidating results and writing up the PhD thesis.  

Simona Mihaita 
Adriana-
Simona.Mihaita@uts.edu.au 
 

FEIT Data analytics for smart 
public transport 

Smart public transport is a key element of smart cities. It moves people and services on 
daily basis contributing to the development and growth of cities. A well-planned and 
efficiently managed public transport service is a must for any smart city. Thanks to the 
advancements of information and communication technologies in Intelligent Transport 
Systems, we are now in the era of having more data than ever before. To help 
authorities effectively plan and manage public transport, data analytics can turn the data 
into insight leveraging Artificial Intelligent and Machine Learning technologies. The 
successful applicant is expected to conduct a study focusing on data analytics for smart 
public transport. The research topics including, but not limited to, the following: 
multimodal public transport Origin-Destination estimation, travel demand analysis and 
prediction, real-time congestion detection and delay prediction, dynamic dispatch 
optimization, public transport route choice modelling and rain passenger assignment. 
Please apply if you have: Master degree in transport engineering, data science, or 
related fields; Strong programming skills; and prior research experience in data analytics 
in public transport or related areas, evidenced by publications (this is essential). 

Subrata Chakraborty 
Subrata.Chakraborty@uts.edu.au  
 

FEIT Image and video 
analytics with deep 
learning models for 
applications in multiple 
domains (multiple 
opportunities) 

This focus of this project area is to develop deep Learning models such as 
Convolutional neural networks (CNN) models capable of performing image and video 
analysis including classification, segmentation, detection etc. Key technology and tools 
to be used include Python, MATLAB, Keras, TensorFlow, AWS etc. Key project areas: 
a. Medical image analysis: Disease detection and classification (such as Lung Cancer 
detection) from X-Ray, CT and MRI scans. b. Agricultural image analysis and GIS: 
Identifying different diseases and insect infestations and crop health monitoring in 
specific crops such as cotton and grapes. C. Video analysis: Video summarisation, 
action, event and emotion detection in video samples. d. Visual Attention Modelling: Eye 
Tracking based human visual attention modelling. 

Subrata Chakraborty 
Subrata.Chakraborty@uts.edu.au  
 

FEIT Data analytics and 
optimisation to improve 

This project area aims to utilise and develop traditional and advanced data analytics 
models such as Fuzzy sets, Multiple Criteria Decision models, Agent based modelling, 
Bayesian modelling, deep learning models etc. to solve real world challenges. Both 
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decision making 
(multiple opportunities) 

applied and theoretical research is of our interests. Key Project Areas: a. Education 
Analytics: Analyse various education data such as student interaction, satisfaction 
survey to improve education delivery. b. Supply Chain and Scheduling: Improving 
vehicle routing and scheduling for various businesses. c.Business Decision making: 
business process modelling and decision support through big data analytics. d. 
Theoretical framework: Developing and improving fundamental optimisation models. 
(Requires good statistical & mathematical background) 

Xianzhi Wang 
Xianzhi.Wang@uts.edu.au  

FEIT Adversarial learning for 
robust recommendation 

Interactive recommendation systems capture dynamic personalized user preferences 
and have attracted enormous attention by leading companies like Amazon, Netflix, and 
YouTube. Traditional methods to model user-system interactions based on Multi-Armed 
Bandit or Reinforcement Learning can be fooled by small disturbances on the input 
data. Small imperceptible noises, such as adversarial examples, may increase 
prediction error or reduce reward in supervised and RL tasks—the input noise can be 
transferred to attack different parameters even different models, including recurrent 
network and RL. Besides, the embedding vectors of users, items and relations are piped 
into RL-based recommendation models, making it challenging for humans to tell the true 
value or to dig out the real issues in the models. Attackers can easily leverage such 
characteristics to disrupt recommendation systems silently, making defending 
adversarial attacks a non-trivial task for RL-based recommendation systems. This 
project aims to develop adversarial learning models to improve robustness of 
recommender systems as well as detecting attacks and increase the defence ability, 
which provides a practical strategy to overcome the dynamic ‘arm-race’ of attacks and to 
defend in the long run. 

Xianzhi Wang 
Xianzhi.Wang@uts.edu.au  

FEIT Federated learning 
enabled misinformation 
detection 

A rapid increase of social media services in recent years has enabled people to share 
and seek information effectively.  The openness compounded with the temptation of 
posting a news-worthy story early, however, makes them one of the most effective 
channels for misinformation. The diffusion of fake news and inaccurate information can 
significantly impact users with undesirable consequences and wreak havoc 
instantaneously. This project aims to solve the issues (e.g., privacy, intense data 
transmission) with centralised machine learning methods for detecting misinformation by 
employing a federated learning approach. Unlike centralised learning that needs to 
collect data from users and store them collectively on a single server, federated learning 
makes it possible to learn a global model while the data are distributed on the users’ 
devices, and thereby serving as a computationally efficient and privacy-aware solution 
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for large-scale problems. This project will address several issues, e.g., non-iid and 
unbalanced distribution issues, comprehensively when solving the problem. 

YK Wang  
YuKai.Wang@uts.edu.au  

FEIT Closed-loop multimodal 
system for next 
generation immersive 
technologies 

Virtual Reality (VR) or Augmented Reality (AR) brings new interactive experience in a 
real-world environment. However, the user still majorly relies on controllers as the 
interface. A popular application is the multimodal brain-computer interface (BCI) which 
integrates multiple physiological patterns to estimate the level of cognitive ability or 
human intention. BCI research aims to expand our understanding of the cognitive 
functions underlying human perceptual, cognitive, and motor functioning. Considerable 
progress has been made in improving the estimation accuracy of BCI using various 
sensor technologies, there is a new direction to leverage multimodal BCI for developing 
VR- and/or AR-related approaches that can bring new insights or concepts into future 
life. Artificial Intelligence (AI) and state-of-the-art data analytics algorithms may be 
required as well. The applicants who have high interests in VR, AR, data analytics, AI, 
deep learning and/or BCI are particularly welcome to apply. 

YK Wang  
YuKai.Wang@uts.edu.au 

FEIT Closed-loop 
neurofeedback-based 
human-agent teaming 
system 

In this project we will develop and evaluate a closed-loop neurofeedback-based human-
agent teaming (HAT) to optimize safety and situational awareness for next-generation 
autonomous driving. The task will take place in virtual reality (VR) and motion platform to 
maximize the immersive experience and effect on arousal. We will map elements of 
driving task into a UNITY based VR platform and a dynamic motion platform. The project 
includes the following sub-topics: 1: Neurofeedback can effectively assist humans in 
shifting from both sides of the Yerkes-Dodson curve, namely from low or high arousal 
states to mid-level arousal, and this shift will improve task performance. 2: The 
neurofeedback approach improves performance on the primary task (driving without 
crashing) as well as improve situational awareness (detections/recognition of 
objects/events on side of roadway). 3: The arousal state measurements acquired via the 
multiple biosignal devices can be used to dynamically throttle the level of autonomy 
engaged in the task and provide a balance of dynamic control between human and 
intelligent agent that is better than continuously engaged autonomy. More related 
researches can be found through https://www.uts.edu.au/about/faculty-engineering-and-
information-technology/tech-lab/our-facilities/motion-platform-and-mixed-reality 
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