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To develop theoretical foundations, 
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SOCIAL ROBOTICS

Next Generation Social Robotics

Distinguished Prof Mary-Anne Williams is 
leading a team running new human-robot 
interaction experiments in the real world to 
develop increasingly sophisticated social 
robot technologies. This corporate-academic 
partnership is exploring the opportunities 
and limitations of human-robot interaction 
and pursuing commercial applications of 
social robotics across a number of industries.

Partnership with Softbank Robotics  

2016-2021 

Distinguished Prof Mary-Anne Williams’ team 
is designing and developing an innovative 
transdisciplinary social robot cognitive 
architecture and software system. This Al 
architecture and software will enable a robot, 
provided by Softbank Robotics, to safely 
interact with humans, navigate and map new 
environments, sense and recognise objects 
and faces, and perform adaptive behaviours 
in different human-centric situations.

Partnership with CBA – Customer 

experience 2015-2019

Distinguished Prof Mary-Anne Williams 
leads a research team working with the 
Commonwealth Bank of Australia to design 
and execute human-robot interaction 
experiments to enhance customer 
experiences. This corporate-academic 
partnership is exploring the opportunities 
for social robot services in human-centric 
business environments across a number 
of industries including healthcare and 
transportation. 

VIDEO DATA & RECOGNITION

Deep Learning for Human Action Analysis

Distinguished Prof CT Lin and his team are 
building a human action recognition system 
based on deep learning to allow for high-level 
and abstract interpretation of video data. 
The deep learning analysis for human action 
could play an important role in relation to 
surveillance videos taken in public, such as 
airports and train stations, which pertain to 
public safety.

Google Faculty Research Award

Prof Yi Yang and his team have been tackling 
video classification efficiency. Prof Yang is 
attempting to overcome video efficiency 
problems with video recognition, which 
would be beneficial for both video feature 
storage and computational efficiency. The 
implications of this research are far-reaching, 
especially with the recent introduction of 
huge datasets to video domains, such as 
YouTube-8M.  

Semantic Indexing of Large Scale Video 

Archives

Identifying semantic content in Internet 
videos has long been a goal of multimedia 
analysis and retrieval, and has broad impact 
on many real-world applications. Prof Yi 
Yang and his team are working on semantic 
indexing, where concepts are detected in 
videos, such as objects, scenes and actions. 
The results will provide hassle free analytical 
tools for big video data management.

PUBLIC SAFETY

SharkSpotter©

Prof Michael Blumenstein and his team have 
embarked on a journey to explore aerial 
imagery as a cost-effective, alternative 
method for shark detection and monitoring 
beach safety, in collaboration with the Ripper 
Group. SharkSpotter© is the world’s first, 
nondestructive technology able to detect 
sharks and other potential threats using real-
time aerial video imagery.

SOFTWARE SECURITY

Program Analysis for Mobile Device 

Security

The project led by Dr Yulei Sui will significantly 
advance software security analysis for 
mobile apps, by developing sophisticated 
static and dynamic analysis techniques 
to detect information leaks, repackaging 
attacks, spoofing attacks and privilege 
escalations.

DEEP LEARNING-BASED 

INTELLIGENT SYSTEMS

Deep Learning Systems for Educational 

Management

Prof Yi Yang and his team, in collaboration with 
Cinglevue have been conducting extensive 
experiments on the development of an AI 
system, which aims to provide intelligent 
responses to educational input. The system 
leverages vast quantities of educational data 
to intelligently guide student learning, aid 
allocation of educational resources, and help 
provide informed recommendations based on 
individual learning needs.
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Intelligent Cloud-based System for Milk 

Logistics

A team led by A/Prof Farookh Hussain and 
Distinguished Prof Jie Lu are investigating 
intelligent methods for determining food-
provenance in the dairy sector. The team is 
collaborating with JR Bulk Liquid Transport to 
research the use of sensor technology, cloud 
computing and intelligent machine learning 
algorithms for the sector. 

CUSTOMER RELATIONSHIP 

MANAGEMENT

Web-based Recommender System for 

Optus SMB 

Distinguished Prof Jie Lu and her team have 
developed a personalised recommender 
system to support Optus in guiding existing 
and potential small and medium business 
customers in their selections of the most 
appropriate telecom products. The B2B 
recommendation method is developed by 
identifying key features of SMB customers to 
generate package adaptation methods that 
cater to both user requirements and  
business rules.

Customer Churn Prediction 

Distinguished Prof Jie Lu and her team have 
developed customer churn detection and 
prediction models to help business decision-
making in customer retention. 

LOGISTICS

Self-learning Algorithms for Aviation 

Maintenance

Distinguished Prof CT Lin and his team 
are creating a prototype for an intelligent 
application, using AI technologies to assist 
aircraft mechanics and/or engineers to 
correctly identify parts by visual inspection, 
using a camera under normal and  adverse 
conditions. 

Mining Complex Concurrency Relationship 

Patterns 

Distinguished Prof Chengqi Zhang and his 
team are developing novel data mining 
algorithms for dynamic customer/asset 
interaction modelling by using industrial 
behaviour networks. The project takes into 
account multiple factors in a business to 
enable fast, accurate, and efficient business 
decisions. 

Content Recommendations Based on User 

Interactions 

A/Prof Paul Kennedy and his team are 
focusing on making Confluence (a team 
collaboration software) smarter. The project 
uses machine learning by enhancing 
Confluence’s content recommendation and 
result ranking. 

Predictive Modelling for High Resilience 

Enterprises

Prof Ivor Tsang and his team are exploring 
the problem of organisational resilience 
in collaboration with the Reserve Bank of 
Australia. They apply machine learning 
to develop an automated resilience 
system for detecting abnormalities in an 
enterprise’s systems. 

Efficient Green Logistics through 

Cyber Systems

In this project, A/Prof Farookh Hussain aims 
to realise green logistics by determining 
how to run diesel powered heavy duty trucks 
economically and efficiently on Liquefied 
Natural Gas and how to demonstrate to 
logistics companies the benefits as a result.  

BUSINESS INTELLIGENCE

Partnership with CBA

The Magic Lab team are researching the 
needs of The Commonwealth Bank of 
Australia (CBA) and developing a customised 
data analytics training program designed 
to change the culture at CBA Enterprise 
Services to one of predictive analytics. The 
program was delivered to more than 5,000 
employees.

Logo Detection over Large-Scale 

Imaginary Data

Prof Yi Yang and his team are conducting a 
project, which aims to develop a new logo 
detection and retrieval system based on both 
hand-crafted features and deeply learned 
features. Issues of efficiency are being 
carefully addressed to ensure the system 
scales well to massive data.

Developing a Truly Intelligent Water Meter 

through Advanced Data Analytics

Prof Michael Blumenstein and his team are 
using machine learning and data analytics 
techniques to analyse water usage patterns 
at different times, seasons, and other 
influential factors to predict future usage. 
The outcome will suggest ways to minimise 
water consumption and promote smart 
water usage.
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A Cloud Platform for Government Data 

Analytics

A/Prof Farookh Hussain and his team are 
investigating intelligent methods to develop a 
cloud platform that is secure and can deliver 
high performance using GPUs. To accomplish 
this, existing machine learning languages are 
tuned for high performance on top of existing 
GPUs, so that stored data can be used and 
intelligently analysed for insights.

Taxonomy for Unified and Accurate Data 

Insights

A/Prof Farookh Hussain and his team 
are investigating how disparate and 
heterogeneous data sources could be unified 
through the development of a taxonomy, 
which results in enhanced business insights 
from data spanning multiple organisations.

HUMAN PERFORMANCE MODELING

Brain-state Drift Detection and 

Management 

In this project sponsored by the US Army 
Research Lab (DCS Corp.) Distinguished  
Prof CT Lin and his team are investigating the 
detection of changes in brain states, and how 
fast they occur. It will give valuable insight 
into the time-scales associated with different 
state changes.

Deep Learning for EEG-Based Fatigue 

Assessment

Distinguished Prof CT Lin and his team have 
designed and developed an ultra lightweight, 
wearable, wireless, low cost, whole head 
electroencephalography system, which 
can assess brain activities of participants 
actively performing ordinary tasks in natural 
body positions, such as individuals driving on 
real roadways in typical commuter traffic.  

How Fatigue Changes Autonomy Use

Distinguished Prof CT Lin and his team are 
looking to create an autonomous system that 
adapts to users, based on their fatigue levels, 
determining if the autonomous system needs 
to adapt differently when the subject is under 
cognitive or physical fatigue.

HEALTHCARE & BIOMEDICAL DATA

Deep Learning of Complex Genomic Data 

for Effective Clinical Decisions

The project aims to improve the health of 
children with rare diseases, in particular 
rare childhood cancers, e.g. childhood acute 
lymphoblastic leukemia, neuroblastoma and 
rhabdomyosarcoma. A/Prof Paul Kennedy 
and his team achieved this by enabling 
clinicians to “make sense” of complex 
biomedical data to deliver more precise and 
personalised case management plans at 
the bedside.  

Pre-employment Healthcare Assessment 

System

A/Prof Farookh Hussain, Distinguished 
Prof Jie Lu and their team are applying 
AI methods and technology to provide 
intelligent methods for understanding 
human risk through smart, and easy-to-use 
questionnaire platforms. This includes 
the development of the architecture and 
Workforce Health Assessors’ QScreen 
applications. 

Risk Stratification Tool for Australia Health 

Care Homes

In this project, Dr Guodong Long and his 
team use machine learning to gain an 
increased understanding of patient related 
features that serve as predictors for future 
hospital admissions. This approach will 
provide insights that may lead to potential 
improvements in risk stratification. 

Digital Workforce Health

A/Prof Farookh Hussain and Dr Dianshuang 
Wu have been developing a scalable and 
flexible cloud-based data storage service 
to deal with the fast growing heterogeneous 
health data from various sources. This 
workforce health information service 
platform supports Workforce Health 
Assessors (WHA) by providing various 
e-services to their customers.

PREDICTIVE DATA MINING FOR  

POLICY MAKING

Cohort Discovery and Activity Mining for 

Policy Impact Prediction

Distinguished Prof Chengqi Zhang and his 
team aim to intelligently and systematically 
predict the impact of health policy proposals. 
Specifically, the project aims to discover 
diverse patient groups, assess policy 
options, and support policy development 
by predicting the impact on patient activity. 
The outcome of data-driven patient group 
discovery will benefit Australians by more 
precisely identifying the patient cohorts most 
likely to benefit from a specific policy.  

Interaction Mining for Cyberbullying 

Detection on Social Networks

Prof Ivor Tsang and his team are proposing 
a novel approach to discover cyberbullying 
patterns; namely interaction mining. The 
proposed approach will identify victims to 
provide them with early warning services. 
The project opens a new way to discover 
interaction patterns with a large number 
of participants over evolving and complex 
social networks.

BIG DATA CAPABILITY

Clustering Options for Acute Admitted & 

Emergency Department Patients

Dr Guodong Long and his team investigate 
the required resources for conducting 
patient cohort discovery in the Health 
Department’s APC and ED data. To enable 
big data capability, the project initiated 
a cloud computing environment solution, 
which would enable clustering for emergency 
admissions. 

Artificial Intelligence Based Virtual 

Teacher

The project, by Dr Guodong Long and his 
team, investigates the current technology 
and possible solutions for developing an AI 
based Virtual Teacher (AIT) in Virtual Reality. 
In particular, this virtual teacher will be able 
to answer questions in English training 
scenarios with a deep learning based NLP 
technique.
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