
DISCOVERY PROJECTS  

UOW researchers were awarded 13 DPs, totalling $4,160,229 

A/Prof James McCoy, Dr Valentina-Mira Wheeler, Prof Neil Trudinger; $297,478 – Parabolic 
methods for elliptic boundary value problems 

This project aims to uncover new results for second order nonlinear elliptic partial differential 
equations via the use of uniqueness properties of solutions for related nonlinear parabolic partial 
differential equations. This will build on theory for fully nonlinear equations developed over the last 
30 years. The project expects to generate new knowledge in the theory that will guide future 
research and have direct impact to applications in optimal transport, geometric problems and more 
applied areas including image analysis and mathematical finance. The project will enhance 
Australia's international reputation for research in the field and train some of the next generation of 
mathematical analysts. 

Prof Aidan Sims, Prof Astrid an Huef, Prof Stuart White; $347, 167 – Taming infinite dimensions: 
quasidiagonality and nuclear dimension 

This project aims to develop new methods for understanding regularity properties of operator 
algebras. These play a crucial role in the development of quantum physics, quantum computing and 
in topological insulators. Operator algebras constitute the mathematical underpinnings of quantum 
mechanics. This project aims to analyse nuclear dimension and quasidiagonality of operator 
algebras: two recently developed and exceptionally important regularity properties. This should 
deliver significant benefits, including an enhanced understanding of operator algebras and 
strengthened research capacity and standing for Australia. 

Prof Willy Susilo, Dr Joonsang Baek , Prof Yi Mu, Prof Reihaneh Safavi-Naini; $312, 298 – Secure 
and dynamic access control over encrypted data in the cloud 

This project aims to enable dynamic access control due to organisational change, which is critical to 
enable the adoption of cloud computing in practice. Access control over encrypted outsourced data 
is an essential requirement for enabling practical, secure storage. This project will be underpinned 
by a study of constructing new cryptographic primitives for enabling cipher-text changes without the 
need for refreshing the users’ secret keys. The expected outcomes will bridge theory and practice, 
providing economic benefits to industry by enabling practical mechanisms to store confidential 
user’s information in the cloud, hence lowering the infrastructure cost for industry. 

A/Prof Julia Martinez, Dr Claire Lowrie, Em/Prof Gregor Benton; $171, 456 – Chinese indentured 
labour in the colonial Asia Pacific region, 1919–1966 

This project aims to investigate the abolition of Chinese indenture in the Asia Pacific region after 
1919. It intends to investigate whether labour standards set by the International Labor Organization 
(ILO) were able to influence and overcome the European colonial preference for coerced migrant 
labour. The project expects to generate new knowledge about Australian, Chinese and global 
attitudes towards labour migration, by combining a comparative regional approach with detailed 
case studies of Southeast Asia and the Pacific. 



Prof Nicholas Dixon, A/Prof Aaron Oakley, Dr Guido Pintacuda, Prof Elizabeth Harry, Dr Andrew 
Robinson, A/Prof Michael Kelso; $534, 573 – Molecular Interactions with an antibiotic target in 
DNA replication 

This project aims to develop and use new technologies to address mechanistic aspects of anti-
bacterial compounds in development, and of the development of resistance to them. The project 
will focus on the sliding clamp subunit of the bacterial replicative polymerase by studying its 
association with many other proteins in vitro and in vivo, using novel techniques in solid-state NMR, 
single-molecule fluorescence and molecular microbiology. The outcomes are expected to be an 
increased understanding of bacterial DNA replication and mechanisms of antibiotic action and 
resistance. This project expects to generate new knowledge to assist in combatting antibiotic 
resistance in Gram-negative bacterial pathogens. 

Prof Antoine van Oijen, Prof Nicholas Dixon; $524, 298 – A functional dissection of the bacterial 
replisome 

This project aims to study the replisome, the machine that duplicates DNA before cell division. Years 
of biochemical research has shown how its protein components work, but observation at the single-
molecule level is needed to understand how they all work together. This project aims to combine 
novel single-molecule biophysical tools with state-of-the-art biochemistry to define how the 
bacterial replisome coordinates synthesis of the two DNA strands and how it exchanges protein 
components on the fly. Expected outcomes of this project include improved understanding of a 
fundamental biological process, development of novel biophysical methodology, and training of the 
next generation of interdisciplinary scientists. 

A/Prof Jun Shen, Dr Tingru Cui, Dr Dongming Xu; $362, 666 – Smart micro learning with open 
education resources 

This project aims to enhance personalised learning systems for mobile device users . Open online 
education is gaining in popularity with its ease of use. The project tackles the problems in relation to 
more and more popular mobile and ‘micro learning’, where people learn on the move and within 
small units of time. Ontology and machine learning technologies used in this project will help to 
optimise the offering of open education resources, by providing solutions meeting each individual 
learner’s needs. The main outcome will consolidate a cloud based micro learning framework through 
integrating a group of novel algorithms. 

A/Prof Jane Herbert, Dr Jenny Richmond, Dr Sabine Seehagen; $237, 961 – Ready, steady, go: 
Infant motor development and cognition 

This project aims to examine the changes in and relationships between cognition and motoric 
abilities during infancy. The project will utilise well-established and innovative measures of memory 
flexibility and motor development to generate new knowledge about the complex relationship 
between action, perception, and cognition. The expected outcomes will provide significant benefits 
such as increased scientific and public knowledge on early development and an evidence base on the 
normal stages of infant development, relevant for health policy. 

Prof Stephen Pyne, Dr Christopher Hyland; $357, 072 – A new molecular platform for catalytic 
synthesis of heterocycles 



This project aims to address the lack of efficient methods to prepare cyclic molecules of biological 
relevance by utilising novel molecular platforms developed in our laboratories. This project expects 
to generate new cyclic molecules using these innovative molecular platforms by employing catalysts 
to reduce raw material and energy cost. The expected outcomes of this project include enhanced 
chemical technology to prepare cyclic molecules of pharmaceutical importance and the training of 
highly skilled PhD students. This should provide significant benefits, such as increased capacity for 
the development of new pharmaceuticals and advanced materials. 

Prof Jiazhao Wang, Prof Hua Liu, Dr Konstantin Konstantinov, Prof Dr Weishen Yang, Dr Qinfen Gu; 
$372, 388 – Development of ambient air operation rechargeable sodium-air batteries 

This project aims to develop Sodium (Na)-air batteries for large-scale renewable energy storage. The 
expected outcomes include development of new air cathode materials, gel polymer electrolytes and 
oxygen selective membranes, establishing novel Na-air battery systems for ambient air operation 
using advanced electrode materials, gel polymer electrolytes, and oxygen selective membranes, and 
exploring the electrochemical reaction mechanisms and degradation Na-air battery systems by the 
operando study method and other advanced techniques. The success of this project will contribute 
to the Australia Science and Research Priority area of energy. 

Dr Brian Yecies, Dr Jie Yang; $138, 888– Mobile Webtoons: Creative Innovation in a New Digital 
Economy 

This project aims to investigate how the digital genre of the mobile webtoon is transforming media 
ecosystems in Australia, South Korea and America. While smartphone apps and platforms have 
enjoyed increasing global penetration since the late 2000s, there has been limited scholarly 
attention paid to interactions between webtoon artists, platforms, policymakers and global readers. 
The project will generate new knowledge about cross-media storytelling, aesthetics and 
technologies by applying big data methods to analyse the production and reception of innovative 
mobile content. Through its case studies, the project will provide practical knowledge to Australian 
enterprises seeking to join the digital economy and capitalise on future opportunities in the global 
media environment. 

Prof Buddhima Indraratna, A/Prof Cholachat Rujikiatkamjorn, Prof Matthew Coop, Asst Prof James 
Hambleton; $251, 962– Synthetic energy absorbing composite for improved track performance 

This project aims to study the performance of a novel synthetic energy absorbing composite (SEAC) 
placed beneath the railway ballast to minimise degradation. The use of coal wash and steel slag 
blended with shredded recycled rubber as SEAC constituents is environmentally beneficial. The role 
of SEAC with respect to impact and cyclic loads will be assessed through extensive geotechnical 
laboratory and numerical analysis. The research outcomes based on the proposed energy 
considerations will lead to improved track design and analysis in view of stability, safety and 
operational efficiency. 

Prof Clive Schofield, Prof Stuart Kaye, Prof Michael Petterson; $252, 022 – Lost oceans? Threats to 
Pacific Island maritime claims and response options 

This project aims to examine the potential impacts of a recent and major evolution in the law of the 
sea on the capacity of islands to generate broad maritime claims, with particular reference to the 



Pacific Island countries. It is the first systematic geospatial/legal analysis of maritime claims from 
Pacific islands in light of the recent South China Sea landmark international judicial decision. 
Expected outcomes include a detailed risk assessment to inform local policy-makers and an 
enhanced capacity to protect rights over valuable marine resources, contributing to food and 
regional security. 

  


