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University of Wollongong 

DP140102076 Zhu, Prof Song-Ping; Chen, Dr Wenting 

   2014 $125,000.00 

 2015 $125,000.00 

 2016 $150,000.00 

  
Total $400,000.00 

 
Primary FOR 0102 APPLIED MATHEMATICS 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Although the 2008 financial crisis has greatly impeded the global economy, it has provided a rare opportunity for 
researchers to verify the truthfulness of some assumptions made on financial markets that are running without 
liquidity problems. This project will develop a new option pricing theory suitable for financial markets under some 
short-selling restrictions. Through exploring, from both empirical and theoretical points of view, how short-selling 
bans will affect some important assumptions made in conventional option pricing theory, the newly developed 
option pricing framework should not only assist in trading options, but also assist market regulators to effectively 
use bans on short selling to stabilise financial markets. 

 

 

DP140101237 Blanksby, Prof Stephen J; Poad, Dr Berwyck  L 

   2014 $120,000.00 

 2015 $120,000.00 

 2016 $120,000.00 

  
Total $360,000.00 

 
Primary FOR 0306 PHYSICAL CHEMISTRY (INCL. STRUCTURAL) 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Recent work has discovered that certain radical anions have electronic configurations that defy chemical 
convention and exhibit exceptional radical stability. Exploitation of this breakthrough first requires experimental 
elucidation of the intrinsic electronic structure of these compounds and how it relates to their remarkable 
properties. This project will probe the fundamental structure and energetics of radical anions by modifying 
instrumentation to enable multi-step gas-phase ion synthesis to be efficiently coupled with anion photoelectron 
spectroscopy. These investigations are essential to revealing the scope of this phenomenon in free radical 
chemistry and biology and could inform future development of new catalysts for polymerisation. 
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DP140101552 Griffith, Prof David W; Wennberg, Prof Paul O; Wilson, A/Prof Stephen R 

   2014 $168,000.00 

 2015 $160,000.00 

 2016 $160,000.00 

  
Total $488,000.00 

 
Primary FOR 0401 ATMOSPHERIC SCIENCES 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 The global carbon cycle and the distribution, sources and sinks of greenhouse gases such as carbon dioxide and 
methane are crucial drivers of climate change. The Total Carbon Column Observing Network (TCCON) measures 
the amounts of greenhouse and other trace gases in the atmosphere by solar remote sensing from the ground 
with unprecedented accuracy and precision. TCCON data are the "gold standard" for total column measurements 
and an essential part of greenhouse gas science. They are used to improve knowledge of the carbon cycle and 
future climate change, both directly and by validating global-scale satellite measurements. This project will 
continue to expand TCCON in the southern hemisphere and the enhanced scientific understanding it will provide. 

 

 

DP140100354 Dosseto, Dr Anthony; Chivas, Prof Allan R; Vigier, Dr Nathalie; Lemarchand, Dr Damien 

   2014 $100,000.00 

 2015 $80,000.00 

 2016 $60,000.00 

  
Total $240,000.00 

 
Primary FOR 0402 GEOCHEMISTRY 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 The abundance and distribution of Earth's water and soil resources are strongly influenced by the spatial and 
temporal variability of climatic parameters. Thus, there is a need to understand how climate change, whether of 
natural causes or induced by human activity, impacts fluvial and soil systems. This project will use novel isotopic 
techniques to study the links between climate variability, chemical weathering, which produces soil, and sediment 
transport, which affects fluvial systems and water resources. The composition of stable lithium, boron and calcium 
isotopes, and of radioactive uranium-series isotopes in sedimentary records will shed new light on our 
understanding of these processes. 
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DP140104093 Chivas, Prof Allan R; Tyler, Dr Jonathan J; Drysdale, Dr Russell N 

   2014 $160,000.00 

 2015 $150,000.00 

 2016 $140,000.00 

  
Total $450,000.00 

 
Primary FOR 0402 GEOCHEMISTRY 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Clumped-isotope geochemistry, a novel method for measuring the temperature of formation of carbonate 
minerals, will be applied to terrestrial materials (soil carbonates, lake deposits and speleothems) from Australia 
and New Zealand. The method relates the abundance or 'clumping' of rare isotopes (for example, carbon dioxide 
of mass 47 as carbon-13, oxygen-18, oxygen-16) extracted from carbonates to their formation temperature and is 
independent of the oxygen-18:oxygen-16 value of the host water from which the mineral precipitated. The 
materials to be investigated span the Last Glacial-Interglacial Transition and will provide robust past temperature 
estimates and the delta-oxygen-18 values of waters, thereby permitting hydrological balances (for example, 
precipitation/evaporation) to be constructed. 

 

 

DP140100974 Zhang, A/Prof Minjie; Sutanto, Prof Darmawan; Ito, A/Prof Takayuki 

   2014 $80,000.00 

 2015 $80,000.00 

 2016 $80,000.00 

  
Total $240,000.00 

 
Primary FOR 0801 

ARTIFICIAL INTELLIGENCE AND IMAGE 
PROCESSING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 The project aims to develop a self-organised multi-agent framework for modelling Marco-Smart Grid (SMG), 
dynamic coordination mechanisms between SMGs in distributed energy systems, and self-adaptation approaches 
for SMGs and restoration strategies to detect and recover an SMG network from faults and outages. The 
significance of this project lies in its promise to solve the challenging issues of Smart Grid (SG) in multi-agent 
research and provide practical solutions to the development of effective and higher-quality distributed energy-
generation systems with renewable energy resources. The expected outcomes are a framework, models, 
mechanisms and approaches in SG research and their practical applications. 

  



Summary of Successful Discovery Proposals for Funding 
Commencing in 2014 by State and Organisation 

 

Page 108 

 

 

 

DP140101833 Bouzerdoum, Prof Abdesselam; Phung, Dr Son Lam 

   2014 $135,000.00 

 2015 $121,000.00 

 2016 $130,000.00 

  
Total $386,000.00 

 
Primary FOR 0801 

ARTIFICIAL INTELLIGENCE AND IMAGE 
PROCESSING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 How can we see the forest without intentionally looking for the trees? How can we tell traffic is flowing smoothly 
on a busy highway without identifying vehicles or measuring their speed? These are the questions that inspire this 
research project. Humans are endowed with the ability to grasp the ‘gist’ or overall meaning of a complex visual 
scene from a single glance and without attention to details. The aim of this project is to develop new 
computational vision models that combine biological visual processing with probabilistic inference for gist 
recognition. The developed models will be able to mimic human vision by analysing a complex dynamic scene 
rapidly and classifying its semantic categories, without identifying individual objects. 

 

 

DP140103864 Nghiem, A/Prof Long D; Hai, Dr Faisal I; Price, Prof William E; Yamamoto, Prof Kazuo; 
Elimelech, Prof Menachem 

   2014 $106,585.00 

 2015 $86,270.00 

 2016 $91,254.00 

  
Total $284,109.00 

 
Primary FOR 0904 CHEMICAL ENGINEERING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 The protection of public health from chemicals of emerging concern is of paramount priority. This research aims 
to establish a design framework for the development of high retention membrane bioreactor systems for water 
reuse applications. Fundamental aspects underlying the performance of such systems including removal 
efficiencies of chemicals of emerging concern, effects of salinity build-up, membrane fouling and membrane 
stability will be systematically elucidated. The research will result in novel treatment processes with enhanced 
performance in the removal of chemicals of emerging concern and substantial economic savings in both 
operating and capital costs. 
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DP140100303 Du, Dr Haiping; Li, Prof Weihua; Cook, Prof Christopher D; Naghdy, Prof Fazel; Li, Dr 
Zheng 

   2014 $125,000.00 

 2015 $110,000.00 

 2016 $125,000.00 

  
Total $360,000.00 

 
Primary FOR 0906 ELECTRICAL AND ELECTRONIC ENGINEERING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Future automobiles will be equipped with safety-critical ‘x-by-wire’ systems, such as ‘steer-by-wire’, ‘brake-by-
wire’, and ‘drive-by-wire’, to enable active safety control and improve reliability and performance. This project 
aims to develop a new coordinated control strategy based on an in-depth understanding of the fundamental 
dynamics and stability characteristics of vehicles. Corresponding x-by-wire systems will then be implemented, 
using a novel networked bilateral-control concept and new haptic devices for enhancing the overall performance 
and safety of vehicles. This project will lead to the innovative design of vehicle active safety systems for 
automobile manufacturing in Australia and the rest of the world. 

 

 

DP140101501 Zhang, Prof Chao; Wang, Prof Xiaolin; Lewis, Prof Roger A; Bao, Dr Qiaoliang; Horvat, 
A/Prof Josip 

   2014 $130,000.00 

 2015 $140,000.00 

 2016 $140,000.00 

  
Total $410,000.00 

 
Primary FOR 0906 ELECTRICAL AND ELECTRONIC ENGINEERING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 High-mobility, low-dimensional electronic systems (HMLDES) are of importance in developing the next generation 
of electronics, photonics and plasmonics. This is due to their very rapid response time and their strong coupling 
with the electromagnetic field. This project will investigate the electronic and optical properties of HMLDES in the 
terahertz frequency regime in a search for a new mechanisms leading to terahertz emission and detection. This 
fundamental research on charge dynamics, plasmonics and non-linear optical processes in HMLDES will link 
electronics and optics, paving the way for new HMLDES-based terahertz electronic, photonic and plasmonic 
devices that will significantly expand terahertz technology to the benefit of all Australians. 
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DP140101488 Robinson, Prof Sharon A; Lucieer, Dr Arko; Furbank, Dr Robert T; Jimenez-Berni, Dr Jose 
A; Kolber, Dr Zbigniew; Gastellu-Etchegorry, A/Prof Jean-Philippe L 

   2014 $200,000.00 

 2015 $180,000.00 

 2016 $140,000.00 

  
Total $520,000.00 

 
Primary FOR 0909 GEOMATIC ENGINEERING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Assessment of plant health and productivity is vital to ensure future food security of the global population under a 
changing climate. Chlorophyll fluorescence (CF), a signal emitted by green plants, can reveal this information. 
Although CF has revolutionised photosynthetic research, current measurements are limited to individual plants. 
Remote sensing of canopy CF is required for efficient management of agricultural crops, forests, and natural 
ecosystems and is crucial for accurate estimation of plant carbon assimilation and production. This project will 
deliver remote sensing technology to bridge the gap between leaf and canopy productivity and pave the way for 
understanding both artificial and solar induced canopy CF measured from space. 

 

 

DP140100401 Wang, Dr Jiazhao; Chen, Dr Jun; Chou, Dr Shulei; Liu, Prof Hua K; Zhou, Dr Haoshen; 
Wang, Dr Xianlong 

   2014 $55,000.00 

 2015 $140,000.00 

 2016 $155,000.00 

  
Total $350,000.00 

 
Primary FOR 0912 MATERIALS ENGINEERING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 The aim of this project is to develop rechargeable lithium-ion air batteries based on novel advanced materials and 
non-flammable ionic-liquid-based electrolytes for use in electric vehicles. The success of this project would make 
a significant contribution to improving the safety of typical lithium-air batteries. The expected outcomes include: 
establishing novel lithium-ion air battery electrochemical systems using selected advanced electrode materials 
and electrolytes which are developed in this proposal; and, understanding the degradation mechanisms of 
electrode materials in the novel lithium-ion air battery systems with different advanced characterisation methods. 
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DP140102581 Dou, Prof Shi Xue; Du, Dr Yi; Xu, Dr Xun; Peleckis, Dr Germanas; Scott, Dr Jason A; Ye, 
Prof Dr Jinhua; Hao, A/Prof Weichang; Liu, A/Prof Kesong; Cheng, Dr Peng 

   2014 $215,000.00 

 2015 $145,000.00 

 2016 $160,000.00 

  
Total $520,000.00 

 
Primary FOR 0912 MATERIALS ENGINEERING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 This project aims to design and explore novel visible light p-block photocatalysts through in depth surface studies 
of materials at an atomic level. A new strategy of band structure engineering and in-situ investigation of atomic-
level photocatalytic dynamics will be the key elements in this research which is expected to yield several novel 
visible light photocatalysts. The outcome of the project will be the understanding of processes and mechanisms 
underlying the photocatalysis and building the foundation of usable, stable, and durable visible-light photocatalytic 
applications. 

 

 

DP140102858 Guo, Prof Zai P; Huang, Dr Zhenguo; Liu, Prof Hua K; Yu, Dr Xuebin; Gu, Dr Qinfen 

   2014 $110,000.00 

 2015 $115,000.00 

 2016 $120,000.00 

  
Total $345,000.00 

 
Primary FOR 0912 MATERIALS ENGINEERING 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 The project will design and synthesise novel boron-nitrogen hydrides. It will employ material design strategies, 
such as new synthesis techniques, dopant destabilisation, and dehydrogenation catalysts to design and 
experimentally validate novel multicomponent hydride systems with high storage capacities (above 9 wt% under 
near-ambient conditions) and high reversibility. The outcomes of this project will make a significant enhancement 
in the performance of solid state hydrogen storage materials and will deliver a viable storage technology for a 
range of fuel cell applications. 
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DP140102210 Thomas, A/Prof Samantha L; Daube, Prof Michael M; Gordon, Dr Ross; Hastings, Prof 
Gerard; Derevensky, Prof Jeffrey 

   2014 $64,371.00 

 2015 $55,018.00 

 2016 $73,094.00 

  
Total $192,483.00 

 
Primary FOR 1117 PUBLIC HEALTH AND HEALTH SERVICES 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Sports wagering is the fastest growing segment of the gambling market in Australia. Despite widespread concern 
about the impact of marketing strategies on the risky consumption of wagering products by young men and 
adolescents, research and policy has failed to keep up with this rapidly growing industry. This study will provide: 
detailed information about the range of marketing strategies used to sell sports wagering in Australia; important 
qualitative insights into the impact of these marketing strategies on gambling behaviours; and, recommendations 
for a comprehensive public health approach to help counter the potential long and short term risks associated 
with sports wagering marketing. 

 

 

DP140100328 Verenikina, Dr Irina M; Kervin, Dr Lisa K; Murphy, A/Prof Colette 

   2014 $41,000.00 

 2015 $40,000.00 

 2016 $45,000.00 

  
Total $126,000.00 

 
Primary FOR 1301 EDUCATION SYSTEMS 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Interacting with digital technologies is no longer restricted to the desktop. Portable devices have become more 
affordable and accessible resulting in their increased use by young children. How to optimise the influence of 
interactions with the devices in ways that they enrich rather than hinder child development becomes critical. The 
aim of this study is to investigate the inter-relationship between the technologies and imaginative play - the 
renowned developmental force in the early years. By utilising theoretically based criteria, and considering the 
perspectives of children and their families, this study will develop principles for developmentally sound use of 
tablet technologies in children's digital play. 
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DP140100406 Bennett, A/Prof Susan J; Lockyer, Prof Lori; Kennedy, A/Prof Gregor E; Dalgarno, A/Prof 
Barney J 

   2014 $32,985.00 

 2015 $88,520.00 

 2016 $59,026.00 

  
Total $180,531.00 

 
Primary FOR 1303 SPECIALIST STUDIES IN EDUCATION 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Learning in higher education has become more complex since much of the founding research 40 years ago, with 
online technologies increasingly used to engage a diverse university student population in student-centred 
learning. The proposed study aims to update our understanding of student learning to this contemporary 
university context. The project will focus specifically on how students interpret online tasks set by their teachers, 
how they complete those tasks by tracking their activities in real-time, and what outcomes they achieve. This 
study will advance fundamental understanding of these inter-related processes, and provide the stimulus to 
change thinking about educational design, teaching practices, and support for students. 

 

 

DP140101165 Head, Prof Lesley M; Klocker, Dr Natascha; Waitt, Prof Gordon; Goodall, Prof Heather 

   2014 $118,000.00 

 2015 $118,000.00 

 2016 $118,000.00 

  
Total $354,000.00 

 
Primary FOR 1604 HUMAN GEOGRAPHY 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Australian environmental thinking, influenced by comparisons between Indigenous and Anglo-Australian 
perspectives, has yet to fully engage with the contribution of diverse migrant knowledges and practices. Yet in 
order to face the challenges of a climate changing world, it is important to draw on the most varied adaptive 
capacities and cultural resources possible. This project will apply geographic and historical methods to explore 
the environmental engagements of diverse migrant groups in urban, peri-urban and rural Australia. This work will 
contribute Australian scholarship to international sustainability debates, and will inform climate change mitigation 
and adaptation policy approaches at all government levels within Australia. 
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DP140100246 Melleuish, A/Prof Gregory C 

   2014 $92,000.00 

 2015 $70,000.00 

 2016 $70,000.00 

  
Total $232,000.00 

 
Primary FOR 1606 POLITICAL SCIENCE 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 This project will provide the first comprehensive survey and analysis of conservative ideas in Australia from the 
nineteenth century until the present day. It will examine the different forms of conservatism in Australia, consider 
how conservatism in Australia has changed over time and plot the relationship between conservatism and 
liberalism in Australia. The project will provide a definitive account of Australian conservatism thereby allowing for 
a much more sophisticated and nuanced picture of the Australian 'Right' than is currently possible. This study will 
lead to a fuller and richer appreciation of both Australian conservatism and Australian political culture. 

 

 

DP140103690 Harwood, A/Prof Valerie; Chandler, Prof Paul; O' Shea, Dr Sarah E 

   2014 $45,000.00 

 2015 $90,000.00 

 2016 $76,293.00 

  
Total $211,293.00 

 
Primary FOR 1608 SOCIOLOGY 

Funded Participants:   

  
 
Administering Organisation University of Wollongong 

Project Summary 

 Mentoring Indigenous school students by university students is an expanding initiative to address the education 
gap experienced by Aboriginal and Torres Strait Islander peoples. This project will investigate what works in 
successful mentoring between university students and young Indigenous Australians and what are 'mentoring 
best practices' with Indigenous young people. The project builds on our research with the Australian Indigenous 
Mentoring Experience (AIME), a program engaging university students and Indigenous young people across 
Australia. Expected outcomes are new knowledge on university student mentoring of Indigenous school children 
and the design of 'remote' university student mentoring using communication technology. 

  


