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Professor Abdesselam Bouzerdoum; Dr Son Lam Phung; $389,326 – Assistive micro-
navigation for vision impaired people

Assistive micro-navigation for vision impaired people. This project aims to develop novel 
algorithms to transform a simple camera into a smart sensor, that can enable a vision-impaired 
person to navigate freely and without additional aids in a crowded area. Such a smart sensor will 
be endowed with the capability to detect and locate obstacles, identify the walking path, 
recognise objects and traffic signs and convey step-by-step instructions to the user. The project 
outcomes are expected to improve the well-being and accessibility to public areas for vision-
impaired people and reduce physical access disparities for this disadvantaged and vulnerable 
group. Furthermore, technologies developed in this project can potentially be adapted for use in 
related special navigation applications such as road safety, self-driving vehicles, and autonomous 
robots.

Professor Zhenxiang Cheng; Professor Xiaolin Wang; Professor Wenhong Wang; Professor 
Hongxin Yang; Hon. Professor Elliot Gilbert; $410,000 - Magnetic skyrmion materials for next 
generation spintronic-based devices

Magnetic skyrmion materials for next generation spintronic-based devices. Magnetic skyrmions 
are a novel class of materials with unique spin arrangement, making them suitable for the next 
generation of information processing and storage with ultrahigh density and extremely low 
energy consumption. This project aims to establish Australia as a world authority in the field of 
magnetic skyrmions and their applications, by developing ground-breaking materials and 
advanced technologies. The expected outcomes of this project include the creation of new 
functional materials, leading to a better understanding of the skyrmions and producing a 
foundation for the future development of novel information storage devices.

Professor Noel Cressie; Dr Andrew Zammit Mangion; Dr Ann Stavert; $505,000 - Bayesian 
inversion and computation applied to atmospheric flux fields

Bayesian inversion and computation applied to atmospheric flux fields. This project aims to make 
use of unprecedented sources of measurements, from remote sensing and in situ data, to estimate 
the sources and sinks of greenhouse gases. An overabundance of greenhouse gases in Earth's 
atmosphere is arguably the most serious long-term threat to the planet's ecosystems. This project 
will combine measurement uncertainties, process uncertainties in the physical transport models, 
and any parameter uncertainties, to provide reliable uncertainty quantification for the estimates. 
This will be achieved with new Bayesian spatio-temporal inversions and big-data computational 
strategies. The resulting statistical inferences on greenhouse-gas flux fields will enable the 
development of critical mitigation strategies. These new statistical inferences will be a valuable 
resource to policy-makers worldwide, who are assessing progress towards global commitments. 
Further, the final product may assist in developing cost-effective mitigation strategies in the 
presence of uncertainty.

Professor Zheng Jiang; Dr Jingwei Zhao; Professor Dr Ming Yang; $360,000 - Mechanics of 



the shape of thin strip with varying thickness

Mechanics of the shape of thin strip with varying thickness. This project aims to develop an 
innovative technology for the production of thin strip with controlled varying longitudinal 
thickness and shape. The project will propose a new thin strip rolling theory and strip shape 
control strategy providing an improved understanding of the mechanics of manufacturing thin 
strips with varying longitudinal thickness. The technology to manufacture rolled products with 
varying thickness for lightweight structures is in significant demand for the automotive, 
aerospace and electronics industries to reduce weight through optimum strip thickness and 
minimum joints. The benefits will include reduced weight, fuel consumption and construction 
time of automobiles and aircraft when the developed novel thin strip products are used, and 
therefore reducing manufacturing costs and negative environmental impacts.

Professor Zheng Jiang; Professor Dr Ming Yang; $540,000 - Net-shape micro manufacturing 
of composite micro channels

Net-shape micro manufacturing of composite micro channels. This project aims to develop a 
high precision net-shape micro manufacturing technology for the production of composite micro 
channels in a one-step process with excellent overall performance in quality and productivity. 
The new technology will enhance the production of commercial micro channels which have 
extensive applications in micro-electromechanical systems, health, medical and communications 
industries. This project will improve the competitive advantage for Australia in the field of 
advanced manufacturing and has the potential to stimulate economic benefit and growth of the 
manufacturing industry.

Associate Professor Lisa Kervin; Associate Professor Irina Verenikina; Professor Susan 
Danby; Dr Steven Howard; Hon. Professor Iram Siraj; $368,704 - Quality in adult-child 
interactions during digital experiences

Quality in adult-child interactions during digital experiences. This project aims to address the 
digital phenomenon with young children by investigating possibilities for adult-child 
interactions, guidance for educators and ways to measure quality in interactions. The project 
intends to influence how mobile technologies and applications are created and used in early 
childhood contexts. Expected outcomes include theory and evidence-based guidelines for adults 
about how to interact with children during digital play. The findings may have implications for 
educators and families supporting children’s digital experiences as well as app designers creating 
digital opportunities. The project can therefore contribute to a global agenda focused on young 
children and technology.

Associate Professor Attila Mozer; Dr Pawel Wagner; Dr Andrew Nattestad; Associate 
Professor Shogo Mori; Professor Keith Gordon; $300,000 - Faster interfacial electron 
transfer: the effect of molecule shape and size

Faster interfacial electron transfer: the effect of molecule shape and size. This project aims to 
explore the effect of shape and size of pi-conjugated molecules on interfacial electron transfer 
reactions, which are fundamentally important in all applications of photo-electrochemical 
conversion and storage of energy. By making two series of pi-conjugated molecules and 
determining electron transfer rates using a combination of transient spectroscopies and 
computational chemistry, the project expects to generate new design principles for molecules 
with the potential to significantly improve the efficiencies of solar energy conversion and photo-



catalytic processes. The new materials and findings will be exploited in a novel redox-mediated 
water splitting device as a practical outcome with potential end user benefits.

Professor Kiet Tieu; Dr Shanhong Wan; Dr Vitor Sencadas; Professor Jingcheng Hao; 
$535,000 - A smart functional lubricant for hot strip rolling

A smart functional lubricant for hot strip rolling. This project aims to develop a new generation 
smart lubricant system through an innovative polymer micro-encapsulation strategy that allows in-
situ creation of hierarchical coating before rolling and during hot rolling contacts. This coating is 
expected to deliver the integrated lubrication and functions to suppress secondary and tertiary 
scale growth while providing effective lubrication during the hot rolling. This project will make a 
significant contribution to improved product yield, prolonged service life of work rolls, better 
strip surface quality, and overall improved process efficiency.

Dr Gerrit van den Bergh; Dr Mark Moore; Associate Professor Nick Milne; Dr Hanneke 
Meijer; Dr Yousuke Kaifu; Dr Samuel Turvey; $324,000 - Island fauna evolution through 
deep time: the Flores experiment

Island fauna evolution through deep time: the Flores experiment. This project aims to reveal the 
evolutionary patterns of insular fauna, including hominins, as exemplified by the island of 
Flores. Through multidisciplinary analyses of securely dated fossils, artefacts and environmental 
data spanning 1.4 million years, the project expects to provide a deep and broad reconstruction 
of faunal adaptations to insular conditions and environmental fluctuations through deep 
geological time. The significance of this research includes the first comprehensive testing of 
hypotheses associated with island dwarfing (where megafauna, over time, become smaller), and 
providing the first palaeo-ecological context for the only known insular hominin, Homo 
floresiensis.

Professor Gordon Waitt; Associate Professor Teresa Lea; Professor Ian Buchanan; Associate 
Professor Glen Fuller; $373,000 - Pedalling for change: cultural geography for traffic 
congestion innovation

Pedalling for change: cultural geography for traffic congestion innovation. This project aims to 
offer new knowledge about why commuter cycling has failed to increase at a time when leisure 
cycling grows exponentially. The project seeks to provide evidence about what cycling enables 
people to achieve through analysis of a database of media discourses, policies and most 
importantly the experiences of cyclists. Expected outcomes include an enhanced understanding 
of cycling as response to congestion and improved policy strategies for increasing purposeful 
cycling in cities including moving the focus from cycling participation rates to cultures of 
cycling. Australia will benefit from cycling growing as a mode of transport to attenuate traffic 
congestion in metropolitan centres.


