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Swinburne Research Institutes 
Data Science Research Institute Themes for Interdisciplinary Seed Grant 

Funding: 
1. New Data Science for Discovery Program 
2. Novel Data Science Platforms  
3. Data Science Core Research 

1. New Data Science for Discovery Program 

Methodologies for handling and analysing large and complex data sets, facilitating the data-to-discovery process. 
It is about applications of data-driven computing in various scientific domains, such as biology, physics, 
astronomy, economics, social sciences, etc. 

In this area we are looking for projects to address one or more challenges in several cross-disciplinary research 
sub programs. These build upon the strengths of the University research centres, and involve researchers across 
disciplines.  

Indicative projects are summarised below: 

Astronomy. Novel data science support in areas such as Scalable Hardware and Software Architectures to 
simulate the growth of structure in the Universe, advanced Data Management techniques in handling the 
vast amounts of data generated by all-sky surveys, and advanced Machine Learning algorithms to sort 
through these. Data Visualisation techniques to visually explore and mine astrophysical sources.  

Biology. Swinburne has the capacity to develop a major research program in Understanding the human brain 
that would harness multi-disciplinary expertise in neuroimaging, Data Management of large graph structures, 
Scalable Hardware and Software Architectures, large-scale simulation, and advanced Data Visualisation.  

Economics. Work in this area aims to understand the generation and flows of technology and information 
among key actors (people, enterprises and institutions) within and across national innovation system and 
how they are linked to economic performance. Data Science research will involve novel techniques such as 
text mining of journal article and patent abstracts, disambiguation of scientist/inventor/business names and 
locations, and pattern recognition and identification of clusters and network structures.  

External collaborators for these projects should include partners that have either an interest in a research and 
development result or translation of existing results to a new sector (eg. application of image analysis techniques 
in astronomy to medical image analysis) 

2. Novel Data Science Platforms 

Ideas towards the development of a Data Incubator. A Data Incubator is a platform to be used by Public and 
Private stakeholders to improve data quality, create predictive insight and produce consumable information 
based on data sets that will be available. The Data Incubator will offer a comprehensive set of Big Data services 
that leverage best-of-breed tools and the resource expertise of Swinburne and industry. The main areas of 
interest are on methods that are of great relevance to industry such as: 

• Data, user, text and visual analytics 
• Algorithms to process large and interconnected data sets such as graphs 
• Extracting insights from data by trend identification and simplified yet effective presentation 
• Efficiently processing data that arrives at high speed from sensors, networks or log files (data streams) 
• Developing learning methods and real-time recognition from smartphone sensor inputs 
• Building novel approaches to unify data from multiple sources and with different formats or levels of 

detail 
• Effectively using distributed systems and cloud computing to store and communicate Big Data 

 

Projects in this area should focus on building pilot Data Incubators in a particular sector. External collaborators 
for these projects should include partners that have available data sets that they would like to make the focus of 
the Data Incubator along with research and development in one of the above (or any other relevant) methods. 
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3. Data Science Core Research 

Research ideas on core areas of relevance to Data Science, including Data Management, Machine 
Learning, Statistics, Data Visualisation, Programming Environments (for large Scale Simulation, 
Optimization, Machine Learning, etc) as well as Scalable Hardware and Software Architectures. 
Of particular interest at this point, the following areas have been identified 

• Machine Learning over Big Complex Data (images, measurements, graphs, networks) 
• Tera-scale visualization 
• Spatio-temporal data analytics 
• Large scale integration for complex data (signals, text, patterns) 
• Complex networks (epidemiology, financial, social, etc) 

 
External collaborators for these projects should include partners that have available data sets that they would like 
to make the focus of the research and development in one of the above (or any other relevant) areas. 
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