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THE HCS VLAB 
Administered by MARCS Institute at the University of Western Sydney, and in partnership with Intersect, 
Macquarie University, the Australian National University, University of Canberra, Flinders University, 
University of Melbourne, University of Sydney, University of Tasmania, University of New South Wales, 
University of Western Australia, RMIT, University of New England, LaTrobe University, NICTA (National ICT 
Australia, ASSTA (Australasian Speech Science and Technology Association), AusNC (Australian National 
Corpus), the Human Communication Science Virtual Laboratory HCS vLab project [1] started in December 
2012 and is expected to be completed and operational by January 2014. The HCS VLab builds upon 
collaborations set up during the very successful ARC (Australian Research Council)-funded HCS Network 
project[2]; it is the first time such a project has been conducted in Australia and will benefit researchers from 
myriad disciplines encompassed by Human Communication Science (HCS).  
Research conducted in isolation entails inefficient repetition of analysis of local data sets. HCS research in 
Australia, and successful real-life applications, requires going beyond the isolated desk-PC-lab-university-
bound model of research into a new research environment. Such an environment will eradicate the waste 
involved in repeated unshared analyses; ignite the research spark that affords the serendipity of new tool-
corpus combinations; and dramatically improve scientific replicability by moving corpora and tools and the 
analyses conducted with these into an easy access, shared, in-the-cloud, public, replicable environment. 
The HCS vLab is funded by NeCTAR, a body set up by the Australian Government as part of the Super Science 
initiative and financed by the Education Investment Fund. 
 

BACKGROUND AND GOALS 
Human Communication Science (HCS) is a broad-reaching interdisciplinary mix of research that spans 
speech, language, sonics and music; and HCS research encompasses areas such as speech science, computer 
science, behavioural science, linguistics, music cognition and musicology, and sonics and acoustics.. 
Nationally, the HCS community consists of 2000 researchers focusing on the manner in which humans 
communicate with each other, and with computers and machines via codified means — speech, text, music 
and sound. Internationally there are around 45,000 researchers working in this area. As HCS is such a multi- 
and cross-disciplinary field, it relies upon various types of data and various tools by which these data can be 
analysed. The HCS VLab will enable easy access to shared tools and data, and overcome the resource and 
access limitations of individual desktop systems. It will allow a diverse range of researchers to access an 
amalgamation of existing data collections (corpora) and analytical tools generated by researchers in their 
community. The HCS vLab will bring significant processing and computational power to bear on the analysis 
of large-scale corpus data by sophisticated research tools and will facilitate research that will provide new 
insights into old problems, and involve novel combinations of old ideas to approach new problems. 
The aims are to: 

• facilitate access by the Australian and international HCS communities to data and analysis tools; 

• afford new tool–corpus combinations and new emergent research output –projects, grant funding, 
doctoral theses, and publications; 

• allow analysis and annotation results to be stored and shared, thus promoting collaboration between 
institutions and disciplines; 

 improve scientific replicability by moving local and idiosyncratic desktop-based tools and data to an 
accessible, in-the-cloud, environment that standardises, defines, and captures procedures and data 
output so that research publications can be supported by re-runnable re-usable data and coded 
procedure (see, e.g., www.myexperiment.org/). 

The HCS vLab is designed to make use of national infrastructure – including data storage, discovery and 
research computing services. It incorporates existing eResearch tools, adapted to work on shared 
infrastructure, with a data-discovery interface to connect researchers with data sets, orchestrated by a 
workflow engine with both web and command line interfaces to allow use by technical and non-technical 
researchers, via a Web interface. 

 
DEVELOPMENT 
Following an early prototype (March 2013) demonstrating functionality and the integration of several tools 
and corpora, Version 1 of the HCS vLab was deployed in June 2013. This includes:   

 Corpora:  AusNC: ICE-AUS, ACE, COOEE, Mitchell & Delbridge, Braided Channels etc.;  
  PARADISEC: two samples provided by Linda Barwick/Nick Thieberger. 

 Tools:  NLTK ; Johnson Charniak Parser ;  Emu 

 Environment: Web based browse/search of corpora (Blacklight);  
  Workflow/tool execution environment (Galaxy)[3];  
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Behind the scenes, the HCS vLab uses a Fedora based repository to manage corpus data; Hydra [4] tools to 
help build the interface to the data; and Solr to index meta-data (and later to index text). We re-use AusNC 
pre-processing module to convert PDF, Word etc to plain text, extract metadata and annotations, and 
standardise formats (RDF). Figure 1 shows the HCS vLab Architecture diagram 
 

 
              Figure 1 The HCS vLab Architecture 

For Version 2 of the HCS vLab, due for release in September 2013, we will build an API to mediate access to 
data. This will ensure that permissions are respected, provide a way to access individual items, and 'mount' 
datasets for fast access. HCS vLab V2 will deliver meta-data, annotations, and primary data, and allow 
updates (whether new annotations or metadata). It will integrate more data and more tools: 

 Corpora: Austalk, AVOZES 

 Tools: HTK, PsySound, EOPAS, DeMoLib, INDRI 

 
DATA STORAGE AND ACCESS 
Currently, the data is stored locally on a server and accessed via HTTP. All of the HCS vLab data will 
eventually be stored on RDSI and Research Data Australia will publish meta-data descriptors of the HCS vLab 
corpora. The NeCTAR Research Cloud will provide virtual machines on-demand.  
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eResearch departments at a variety of institutions in the process. The resulting Open Source research data 
catalogue application ReDBOX is now being widely deployed at Australian universities. At UWS Peter is 
leading a team which is working with key stakeholders to implement university-wide eResearch infrastructure, 
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