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Welcome by the Chairs 

Immersive Analytics (IA) aims at using novel display and interaction 
technologies, such as mixed reality headsets, large wall displays, and cave-
like environments, to facilitate a deep cognitive and affective involvement of 
humans when exploring and reasoning with data. IA is expected to have a 
profound impact on practices in a wide range of industries, some of which 
have already adopted immersive technologies. 

It is subject to ongoing research though to identify the real benefit of using 
IA. This holds particularly true for data driven scientific discovery. In many 
scientific domains, it is not well understood whether the promise of 
expanded perception and natural, intuitive interactions through IA lead to 
deeper insight and better informed decisions in scientific discovery. 

In this workshop, Immersive Analytics for Scientific Discovery (IA4SD), we 
address this issue by bringing together IA researchers and practitioners as 
well as scientists from a range of different domains. The ultimate goals of the 
workshop are to bridge the gap between these communities and 
collaboratively identify the current state and future directions of IA for 
scientific discovery. 

The program of the workshop largely consists of three parts: (1) invited talks 
from a range or relevant disciplines in IA and domain sciences, (2) a panel 
session to discuss the challenges and opportunities of IA for scientific 
discovery, and (3) a demo session in which participants can experience some 
of the immersive analytics work of our presenters. 

We welcome you all to this workshop and we hope you will find the day 
enjoyable and useful! 

Best wishes,  

Ulrich, Kim and Tim 

 



 

 

 
 

Conference Information 
 
The Workshop on Immersive Analytics for Scientific Discovery (IA4SD) takes 
place on 31st May 2018 at the Melbourne Convention and Exhibition Centre. 
 
IA4SD is co-located with the Collaborative Conference on Computational and 
Data Intensive Science (C3DIS). 
 
For all information about C3DIS, including registration, venue, and 
programme, please visit: 
 

www.c3dis.com 
 
For all information about IA4SD, please visit: 
 

www.c3dis.com/1872 
 
 
IMPORTANT NOTE: 
Registrations for IA4SD and C3DIS are independent and it is not necessary to 
register for the full C3DIS conference if you wish to only attend IA4SD. 



 

IA4SD Programme Overview 
 

8:30-9:00 Registration and Welcome Coffee/Tea – Level 1, Foyer 1 
9:00-10:30 Session 1: Challenges & Applications – Chair: Ulrich Engelke  

 Jens Klump – Immersive Analytics for the Geosciences 
 Georgios Bekarios – Immersive Analytics in Astronomy 
 Gary Delaney – Immersive Scientific Visualisation: 

Delivering deep insights with VR 
 Mingze Xi – Interactive Sensor Data Exploration using 

Augmented Reality 
 Peter Hoghton – The Collaboration Situation: Working 

Together in Context through Mixed Reality 
10:30-11:00 Morning tea – Level 1, Foyer 1 
11:00-12:30 Session 2: Design & Opportunities – Chair: Tim Dwyer 

 Florence Wang – Scientific  Visualisation in Virtual 
Reality - Recent Advancement in Software Tools  

 Maxime Cordeil – Designing Immersive Visualisations  
 Daniel Filonik – The Design of DataChopin - Towards 

Natural Interfaces for Exploratory Data Analysis in 
Immersive Environments 

 Barrett Ens – Exploring Interaction Methods for 
Augmented Reality Interfaces 

 Andrew Cunningham and James Walsh – Opportunities 
in Immersive Analytics 

12:30-13:30 Lunch – Level 1, Foyer 1 
13:30-15:00 Expert Panel and Discussion Session – Chair: Kim Marriott 

 

"Challenges and Opportunities for IA4SD” 

15:00-15:30 Afternoon tea – Level 1, Foyer 1 
15:30-17:00 Demo Session – Chair:  Ulrich Engelke 

 

Experience some of the immersive analytics  
work of our presenters! 
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Immersive Analytics for the Geosciences 
Jens Klump, CSIRO Mineral Resources 
 
Significant breakthroughs in the geosciences have historically been brought 
about by visual analysis of data. Prominent examples are the first geological 
map of England and Wales compiled by William Smith (1815), or the 
formulation of plate tectonics by Tuzo Wilson (1965). While the use of 
immersive technologies is already being tested in mining and mine 
production to assist in production processes, they are still novel in geoscience 
research. At the same time, the use of imaging techniques used for data 
acquisition in the geosciences is increasing, often far beyond RGB imaging. 
Considering the increase in the amount of data available for analysis, 
together with recent advances making software easier to use and hardware 
becoming more readily available, the next step in visual analytics in 
geoscience is imminent. 
This presentation will discuss potential uses for immersive visualisation 
techniques for research in the geosciences and obstacles along the road. 
Examples of immersive visualisations in the geosciences are, but not limited 
to, interactive three-dimensional visualisations of high-dimensional data sets, 
augmented reality for data exploration in the real world, and changes of 
vantage point using UAV as platforms. 

 
Example of spectrally augmented UAV image showing algae on top of 
a snowfield. (Hornsund, Svalbard) 



 

Immersive Analytics in Astronomy 
Georgios Bekarios, CSIRO Astronomy and Space Science 
 

 
 
Astronomy has recently entered the petascale era. Enormous amounts of 
astronomical data are now produced by new-generation instruments and 
telescopes as part of large-scale or high-resolution survey projects. This 
massive explosion of data will introduce new challenges that astronomers 
will have to overcome in order to process and understand the vast amount of 
information available to them. While astronomy is expected to rely on 
automated pipelines for the majority of the data processing in this big data 
era, tools that facilitate human intervention and collaboration may be 
essential if we want to make new and unexpected discoveries. Immersive 
analytics could potentially be such a tool. In this talk, I will provide a brief 
overview of notable astronomy projects that make use of immersive 
environments, and I will discuss the role of immersive analytics as a tool for 
enabling and accelerating scientific discovery in the big data astronomy era. 
 



 

Immersive Scientific Visualisation:  
Delivering deep insights with VR  
Gary Delaney, CSIRO Data61 
 
Virtual Reality Environments offer the potential to more deeply investigate 
scientific data and visualise simulation output in ways that were previously 
impossible. This talk will outline the development of a complete automated 
workflow based on CSIRO's Workspace platform for analysis and VR 
visualisation of complex high dimensional data sets. We apply this workflow 
in visualising a broad range of computational modelling data including 
particle based models of industrial devices, simulations of metal 3D printing, 
human biomechanical models and simulations of bushfires in real world 
environments. A range of challenges with successful application of VR 
technology including computational performance, user experience and 
targeting of mobile devices will be discussed.  
 

 
  



 

Interactive Sensor Data Exploration using 
Augmented Reality  
Mingze Xi, CSIRO Data61 
 

 
 
Being able to make timely and sound decisions is critical to all industries. For 
example, low-cost sensor networks can be used to collect real-time data and 
deep learning modules can show new insights from a big dataset. However, 
presenting the information intuitively to domain users has always been a 
challenge.  
In the Data61 Interactive Environments Lab, we are interested in supporting 
such decision making using Augmented Reality (AR). Recent advances in AR 
displays have made “head up, hands free” interactions a reality. Combing 
sensor network infrastructure and machine learning techniques, AR can 
enable situated and timely analytics while complex tasks are being conducted 
simultaneously. In this talk, I will overview our recent projects that use AR to 
monitor power consumptions, collaboratively explore marine sensing data, as 
well as analyse farm data. 
  



 

The Collaboration Situation: Working 
Together in Context through Mixed Reality 
Peter Hoghton, Monash University 
 
With companies today aspiring to 
reach a global market, opening 
offices in major cities around the 
world and servicing clients and 
customers in many more, it is 
surprising that these companies still 
rely heavily on email, video 
conferencing and international 
travel as their preferred method of 
collaboration.  
Mixed reality can be used to immerse multiple users in the same context, 
whether they are standing beside one another or are located on the other 
side of the world. Imagine a customer is having trouble with some equipment 
and a service technician simply appears as a hologram to guide them through 
a simple maintenance procedure in real time, highlighting parts of the 
equipment and showing them how to perform each task. Imagine a group of 
colleagues from around the world working together to design new platforms, 
displaying 'CAD' models and diagnostics for everyone to see and interact with 
in a shared environment, then showing a prototype to a customer and 
getting instant feedback during the design process. Mixed Reality allows 
companies to work closely with their international offices and engage with 
their customers like never before, all without having to leave the office.  
This talk will demonstrate some of the ways in which the Monash Immersive 
Analytics Lab are currently investigating this domain and how our industry 
leading partners are already benefiting from it. 

  



 

Scientific Visualisation in Virtual Reality – 
Recent Advancement in Software Tools 
Florence Wang, CSIRO IM&T 
3D visualisations are common among many science domains. For example, in 
medical science, 3D volumetric visualisations are often used for visualising 
data generated from computed tomography (CT), magnetic resonance 
imaging (MRI) or positron emission tomography (PET).  In engineering, 3D 
simulation can help to explain the dynamics of complex systems and 
processes.  In recent years, immersive technology, particularly head mounted 
virtual reality (VR) display has become more and more accessible. With its 
rising awareness, many science domains have begun to exploit virtual reality 
for scientific data exploration. Presenting 3D visualisations in virtual reality 
environment can offer more engaging user experience and particularly help 
with the understanding of spatial context presented in the datasets. 
This talk mainly focuses on the advancement in scientific visualisation tools 
facilitated by immersive technology. Recently, visualisation software tools 
such as Paraview and ANSIS EnSight have both added support for virtual 
reality. Visualisation libraries such as VTK also added modules to support 
virtual reality rendering. With the help of these software and tools, virtual 
reality visualisations have become more accessible to the end users and are 
no longer something that require long development process. A few examples 
using these tools will be demonstrated.  

  



 

Designing Immersive Visualisations  
Maxime Cordeil, Monash University  
 
In this talk I will present a set of immersive visualisation concepts tools that 
we have developed in the Immersive Analytics team, at Monash University. 
In particular, I will present our work on immersive geospatial visualisation, 
immersive flow data and immersive multivariate abstract data visualisation. 
 

 
  



 

The Design of DataChopin –  
Towards Natural Interfaces for Exploratory 
Data Analysis in Immersive Environments 

Daniel Filonik, University of New South Wales 
 

This presentation reflects on the design of DataChopin, a collaborative 
visualisation interface which has been successively developed and refined 
over the course of multiple case studies. Its distinctive characteristics are the 
use of large-scale, vertical displays as a shared multi-user desktop, as well as 
natural, touch-based interactions for incremental construction of 
visualisations.  
A key contribution lies in the systematic study of mappings from data to 
visual forms, resulting in a general and flexible visualisation framework. In 
turn, this lays the foundation for data exploration interfaces that allow non-
expert users to mix, match, and manipulate data sets to obtain tailored visual 
representations with little-to-no programming knowledge.  
Since real-world data sets commonly contain many – potentially interrelated 
– variables, proper study and understanding depends on the ability to 
interactively transform and manipulate the data.  We explore how the 
learnings from DataChopin can be applied in the context of immersive 
environments, in order to develop the next generation of data analytics tools 
that allow users to conduct real-time, ad-hoc examinations. 



 

Exploring Interaction Methods for Augmented 
Reality Interfaces 

Barrett Ens, Monash University 
 

Recently 
commercialized 
mixed reality 
technologies 
provide many 
opportunities 
for applications 
such as data 
visualization, 
computer aided 
design and 
immersive 
authoring. One 
of the primary 

challenges of new immersive platforms lies in enabling sophisticated 
interactions. Using such applications may require users to perform complex 
sequences of commands, to precisely manipulate objects in 3D space or 
make selections of small points.  
In this talk, I will outline several recent research projects that have explored 
interaction for immersive user interfaces in augmented reality. These 
projects investigate several potential input methods such as wearable 
devices, small hand and finger gestures, and wearable eye-tracking devices. I 
will discuss lessons learned from these explorations and touch on current 
design issues for immersive interaction. 
  



 

Opportunities in Immersive Analytics 

Andrew Cunningham & James Walsh, University of South Australia 
 
As an emerging multidisciplinary field, immersive analytics has the potential 
to draw and build upon a wide body of work outside of the visualisation 
mainstays. In this presentation, we will discuss three distinct opportunities 
that our labs are pursuing which could have a great impact if applied to the 
field of immersive analytics: 1) neuropsychology, 2) open sourcing, and 3) 
spatial augmented reality (SAR). From neuropsychology, innovations in 
wireless EEG technology have the potential to provide insight into quantifying 
the cognitive aspects of novel immersive visualisations. Open sourcing 
immersive technologies and frameworks, especially when leveraging 
knowledge of the already well-developed field of virtual reality research, 
provides the potential to jump-start exploring the immersive analytics space. 
Finally, SAR presents a low cost solution for augmented reality that has 
measured cognitive load benefits over technologies such as the Hololens, and 
has the potential to support augmented and situated analytics whilst natively 
supporting collaborative experiences. 
 

 
 

  



 

IA4SD 2018 Organising Committee 

Ulrich Engelke, CSIRO Data61  

Ulrich is a Senior Research Scientist at CSIRO Data61. 
Prior to CSIRO he was with Philips Research, The 
Netherlands, and Philips Color Kinetics, USA. In 2016, 
he was seconded to IBM Research, USA, and in 2018 
he was a visiting scholar at the University of Oxford, 
UK. Ulrich leads the Immersive Analytics initiative at 
Data61 in collaboration with Monash University.  

Kim Marriott, Monash University 

Kim received his PhD from University of Melbourne 
in 1989. After working at IBM TJ Watson, he took up 
a position at Monash University. He has around 200 
peer-reviewed scientific publications in data 
visualisation, optimisation and programming 
language theory. He leads the Computer Human 
Interaction and Creativity (CHIC) discipline group at 
Monash University.  

Tim Dwyer, Monash University 

Tim received his PhD from the University of Sydney in 
2005, was a Research Fellow at Monash University 
until 2008, then Microsoft Research, USA in 2008-
2009. He joined the Visual Studio product group at 
Microsoft 2009-2012. He returned to Monash 
University in 2012 and now co-directs the Immersive 
Analytics Initiative.  

  



 

Visit Us At: 
 
 

Immersive Analytics @ Data61 
 

https://research.csiro.au/ia/ 
 

 
 
 
 
 

Immersive Analytics @ Monash University 
 

http://ialab.it.monash.edu/ 
 

 



 

 


