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SMART 
Infrastructure 
Facility
—
An international leader in applied 
infrastructure research
SMART Infrastructure Facility is one of the largest research 
institutions in the world dedicated to helping governments 
and businesses better plan for the future. SMART’s work is 
augmented by collaborations with experts across UOW’s 
Faculties in infrastructure-related fields such as energy 
generation and storage, water sustainability, environmental 
engineering, spatial geotechnics and social planning.

When the $62 million SMART building opened in 2011 as 
Australia’s first multi-disciplinary applied infrastructure 
research and training facility, it represented a commitment 
by the Australian and NSW Governments to apply a more 
scientific approach to infrastructure planning.

Since opening, SMART has built an international profile 
working with government agencies in Australia and around 
the world, and has developed a strong network of global 
collaborators. SMART brings together experts from fields 
such as rail, infrastructure systems, transport, water, energy, 
economics and modelling and simulation and provides 30 
state-of-the art laboratories to facilitate this important 
research. It has developed the SMART Infrastructure 
Dashboard (SID) to provide visual, graphical and geospatial 
data analysis capabilities using publicly available infrastructure 
utility data and relevant regional, state and national-level 
demographic and economic data.

VISION
To be internationally 

recognised as a leading 
provider of research 

and learning for smart 
infrastructure solutions.



Introduction
—

The SMART Infrastructure Facility (SMART) has experienced 
significant changes during the period covered by this Research 
Highlights 2015-2016 report.  A more collegial executive 
structure, associated with a stronger integration within the 
Faculty of Engineering and Information Science, has led to a 
revised mission statement and stronger research organisation. 

SMART aims to be internationally recognised as a leading 
provider of research and learning for smart infrastructure 
solutions and is accomplishing this mission by;

• Developing digital innovations for people-centric and   
                     sustainable infrastructure solutions.

• Contributing to cost-effective design and management                                              
                    of resilient infrastructure assets and networks.

• Informing the integrated planning of urban and regional 
 infrastructure for more productive and adaptive 
  development.

• Educating the next generation of infrastructure leaders, 
     engineers and practitioners to foster innovation and 
 progress.

The implementation of the associated strategy has relied upon 
a more compact scientific capability organised around four 
Research Groups: 

• Smart Data Analytics, 

• Infrastructure Simulation & Modelling, 

• Infrastructure Economics & Governance, and 

• Infrastructure Systems Engineering. 

These research groups have a mandate to deliver high impact 
outcomes through four Research Pathways;

• Assess (infrastructure value and performance), 

• Protect (safe and resilient infrastructure), 

• Adapt (productive and adaptive infrastructure), and 

• Learn (infrastructure knowledge and training). 

These changes and their smooth implementation wouldn’t 
have been possible without the effective guidance from our 
esteemed Advisory Council, chaired by Dr Ian Watt AC, and 
the valuable advice from our newly created Scientific Advisory 
Committee composed of highly respected industry partners and 
internationally recognised academics.

SMART’s unique expertise within Australian academia has 
attracted an increasing level of recognition, leading to formal 
invitations to join UrbanGrowth NSW’s University Roundtable, 
the Academic sub-committee of the Australian Urban Research 
Infrastructure Network (AURIN), The Illawarra Chapter of the 
Property Council of Australia and the International Advisory 
Panel of UK’s Collaboratorium of Research on Infrastructure 
and Cities (UKCRIC). In September 2016, SMART hosted 
the 4th meeting of the International Symposium for Next 
Generation Infrastructure (ISNGI).

Over the last two years, SMART’s researchers have produced xxx 
scientific publications and have contributed to five Australian 
Research Centre-funded projects (2 ARC-LNK, 2 ARC-LIEF, 1 
ARC-DP), as well as a traffic emission modelling project as part 
of the Clean Air and Urban Landscape (CAUL) research hub, 
funded through the National Environmental Science Programme 
(Dept of Environment and Energy). 

Alongside these research intensive projects, SMART has also 
intensified its engagement with industry through commissioned 
research project like PetaJakarta.org (Twitter and Dept of 
Foreign Affairs and Trade), Geo-social Intelligence to Enhance 
Corporate Capability and Service Delivery (MTR Hong Kong), 
Infrastructure Cost Drivers Studies (Queensland, New South 
Wales and Victoria Governments), System of System Approach 
to Track Workers Safety (Australian Centre for Rail Innovation), 
Vision Illawarra – An Integrated Regional Development Model 
(Wollongong City Council) and the Housing Stock Mapping 
Project (NSW Office of Environment and Heritage).

These strong foundations will ensure that the SMART 
Infrastructure Facility will continue to play an ever increasing 
role in providing Australian infrastructure planning, design and 
management with evidence-based information and reliable 
assessments.

Professor Pascal Perez
Director 





Research groups
—

INFRASTRUCTURE SYSTEMS

 – Model-based system 
engineering

 – System of system 
engineering

 – Evaluation of virtual 
reality-based training

 – Smart sensor design and 
deployment

GROUP LEAD | DR RICARDO PECULIS |  
SENIOR RESEARCH FELLOW

SMART DATA ANALYTICS

 – Machine learning

 – Real-time big data 
harvesting & processing

 – Advanced geospatial 
analysis

 – Business intelligence and 
dashboards

GROUP LEAD | DR NAGESH SHUKLA | 
SENIOR RESEARCH FELLOW

INFRASTRUCTURE SIMULATION & 
MODELLING

 – Operations research & 
optimisation on network

 – Agent-based simulation 
and micro-simulation

 – 3D modelling and crowd 
simulation

 – Geosocial intelligence

GROUP LEAD | DR NAM HUYNH |  
RESEARCH FELLOW

INFRASTRUCTURE ECONOMICS & 
GOVERNANCE

 – Cost benefit analysis

 – Input-Output and CGE 
modelling

 – Hedonic pricing

 – Policy analysis

GROUP LEAD | DR JOE BRANIGAN |  
SENIOR RESEARCH FELLOW

SMART contributes to infrastructure 
planning in Australia through truly 
independent research coupled with deep 
academic rigour to ensure policy makers 
and industry receives high quality and 
timely advice on major projects.

The Facility’s research is grouped across 
four key areas, significantly contributing 
to our academic and commercial impact:



Ramezani, F., Harvie, C. & Arjomandi, A. (2016). Australian 
emissions reduction subsidy policy under persistent productivity 
shocks. 60th AARES Annual Conference, Canberra ACT, 
2-5 February 2016 (pp. 1-24). USA: University of Minnesota 
Department of Applied Economics.

ABSTRACT

The implementation of emissions reduction policies in Australia 
has experienced significant volatility over the last decade and 
remains in doubt due to different attitudes towards such policies 
by policy makers. One of the critical concerns of policy makers is 
that the costs of these policies would adversely affect economic 
activity and result in larger economic volatility. This paper 
investigates how business cycle fluctuations of the Australian 
economy, arising from productivity shocks, would be affected 

under an abatement reduction subsidy policy in which the 
regulator supports abatement efforts in each period. To answer 
this question, a real business cycle (RBC) model is applied. 
The responses of economic and environmental variables to 
unexpected productivity shocks are presented and compared. 
The results indicate that the regulator should adjust the 
abatement subsidy to be pro-cycle, i.e. increase during expansion 
and decrease during recessions.

 NOTABLE PUBLICATION

Infrastructure economics 
and governance
—

Advancing the public policy debate in the infrastructure 
space.

Infrastructure projects are complex and large. 
They attract massive investment and carry 
significant risks. The ability to evaluate their 
worth, cost and benefits is therefore essential to 
decision making.

SMART’s Infrastructure economics and 
governance research group aims to understand 
the economic impact of infrastructure 
investment and infrastructure management on 
the economy and people’s day-to-day lives.

The group endeavours to discover ways in 
which public assets can be made to work more 
efficiently, and to understand infrastructure 
networks at the regional level. Consistent with 
the Facility’s purpose, the group works to share 

the infrastructure knowledge and learnings 
developed within it.

SMART’s Infrastructure economics and 
governance group seeks to advance the public 
policy debate in the infrastructure space 
through the delivery of world-class research.

Capabilities include:

 – Cost benefit analysis
 – Economic impact analysis
 – Input-Output and CGE modelling
 – Hedonic pricing
 – Policy analysis

 TEAM
 – Dr Joe Branigan (Group lead)
 – Prof Charles Harvie
 – Dr Shanaka Herath
 – Dr Ashkan Masouman
 – Dr Fariba Ramezani

 PROJECTS
 – Impact of public 

infrastructure investment on 
economic growth

 – Infrastructure cost drivers 
study

 – Value assurance framework

 – Vision Illawarra

PURPOSE

 – To promote good public 
policy in infrastructure

 – To inform complex 
decision making around 
infrastucture investment



Huynh, N., Perez, P., Berryman, M. & Barthelemy, J. (2015). 
Simulating transport and land use interdependencies for 
strategic urban planning-an agent based modelling approach. 
Systems, 3 (4), 177-210.

ABSTRACT

Agent based modelling has been widely accepted as a promising 
tool for urban planning purposes thanks to its capability to 
provide sophisticated insights into the social behaviours and 
the interdependencies that characterise urban systems. In this 
paper, we report on an agent based model, called TransMob, 
which explicitly simulates the mutual dynamics between 
demographic evolution, transport demands, housing needs and 
the eventual change in the average satisfaction of the residents 
of an urban area. The ability to reproduce such dynamics is a 

unique feature that has not been found in many of the like agent 
based models in the literature. TransMob, is constituted by six 
major modules: synthetic population, perceived liveability, travel 
diary assignment, traffic micro-simulator, residential location 
choice, and travel mode choice. TransMob is used to simulate 
the dynamics of a metropolitan area in South East of Sydney, 
Australia, in 2006 and 2011, with demographic evolution. The 
results are favourably compared against survey data for the 
area in 2011, therefore validating the capability of TransMob 
to reproduce the observed complexity of an urban area. We 
also report on the application of TransMob to simulate various 
hypothetical scenarios of urban planning policies. We conclude 
with discussions on current limitations of TransMob, which 
serve as suggestions for future developments.

NOTABLE PUBLICATION

Infrastructure simulation 
and modelling
—

Sophisticated modelling to explore complex problems.

The Infrastructure simulation and modelling 
research group focuses on understanding 
the capacity and robustness of infrastructure 
systems by means of sophisticated 
computational and simulation models. Using 
a range of computer simulation techniques 
including constraint modelling, agent-based 
modelling, discrete event simulation, network 
analysis and crowd simulation to explore 
complex problems at hands, our capabilities 
span across a number of aspects of urban 
infrastructures. 

One such aspect is the development of strategic 
models to explore long-term consequences 
of various transport and land use planning 
scenarios, enabling better planning of future 
infrastructure demand.

The group also produces tactical and 
operational models for planning and operation 
management of urban road and public 
transport networks. Such modelling works on 
urban transit to explore solutions to improve 
the effectiveness of transit services.

This group also creates models for health care 
applications, such as defining the location 
for cancer treatment facilities based on 
demographic projection, disease incidents, and 
regional accessibility (via road network) and 
cost benefit analysis for illicit drug users using 
state transition based microsimulation models.

Another aspect of this group’s work is the 
application of virtual reality models for safety 
training purposes.

 TEAM
 – Dr Nam Huynh (Group lead)
 – Dr Mehbub Anwar
 – Dr Johan Barthelemy
 – Dr Hugh Forehead

 – Dr Nagesh Shukla

 PROJECTS
 – Cancer radiotherapy 

modelling
 – Constraint modelling of 

railway system
 – Shaping the Sydney of 

tomorrow
 – UOW traffic modelling
 – Value of health interventions 

for heroin use
 – Vision Illawarra

PURPOSE

 – To understand the 
capacity and robustness of 
infrastructure systems

 – To develop computational 
and simulation models



Infrastructure systems
—

Dealing with infrastructure complexity through systems 
perspective, engineering and smart tools.
Infrastructure is an inherently complex system 
of many interconnected and interdependent 
parts that are systems in their own right. 
Infrastructure is in fact a system of systems 
(SoS). The objectives of the Infrastructure 
Systems research group include: the 
development and dissemination of concepts 
and techniques derived from systems theory 
and systems engineering to help in dealing with 
the complexity found in infrastructure; the 
application of systems engineering and systems 
concepts and techniques to address specific 
infrastructure problems; and the use of smart 
sensors and the Internet of Things (IoT) to 
monitor and manage infrastructure systems.

Infrastructure systems present 
interdependencies of multiple technical and 
social systems that influence the engineering 
solution in ways that are difficult to understand 

and visualise. Our research aims to encapsulate 
domain knowledge, engineering, and systems 
theories into smart modelling and simulation 
tools to help in dealing with the reality of 
infrastructure systems.

The group is also interested in the application 
of systems modelling tools and Model 
Based Systems Engineering (MBSE) 
to infrastructure problems. We develop 
research to answer specific questions that 
help infrastructure organisations to plan and 
manage their operations and assets. The group 
is interested in how safety requirements, 
business constraints, and the introduction of 
new technologies, including smart sensors, 
and the IoT, impact planning, competency 
requirements, training, and the operation and 
management of infrastructure systems.

 TEAM
 – Dr Ricardo Peculis (Group 

lead)
 – Prof Peter Campbell
 – Mr Vu Lam Cao
 – Dr Shiva Pedram
 – Dr William Scott

 – Dr Farid Shirvani

 PROJECTS

 – Applying system of systems 
methodology to transport 
systems

 – Modelling Rail Asset 
Management

 – Modelling the impact of new 
technologies on rail roles and 
skills

 – Modelling the impact of 
new technology on rail track 
worker safety

PURPOSE
 – Infrastructure system of 

systems
 – Systems modelling and 

smart tools
 – Model Based Systems 

Engineering (MBSE)
 – Smart sensors and the 

Internet of Things (IoT)
 – Evaluation of virtual reality-

based training

Scott, W. & Campbell, P. (2016). Case study: Application 
of evolving architecture frameworks for heavy rail asset 
management and safety assurance. Insight, 19 (3), 43-46.

ABSTRACT

A heavy rail system is a complex system of systems that has 
specific challenges for asset management. The introduction 
of modern digital systems into existing rail systems adds 
further to this complexity. The Asset Standards Authority of 
Transport for New South Wales in Australia is introducing 
model-based systems engineering through the use of an 
architecture framework populated using the Systems Modeling 
Language (SysML), referred to hereafter as the Transport 
Network Architecture Framework (TNAF). The TNAF is 
intended initially to be used to act as a structure that will 

assist procurement through the depiction of the minimum 
standards to be met when specifying new systems to be acquired 
and integrated into the network. This article describes how 
architecture framework tools can be used for management of the 
various configurations.

NOTABLE PUBLICATION



Smart data analytics
—

Developing novel approaches for decision making 
problems.
SMART Infrastructure Facility’s (SMART’s) 
Smart data analytics research group focuses 
on the rapidly expanding area of business 
analytics and optimisation methods. The group 
develops novel approaches for decision making 
problems, based on machine learning and 
optimisation methods. It also applies advanced 
analytics and optimisation to infrastructure 
systems, logistics and supply chains, healthcare, 
and emergency response management. 

One particular focus of this research group is 
to bring together different aspects of nature-
inspired computing research work on neural 
networks, support vector machines, fuzzy 
logic and evolutionary computation. Such 
research, used independently or in combination 
with other others, can assist with providing 
better accuracy, computational time, and 

computational costs. Uses of these methods 
include pattern recognition and system 
modelling, intelligent control problems, and 
biomedical applications. 

 TEAM
 – Dr Nagesh Shukla (Group 

lead)
 – Ass Prof Rodney Clarke
 – Dr Mehbub Anwar
 – Dr Jun Ma
 – Mr Robert Ogie
 – Dr Rohan Wickramasuriya
 – Dr Jie ‘Jack’ Yang

 PROJECTS
 – Cancer radiotherapy 

modelling
 – PetaJakarta.org
 – Predictive model for 

suvivability of breast cancer
 – Shaping the Sydney of 

tomorrow

 – Value of health interventions 
for heroin use

PURPOSE

 – Developing novel 
approaches for decision 
making problems based on 
machine learning methods 
and optimisation methods

 – Applying advanced 
analytics and optimisation 
to infrastructure systems, 
logistics and supply chain, 
healthcare, and emergency 
response management

Shukla, N., Ma, J., Wickramasuriya, R., Huynh, N. & Perez, P. 
(2016). Modelling mode choice of individual in linked trips 
with artificial neural networks and fuzzy representation. In S. 
Shanmuganathan & S. Samarasinghe (Eds.), Artificial Neural 
Network Modelling (pp. 405-422). Switzerland: Springer 
International Publishing.

ABSTRACT

Traditional mode choice models consider travel modes of an 
individual in a consecutive trip to be independent. However, a 
persons choice of the travel mode of a trip is likely to be affected 
by the mode choice of the previous trips, particularly when it 
comes to car driving. Furthermore, traditional travel mode 
choice models involve discrete choice models, which are largely 
derived from expert knowledge, to build rules or heuristics. 

Their approach relies heavily on a predefined specific model 
structure (utility model) and constraining it to hold across 
an entire series of historical observations. In this chapter, 
we propose a data-driven methodology with artificial neural 
networks (ANNs) and fuzzy sets (to better represent historical 
knowledge in an intuitive way) to model travel mode choices. 
The proposed methodology models and analyses travel mode 
choice of an individual trip and its influence on consecutive trips 
of individuals. The methodology is tested using the Household 
Travel Survey (HTS) data of Sydney metropolitan area and its 
performance is compared with the state-of-the-art approaches 
such as decision trees. Experimental results indicate that the 
proposed methodology with ANN and fuzzy sets can effectively 
improve the accuracy of travel mode choice prediction.

NOTABLE PUBLICATION





Laboratories
—

COLLABORATION LABORATORY

HEAD OF LABORATORY | ASSOCIATE 
PROFESSOR RODNEY CLARKE | ASSOCIATE 
FELLOW

INTERNET OF THINGS LABORATORY

HEAD OF LABORATORY | DR MATTHEW 
BERRYMAN | IT ARCHITECT

OPEN SOURCE GEOSPATIAL LABORATORY

HEAD OF LABORATORY | DR TOMAS 
HOLDERNESS | HONORARY FELLOW

RAIL LOGISTICS LABORATORY

HEAD OF LABORATORY | MR ANDREW 
MCCUSKER | DIRECTOR, RAIL LOGISTICS

SMART has established a number of 
laboratories committed to enhancing the 
Facility’s offerings to academics, industry, 
business and government.

 The labs are internationally recognised and 
contribute heavily to the work undertaken 
at the Facility.

 – Multimedia user 
experience

 – Social engagement 
monitoring

 – Learning organisation 
principles

 – Spatial and functional 
semantics

 – Design and prototyping of 
smart sensors

 – Cloud-based deployment

 – Development of 
LoRaWAN solutions

 – Delivery of STEM classes 
for schools

 – Development of open 
source geospatial software 
use in infrastructure 
planning and management.

 – Teaching and discussing 
the benefits and 
applications of open source 
geospatial software.

 – Systems considerations in 
asset investment

 – Education and training for 
rail professionals

 – Improving customer 
service

 – Constraint modelling to 
enhance rail capacity



Collaboration
—

Applying business knowledge to infrastructure problems.
SMART Infrastructure Facility’s (SMART’s) 
Collaboration Laboratory (Co-Lab) is an 
interdisciplinary research site, developed in 
partnership with University of Wollongong’s 
(UOW’s) Faculty of Business. 

The lab further compliments SMART’s cross-
functional, collaborative and interdisciplinary 
approach to finding workable solutions 
for real world problems. Established in 
2011, Co-Lab integrates commerce-based 
reference disciplines, including management, 
marketing and systems analysis, with a range 
of infrastructure analysis design and usage 
problems.

Co-Lab’s researchers are currently engaged in 
developing new methods and techniques for 
use in hard and soft infrastructure analysis and 
design. This work assists policy and decision 
makes in determining the current use of 

existing infrastructure as well as planning for 
future infrastructure development.

An example of the benefits of cross-disciplinary 
working, the lab uses methods from 
ethnography and quantitative sociology mixed 
with social informatics (mobile technology and 
social media) to better understand and model 
social responses to policy or infrastructure 
changes.

 HEAD

 – Associate Professor Rodney 
Clarke (Director) 

 – Email  
co-lab-smart@uow.edu.au

 PROJECTS

 – Enhancing corporate 
capability and service 
delivery through advanced 
geosocial intelligence

 – PetaJakarta.org

PURPOSE

 – Multimedia user experience

 – Social engagement 
monitoring

 – Learning organisation 
principles

 – Spatial and functional 
semantics

Perez, P., Holderness du Chemin, T., Turpin, E. & Clarke, 
R. (2015). Citizen-driven flood mapping in Jakarta: a self-
organising socio-technical system. In G. Anders, J. Botev & 
M. Esch (Eds.), Proceedings - 2015 IEEE 9th International 
Conference on Self-Adaptive and Self-Organizing Systems 
Workshops, SASOW (pp. 174-178). Piscataway, New Jersey: 
IEEE.

ABSTRACT

The PetaJakarta.org project aims at advancing our capacity 
to understand and promote the resilience of cities to both 
extreme weather events as a result of climate change and to 
long-term infrastructure transformation as a process of climate 
adaptation. PetaJakarta.org is a pioneering web-based platform 
that harnesses the power of social media by gathering, sorting, 

and displaying information about flooding for Jakarta residents 
and governmental agencies in real time. It allows situational 
information to be collected and disseminated by community 
members through their location enabled mobile devices, and 
shared with emergency response agencies. We argue that 
PetaJakarta.org is, in essence, a self-organizing socio-technical 
system that couples people, mobile technology and autonomous 
sensors in a complex network of information. As a consequence, 
we need to explore the various dimensions of computational 
justice that characterize this system in order to identify its 
opportunities and challenges.

NOTABLE PUBLICATION



Internet of Things (IoT) 
—

A dedicated research space for the development of sensor 
and Internet of Things technologies.
SMART Infrastructure Facility (SMART) is 
leading the way in establishing an Internet of 
Things (IoT) network in the Illawarra region to 
enable effective sharing and analysis of data.

Partnering with University of Wollongong’s 
Sustainable Buildings Research Centre 
(SBRC), the IoT Laboratory - located within 
SMART’s $62 million facility - is a dedicated 
space for the development of sensor and IoT 
technologies.

Work conducted by the laboratory includes the 
utilisation of cutting-edge cloud computing and 
sensor technology to capture essential data on 
rising water levels.

This water level data has been used to inform 

emergency management authorities in 
monsoon-impacted regions.

The IoT Laboratory is a member of The 
Things Network, a community of technology 
enthusiasts and developers leading the way in 
developing a free and open Internet of Things 
data network.

 HEAD
 – Dr Matthew Berryman 

(Director)

 – Email  
mberryma@uow.edu.au

 PROJECTS
 – PetaJakarta.org

 – STEM Outreach: Internet of 
Things and emergency flood 
mapping

 MEMBERSHIP
 – The Things Network

PURPOSE

 – Design and prototyping of 
smart sensors

 – Cloud-based deployment

 – Development of LoRaWAN 
solutions

 – Delivery of STEM classes 
for schools



Open Source Geospatial
—

Using open source geospatial technologies to solve the 
infrastructure challenges of the 21st century.
SMART Infrastructure Facility’s (SMART’s) 
Open Source Geospatial Laboratory (OSGeo 
Lab) undertakes research concerning the 
use and development of free and open 
source geospatial software. This work assists 
governments, businesses and communities to 
solve the infrastructure challenges of the 21st 
century.

This laboratory is a member of the worldwide 
ICA-OSGeo Labs network, a joint initiative 
of the International Cartographic Association 
(ICA) and the Open Source Geospatial 
Foundation (OSGEO Foundation).

The purpose of this network is to support 
the development of open source geospatial 

software technologies, training and expertise, 
under the motto, “Geo for all”.

ICA-OSGeo Lab status is the industry 
benchmark for institutions actively engaged 
in creating, using  and teaching around open 
source geospatial software.

Other work undertaken by the Laboratory 
includes the provision of mentoring and 
practical experience for students in gaining 
key skills in using open source geospatial 
technologies.

 HEAD

 – Dr Tomas Holdernes 
(Director)

 – Email  
smart-facility@uow.edu.au

 PROJECTS

 – PetaJakarta.org
 – Shaping the Sydney of 

Tomorrow
 – SMART Infrastructure 

Dashboard

 MEMBERSHIP

 – Open Source Geospatial 
Foundation

PURPOSE

 – Undertake collaborative 
development of open source 
geospatial software use in 
the infrastructure planning 
and management sector.

 – Teaching and discussing the 
benefits and applications 
of open source geospatial 
software and data with 
UOW students and 
stakeholders.

Ogie, R., Holderness, T., Dunbar, M. & Turpin, E. (2016). Spatio-
topological network analysis of hydrological infrastructure as a 
decision support tool for flood mitigation in coastal mega-cities. 
Environmental and Planning B: Planning and Design, Online 
First 1-22.

ABSTRACT

Hydrological infrastructure components such as pumps, 
floodgates, and flood gauges are invaluable assets for mitigating 
flooding, which threatens millions of lives and damages property 
worth billions of dollars in coastal mega-cities around the world. 
By improving the understanding of how these hydrological 
infrastructure components are both spatially and topologically 
connected through waterways (rivers, canals, streams, etc.) 
within coastal mega-cities, more precise decisions can be made 

regarding the most appropriate hydrological infrastructure 
components required to mitigate flooding during emergency 
conditions. This paper explores the use of graph theory to 
create a spatio-topological model of a real world hydrological 
infrastructure network for one of the most representative 
coastal mega-cities-Jakarta, Indonesia. The network is modeled 
as a directed multigraph, with hydrological infrastructure 
represented as network nodes and waterways as edges. The 
article demonstrates how the network model can be used as a 
real-time decision support tool for responding to flooding events 
by alerting decision makers to the occurrence of rising water 
levels in any given area and, suggesting the most appropriate 
infrastructure components to engage in order to prevent a given 
area from flooding.

NOTABLE PUBLICATION



Rail Logistics
—

Enhancing understanding of rail customer behaviour.

SMART Infrastructure Facility’s Rail Logistics 
Laboratory was established in 2011 with 
NSW RailCorp funding of $10 million, to 
facilitate better rail infrastructure planning 
and management.  The lab undertakes key 
research that applies international experience, 
operational know-how, simulation, modelling 
and analysis.

Currently, the lab is building models for rail 
service providers that enhance understanding 
and appreciation of customer behaviour – 
whether it is freight or commuter customers.

SMART’s Rail Logistics research focus covers 
the following:

 – Systems considerations in asset investment
 – Education and training for rail professionals
 – Improving customer service
 – Constraint modelling to enhance rail capacity

 – Sensormatics

These five research streams have been 
developed through a process of industry and 
government consultation, and they reflect the 
need to cover gaps in existing research and 
to develop new tools for better planning and 
management of rail infrastructure.

In addition to the research undertaken within 
the lab, key staff act as consultants to a range of 
rail providers at all levels.

 HEAD

 – Mr Andrew McCusker 
(Director)

 – Email  
smart-facility@uow.edu.au

 PROJECTS

 – Constraint modelling of 
railway system

 – Enhancing corporate 
capability and service delivery 
through advanced geosocial 
intelligence

 MEMBERSHIP

 – Australasian Centre for Rail 
Innovation

PURPOSE

 – Systems considerations in 
asset investment

 – Education and training for 
rail professionals

 – Improving customer service

 – Constraint modelling to 
enhance rail capacity

Ghaderi, H., Namazi-Rad, M., Cahoon, S. & Fei, J. (2015). 
Improving the quality of rail freight services by managing 
the time-based attributes: the case of non-bulk rail network 
in Australia. World Review of Intermodal Transportation 
Research, 5 (3), 203-220.

ABSTRACT

The increasing role of the rail industry in freight markets has 
been a focusing point when developing transport policies by 
many governments across the world. The non-bulk freight 
market in Australia is an example where competition between 
road and rail is well pronounced. Long transit times and low 
levels of reliability are key concerns of freight customers 
hindering their use of rail for interstate freight movements. 
With the objective of quantitatively evaluating the trade-offs 

between transit time and reliability, this paper provides insights 
on how managing the time-based transport attributes can create 
a competitive advantage for rail transport. To investigate the 
impact of reducing transit time on train punctuality, an arrival 
distribution function was developed for both actual and reduced 
transit time scenarios. The results of the case study show that a 
marginal reduction in transit time can significantly improve the 
service reliability in shorter corridors.

NOTABLE PUBLICATION





Projects
—
SMART undertakes a number of 
pure research and commissioned 
commercial projects and 
consultancies that contribute to the 
sustainability of the Facility through 

revenue, strategic partnerships, 
publications, national and internal 
impact amd recognition.

Major  projects in 2015 - 2016 include:

APPLYING SYSTEM OF 
SYSTEMS METHODOLOGY TO 
TRANSPORT SYSTEMS

CANCER RADIOTHERAPY 
MODELLING

CONSTRAINT MODELLING OF 
RAILWAYS SYSTEM

INFRASTRUCTURE COST 
DRIVERS STDUY

ENHANCING CORPORATE 
CAPABILITY AND SERVICE 
DELIVERY THROUGH 
ADVANCED GEOSOCIAL 
INTELLIGENCE

PETAJAKARTA.ORG

SHAPING THE SYDNEY OF 
TOMORROW

UOW TRAFFIC MODELLING

VALUE OF HEALTH 
INTERVETIONS FOR HEROIN 
USE

VISION ILLAWARRA



PetaJakarta.org 
—
An online tool for civic engagement 
during emergency events.
PetaJakarta.org is a research project led by SMART, in 
collaboration with the Jakarta Emergency Management Agency 
(BPBD DKI Jakarta) and Twitter Inc.

The Joint Pilot Study for the project was operationally active 
from December 2014 to March 2015, and PetaJakarta 2.0 
launched in December 2015. During this time, the project 
enabled Jakarta’s citizens to report the locations of flood events 
using social media network Twitter, thereby contributing to 
a publicly-accessible real-time map of flood conditions at 
PetaJakarta.org. This data was used by BPBD DKI Jakarta 
to cross-validate formal reports of flooding from traditional 
data sources, supporting the creation of information for flood 
assessment response, and management in real-time.

Through its integration with BPBD DKI Jakarta’s existing 
disaster risk management (DRM) information ecosystem, the 
PetaJakarta.org project has proven the value and utility of social 
media as a mega-city methodology for crowd-sourcing relevant 
situational information to aid in decision-making and response 
coordination during extreme weather events.

For residents of Jakarta, PetaJakarta.org has enabled 
autonomous users to make independent decisions regarding 
safety and navigation response to the flood in real-time. This 
social strategy is underpinned by the open source software 
CogniCity, a framework for urban data that anyone is free to 
inspect, download and redesign. This open-source ethos and the 
transparency it facilitates were critical to the success of the joint 
Pilot Study.

The project was acknowledged by the US Government when 
their Federal Register cited SMART’s PetaJakarta.org project as 
an example of best practice for using crowdsourced information 
in an emergency situation. 

This research project and the partnership with Twitter, has had 
real impact on the ground in Jakarta, making over 2.2 million 
Twitter impressions during its Pilot Study alone.

Infrastructure 
cost drivers
—
Understanding the causes of rising 
transport infrastructure costs in 
Australia.
SMART has conducted a major study to understand the causes 
of rising transport infrastructure costs in Australia over the past 
15 years. Researchers have undertaken a detailed comparison 
of public road and rail transport infrastructure costs over time, 
across three jurisdictions (New South Wales, Queensland and 
Victoria), and by project scale (from small projects of less than 
$10 million to multi-billion dollar mega-projects).

Researchers identified a range of challenges faced by the three 
participating jurisdictions in delivering public infrastructure 
cost effectively, highlighting unique complexities in road and rail 
projects and their cost implications.

This project included collecting cost data from transport 
departments by individual project and cost driver, undertaking 
econometric analysis of trends, and cross-checking that analysis 
with publicly available data from the Australian Bureau of 
Statistics, the Bureau of Infrastructure, Transport and Regional 
Economics, and other public data sources. 

Over the study period, researchers found the main driver of 
rising costs has been the mining boom. During this time public 
infrastructure investment competed with private infrastructure 
for a limited supply of design, engineering and construction 
services, as well as capital and construction-site labour. 

Other significant cost drivers include: jurisdictions specifying 
their own design and technical standards, environmental 
requirements, and limited competition for ‘Tier 1’ type projects.  

This study provides several recommendations designed to 
address these issues. For instance, large projects should be 
broken up into smaller projects to generate more competition for 
the work.



Enhancing 
corporate 
capability and 
service 
delivery
—
Boosting innovation and customer 
service through social listening.
Together with the Faculty of Business, University of Wollongong 
(UOW), SMART Infrastructure Facility (SMART) is 
investigating how social listening and engagement can be 
captured and used to boost innovation and customer service 
delivery by Hong Kong’s MTR Corporation (MTR).

Utilising SMART’s geosocial intelligence (GSI) capabilities, this 
project - Enhancing corporate capability and service delivery 
through advanced geosocial intelligence - intends to develop a 
knowledge-sharing platform that captures, organises, and offers 
opportunities to act on information harvested from MTR’s 
internal community, and public social networks. This knowledge 
sharing platform will be delivered in the form of a custom-built 
suite of applications to suit the corporation’s needs.

A key challenge of this project is to overcome problems 
associated with employee-led innovation, such as outlier 
opinions, bias, and bottlenecks. Through developing a 
crowdsourcing system that uses meta-moderation for quality 
control, these problems will be resolved, as staff will be given the 
ability to submit ideas, and evaluate those of their peers. This 
will result in all submissions being assessed by more than one 
staff member.

In order to garner the reactions and mood of MTR’s customers, 
the suite of applications will use GSI practices to harness this 
information, and deliver it to MTR staff in real-time.

Applying system 
of systems 
methodology 
to transport 
systems
—
A framework to link transport 
stakeholders with the delivery process.
SMART Infrastructure Facility is assisting in the development of 
a framework capable of describing and linking all key transport 
enterprise stakeholder concerns and involvements in the 
transportation project delivery process. The initial model is for 
the Heavy Rail sector, with the ultimate goal being to generalise 
the model to cover all modes of public transport. 

The need for such a model-based systems engineering 
approach and toolset is becoming increasingly urgent across 
multiple sectors in order to understand and work with all 
the interdependencies that exist between the components 
comprising modern transport systems. Experience has also 
shown that access to such a model, rather than a document-
based system, leads to deeper understanding of the systems and a 
greater ability to discover errors.

The use of an architecture framework-type model provides 
a powerful structure for managing the engineering and 
behavioural aspects of large complex transport systems. At the 
top level, many stakeholders and their expectations are modelled 
and presented to them in views specific to each user’s needs so 
that the interdependencies can be managed in a timely manner. 

Importantly, the architecture framework is designed to be 
readily adaptable to a range of applications within the transport 
sector, for example in addressing the impact of introducing new 
technologies in rail operations to human behaviours.



Research team
—

PROFESSOR PASCAL PEREZ

Director

Professor Pascal Perez the current 
Director of SMART Infrastructure 
Facility where he is responsible for 
academic governance and establishing 
strategic scientific partnerships. Pascal is 
a specialist of integrative infrastructure 
modelling, using various computer 
simulation technologies to explore 
complex interactions between social 
and technological components of 
infrastructure systems. He has a 30-year 
experience in complex system modelling, 
first in France, then at the Australian 
National University and CSIRO.

MR ANDREW MCCUSKER

Director, Rail Logistics

Mr Andrew McCusker was appointed 
as SMART’s Director of Rail Logistics 
in 2011. In this role, Mr McCusker is 
responsible for leading the Facility’s 
research capability to support and 
champion the role of rail networks in 
Australia, and globally. Mr McCusker 
has developed his expertise in the rail 
industry over a lengthy career, during 
which he has been involved with a number 
of prominent rail services worldwide. 
Such services include the internationally 
renowned MTR Hong Kong, as well as 
Transport for NSW and Metro Trains 
Melbourne.

DR JOE BRANIGAN

Senior Research Fellow

Joe Branigan is an economist 
specialising in the economic regulation 
of infrastructure. His experience has 
covered academic, government and 
private sector roles, including with 
the Federal Treasury and Productivity 
Commission, as well as leading economic 
consulting firms and the Queensland 
Competition Authority.  Joe has years 
of experience and expertise in providing 
economic and public policy advice across 
a number of sectors including public 
infrastructure (roads and rail), electricity, 
water and ports.

DR RICARDO PECULIS

Senior Research Fellow

DR NAGESH SHUKLA

Senior Research Fellow

Dr Nagesh Shukla is a Senior Research 
Fellow at SMART Infrastructure facility, 
working in the domain of industrial and 
systems engineering, particularly in the 
areas of data analytics and optimisation. 
Dr Shukla’s research focuses on the 
development of: (i) models that deal 
with making complex business processes 
efficient and effective; (ii) analytical 
models for system level optimisation and 
decision making; and (iii) data driven 
algorithms for decision making. Dr 
Shukla leads the Data Analytics team at 
SMART, where he commenced in 2011.

Dr Ricardo Peculis is an engineer 
experienced in large software-intensive 
systems for defence and civil applications 
in Australia and abroad. Dr Peculis joined 
SMART Infrastructure Facility in 2016 
as a Senior Research Fellow, a position 
which will see him apply the skills 
acquired throughout his career to the 
research being conducted at the Facility. 
Prior to joining SMART, Dr Peculis has 
had extensive experience working on 
major Australian defence projects both in 
Australia and the USA.

ASSOCIATE PROFESSOR RODNEY  
CLARKE 

Associate Research Fellow
 
Ass Prof Clarke is the Head of the 
Collaboration Laboratory (Co-Lab) 
at SMART.  Rodney is an Associate 
Professor and the Head of Discipline at 
the School of Management, Operations 
and Marketing in the Faculty of Business. 
He also holds an honorary Associate 
Professorship in Information Systems 
at Karlstad University, Sweden where 
he successfully completed the post-
doctoral award of Docent in 2007 in the 
areas business processes and services, 
hypersystems design, and decision 
making. 



Dr Johan Barthélemy is an early career 
researcher in the area of Agent-based 
Modelling. During his PhD he developed 
the foundations of a parallelized micro-
simulation platform for population and 
mobility behaviour and applied it to the 
Belgian context. At SMART he applies his 
experiences in agent-based simulations 
and high performance computing to 
develop new models and improve the 
scalability of existing ones.

DR JOHAN BARTHELEMY

Associate Research Fellow

Dr Nam Huynh is a Research Fellow in 
the area of modelling and simulation of 
transport systems. He has vast experience 
in modelling and simulation for transport 
planning and operations research, and has 
been actively working in the areas since 
2009. He has been chief investigator in 
various commercial research projects in 
urban transport planning and rail logistics 
in collaboration with both government 
agencies and private sectors in New South 
Wales (Australia). Dr Huynh is the leader 
of the research group Infrastructure 
simulation and modelling.

DR NAM HUYNH

Research Fellow

DR JUN MA

Research Fellow

Dr Jun Ma is an experienced researcher 
in uncertain information processing and 
data analysis. Before joining SMART 
Infrastructure Facility, he worked as a 
senior research associate at the University 
of Technology, Sydney (UTS). He has 
over 10 years of experience working 
in research and teaching in China and 
Australia. His research focuses on data 
and decision analysis with applications. 
At SMART, he works as a data miner to 
provide data and analysis support for 
SMART research and projects.

DR ROHAN WICKRAMASURIYA

Senior Research Fellow

Dr Rohan Wickramasuriya is a Senior 
research fellow at SMART. His research 
focuses on applying geosimulation, 
spatio-temporal analytics, geo-
visualisation and remote sensing 
techniques to understand complex 
dynamics in urban and regional systems. 
Prior to joining SMART, he has worked 
as a Geospatial Specialist at a number of 
leading international research institutes 
including the Research Institute for 
Knowledge Systems in The Netherlands, 
and the International Water Management 
Institute in Sri Lanka.

DR WILLIAM SCOTT

Research Fellow

Dr Scott has been engaged in Systems 
Engineering (SE) since the 1990s, when 
he undertook research at the University 
of South Australia into enhancing SE tool 
capabilities using artificial intelligence 
techniques. Since then he has been 
engaged in modelling and simulation 
activities that aim to enhance SE 
activities largely in Australian defense 
and health sector operations.

DR MEHBUB ANWAR

Associate Research Fellow

Dr Anwar has extensive experience 
in survey design, data collection, 
sociodemographic analytics, structural 
equation modelling (SEM), discrete 
choice modelling (DCM), and crowd 
simulation using computer based 
software such as Excel, SPSS, Nlogit, 
AMOS, and MassMotion. Since 2014, Dr 
Anwar has been working as an Associate 
Research Fellow within the Rail Logistics 
Laboratory.



DR ASHKAN MASOUMAN

Associate Research Fellow

Dr Ashkan Masouman is an economist, 
specialising in econometric modelling 
and input-output analysis. He was one of 
the only two PhD students from School of 
Accounting, Economics and Finance to be 
awarded a SMART scholarship to pursue 
his research. In his doctoral thesis, he 
developed a dynamic inter-sectoral model 
to investigate the Illawarra economy. He 
is currently responsible for building large-
scale econometric input-output models to 
investigate the economy at national and 
subnational levels. 

MR ROBERT OGIE

Associate Research Fellow

Robert is a Data Analyst and researcher 
at SMART. His areas of expertise include 
infrastructure network modelling 
and analysis, infrastructure resilience 
assessments, vulnerability assessments 
of critical infrastructure, cyber security 
and critical infrastructure and geosocial 
intelligence. His ongoing PhD program, 
will enable coastal mega-cities in 
developing nations improve decision 
making and flood control outcomes by 
providing new understanding of how 
to transition the management of their 
hydrological infrastructure assets from a 
data-starved to a data-driven approach. 

DR TOMAS HOLDERNESS

Associate Research Fellow

Dr Ashkan Masouman is an economist, 
specialising in econometric modelling 
and input-output analysis. He was one of 
the only two PhD students from School 
of Accounting, Economics and Finance 
to be awarded a SMART scholarship 
to pursue his research. In his doctoral 
thesis, he developed a dynamic inter-
sectoral model to investigate the Illawarra 
economy. He is currently responsible for 
building large-scale econometric input-
output models to investigate the economy 
at national and subnational levels. He 
uses such models to inspect the impacts of 
economic activities.

Dr Shanaka Herath is a Vice-Chancellor’s 
Postdoctoral Research Fellow. His 
research interests include housing 
economics, urban economics and urban 
planning, with publications in leading 
international academic journals in 
regional science, urban planning and real 
estate economics. Between 2012 and 
2016, he was a Postdoctoral Research 
Associate at City Futures Research 
Centre at UNSW - Australia. He holds 
a PhD from WU Vienna University of 
Economics and Business, Austria.

DR SHANAKA HERATH

Research Fellow

Vu Lam Cao completed his Bachelor of 
Information Technology at Ho Chi Minh 
City University of Foreign Languages 
and Information Technology followed 
by a Master of Information Technology 
Management and Master of Information 
and Communication Technology at 
the University of Wollongong. Vu Lam 
has extensive experience using and 
developing traffic micro-simulation 
software to build up and analyse the 
transportation network and agent 
reaction.

MR VU LAM CAO

Associate Research Fellow

DR HUGH FOREHEAD

Associate Research Fellow

Dr Hugh Forehead has experience 
with agent based modelling, spatial 
data analysis and web mapping. He is 
responsible for the land use model in the 
Vision Illawarra simulation, a decision 
support tool for policy makers and 
infrastructure planners. Hugh has been 
instrumental in the development up of 
a traffic emissions micro-simulation 
framework, being built and tested with 
data for south-east Sydney. Hugh was 
previously a research scientist in Shell’s 
biofuel from microalgae project and 
helped to set up and run a 4 Ha pilot 
facility in Kona, USA. 



DR JIE ‘JACK’ YANG

Associate Research Fellow

Dr Jie (Jack) Yang has extensive 
experience in machine learning and cloud 
computing. Prior to joining University 
of Wollongong as a PhD candidate, 
he completed his Master degree from 
Huazhong University of Science and 
Technology (HUST), China. 

At SMART, Dr Yang is responsible for 
translating conceptual models into 
implementation programs and code 
prototyping (in particular, machine 
learning algorithms). Dr Yang also 
assists with the migration of machine-
based workflows to SMART’s new cloud 
computing facility.

Associate researchers (UOW)
—
Prof Katina Michael School of Computing and Information Science  
Geosocial intelligence; smart cities; Internet-of-Things

Prof Long Nghiem School of Civil, Mining and Environmental Engineering  
Water quality and filtration; co-digestion process

Prof Pauline McGuirk School of Geography and Sustainable Communities  
Urban planning; quality of urban life

Ass Prof Rodney Clarke School of Management, Operations and Marketing  
Social media; organisational research; socio-technical systems

Ass Prof Charles Harvie School of Accounting, Economics and Finance  
Regional economics; economic impact assessment

Dr Sarah Howard  School of Education  
Technology-related school change; teacher-student interaction

Dr Brian Yecies  School of Arts, English and Media  
Social media and Asian film industry; South East Asian smart cities

Dr Senevi Keridina School of Mechanical, Materials and Mechatronics  
Supply chain management and modelling; manufacturing engineering

Dr Daniel Daly  Sustainable Buildings Research Centre  
Building energy and water efficiency

Dr Albert Munoz  School of Management, Operations and Marketing  
Operations management; supply chain and logistics

Dr Michelle Voyer  Australian National Centre for Ocean Resources & Security  
Blue economy and coastal development

Dr Robert Gorkin III Australian Institute for Innovative Materials  
Internet-of-Things; virtual and augmented reality



Visiting and Honarary Fellows
—
Prof Brian Collins  Director, International Centre for Infrastructure Futures, University College London (UK)   
Resilience of infrastructure systems; liveable and productive cities; infrastructure governance and policy 

Prof Chris Barrett  Director, Biocomplexity Institute, Virginia Tech (USA)   
Massive simulation; agent-based modelling

Prof Charles Macal Director, Decision Science Program, Nargonne National Laboratory (USA)  
Complex and adaptive systems; agent-based modelling; decision science

Prof Amal Kumarage Senior Professor, Department of Transport and Logistics Management, University of Moratuma, Sri lanka 
Transport and Urban Planning

Prof Yves Demazeau Directeur de Recherche, Laboratoire d’Informatique de Grenoble, CNRS (FR)  
Artificial intelligence; agent-based modelling; machine learning

Prof Robert Tanton Director, National Centre for Social and Economic Modelling, University of Canberra (AU)  
Demographic micro-simulation; synthetic population; urban modelling

Prof Marcel Remon Professeur, Centre Namurois des Systèmes Complexes, Universite de Namur (B)  
Mathematics; P-NP problem; participatory development

Ass Prof Virginia Dignum Senior Fellow, Dept of Engineering Systems and Services, TU Delft (NL)  
Self-organising socio-technical systems; agent-based modelling of organisations

Ass Prof Frank Dignum Senior Fellow, Dept of Information and Computing Sciences, Utrecht University (NL)  
Artificial intelligence, intelligent systems; social practice theory

Ass Prof Lipeng Feng Senior Fellow, Dept of Economics and Management, Chongqing University (CN)  
Optimisation theory and modelling; supply chain management

Dr Arnaud Banos  Directeur de Recherche,Unite Mixte Geographie-Cities, CNRS (FR)  
Agent-based modelling, urban and transport modelling

Dr Sarah Dunn  Fellow, School of Civil Engineering and Geosciences, Newcastle University (UK)  
Resilience of infrastructure systems; infrastructure system modelling

Prof Peter Campbell Honorary Senior Fellow  
System of system, model-based system engineering

Prof Graham Harris Honorary Senior Fellow  
Complexity science; philosophie of science; environmental management

Mr Andrew McCusker Honorary Senior Fellow  
Rail logistics; organisational management; value assurance and value capture

Students
—
Mehrdad Amirghasemi PhD (2015), UOW, information systems & technology  
An effective parallel three-layer hybrid for permutation problems

Fariba Ramezani  PhD (2016), UOW, economics  
General Equilibrium Models and Uncertainty in Environmental Policies: Implications for Australia

Farid Shirvani  PhD (current), UOW, computing and information science   
Selection and Application of MBSE Methodology and tools to understand and bring greater transparency to the contracting of Large 
Infrastructure Projects

Shiva Pedram  PhD (current), UOW, computing and information science   
Evaluating the Impact of Virtual Reality Training Tool on NSW’s Miners’ Competency 

Ajith Jayasekare  PhD (current), UOW, computing and information science  
Geolocating an area specific synthetic population into dwellings

Robert Ogie  PhD (current), UOW, computing and information science  
Managing hydrological infrastructure assets for improved flood control in coastal mega-cities of developing nations

Brett Williams  MSc (current), UOW, computing and information science  
Evaluation of Transport Accessibility Measures in Non-Metropolitan Areas: A Case Study of the Shoalhaven Local Government Area

Simon Belieres  Internship (2015), INSA Toulouse (FR)  
Optimised vehicle routing for many to many delivery points

Corentin Calvet  Internship (2016), INSA Toulouse (FR)  
First contact with Opal card data and preliminary scans



Global network
—

 – MTR Hong Kong

 – Twitter, Inc.

 – BPBD, DKI Jakarta

 – APEC Business Advisory Council

 – Argonne National Laboratory (US)

 – Delft University of Technology

 – Newcastle University, UK

 – Oxford University, UK

 – Research Institute of Knowledge 
Systems (RIKS)

 – University College London (UCL)

 – University of Indonesia

 – Virginia Tech

INTERNATIONAL

DOMESTIC

 – ARRB Group
 – Attorney Generals Department — 

CIPMA
 – Australian Department of 

Infrastructure and Regional 
Development

 – Australian Financial Group
 – Australian National Data Service 

(ANDS)
 – Australian Urban Research 

Infrastructure Network (AURIN)
 – Bluescope Steel
 – Coal Services Health and Safety Trust
 – CSIRO
 – Droppoint
 – Infrastructure NSW
 – NSW Ports
 – NSW Trade and Investment
 – NSW Treasury

 – Office of Environment and Heritage
 – Pacific National
 – Peoplecare
 – Plenary Group
 – Port Kembla Coal Terminal
 – QLD Department of State 

Development, Infrastructure and 
Planning

 – Queensland University of Technology 
(QUT)

 – RMS Centre for Road Safety
 – Sydney Trains
 – The GPT Group
 – Transport for NSW
 – University of Melbourne
 – University of NSW
 – Victorian Department of Transport, 

Planning and Local Infrastructure
 – Yellowfin



International 
Symposium 
for Next 
Generation 
Infrastructure
—
The International Symposium for Next Generation 
Infrastructure (ISNGI) is an international consortium 
between SMART Infrastructure Facility, University of 
Wollongong, University College London, Oxford University, 
Delft University of Technology and the Biocomplexity 
Institute, Virginia Tech. The event returned to Wollongong 
in September 2016 for the fourth annual conference, at 
which experts and attendees were particularly interested in 
discussions around drones, sensors and the Internet of Things.

Dutch entrepreneur Mr Wienke Giezeman appeared as a 
keynote speaker, and participated in a number of panels 
across the two days of the conference, from 1-2 September. 
Mr Giezeman is the found of The Things Network, a global 
initiative to crowdsource city-wide open and free Internet of 
Things data networks.

Dr Catherine Ball, Founder and CEO of Remote Research 
Ranges, Managing Director of Elemental Strategy, and winner 
of the Telstra Queensland Business Woman of the Year Award 
in 2015, also spoke at the conference. Appearing as keynote 
at the conference dinner, Dr Ball – who is an internationally-
recognised authority on the use of drones – discussed the use of 
unmanned aerial vehicles in research that informs commercial 
and public sector projects and emergency response.

Other speakers at the conference included: The Hon. Paul 
Fletcher MP, Minister for Urban Infrastructure; and Dr 
Matt Ives, an Infrastructure Systems Modeller within the 
Environmental Change Institute at the University of Oxford; 
and Dr Tim Williams, CEO of the Committee for Sydney.

ISNGI 2016 was hosted by SMART Infrastructure Facility on 
behalf of the ISNGI Host Partners. The other organisations 
which make up this group include, the Biocomplexity Institute 
at Virginia Tech, Delft University of Technology, University 
College London and University of Oxford. The conference was 
last hosted by SMART in 2013, for the inaugural event.



Grants
—

2016 NSW Rents and Sales Report (Q2, 2016) - $10,000 
[funded by the NSW Department of Family and Community 
Services]

A reactive agent-based traffic micro-simulator with CUDA - 
NVidia GTX980 [funded by the NVidia GPU Grant Program]

CogniCity: Software as infrastructure for climate 
adaptation - video [funded by the Open Data Institute 
Showcase )

Digital China: from cultural presence to innovative nation - 
$249,500 [funded by the Australian Research Council Discovery 
Projects scheme]

Enhanced modelling capacity for the Industrial Ecology 
Virtual Laboratory - $260,000 [funded by the Australian 
Research Council Linkage infrastructure, equipment and 
facilities scheme]

Impact of severe climate variations on power grid’s 
resilience and customer-side reliability - $7000 [funded by 
the Research and Innovation Division, University of Wollongong 
UIC International Links Grants scheme]

Investigating the dynamics of digital inclusion - $130,000 
[funded by the Australian Research Council Linkage scheme]

Networking women entrepreneurs in Sydney and Dubai: 
innovation hubs - $10,000 [funded by the Council for 
Australian-Arab Relations]

Simulation of the spread of influenza in realistic synthetic 
populations - NVidia Titan X [funded by the NVidia GPU Grant 
Program]

Urban analytics data structure - $805,000 [funded by the 
Australian Research Council Linkage infrastructure, equipment 
and facilities scheme]

Awards
—

INSTITUTION OF CIVIL ENGINEERS AWARD FOR 
SMART COLLABORATION

A collaborative paper involving SMART’s Dr Tomas Holderness 
has received a prestigious international publishing award.

‘Network modelling for road-based faecal sludge management’, 
authored by Ruth Kennedy-Walker, Tomas Holderness, David 
Alderson, Barbara Evans and Stuart Barr, received the James 
Hill Prize, annually awarded by the Institution of Civil Engineers 
(ICE) Publishing for the best paper appearing in the Material 
Engineer journal.

ICE Publishing acknowledges the best work published in 
their journals each year, at the annual ICE Publishing Awards 
ceremony in London.

Discussing the paper, Dr Holderness said, “This work was 
a result of Dr Ruth Kennedy-Walker’s collaboration visit to 
SMART, March 2014.”

“We used crowd-sourced data to model sanitation networks in 
Nairobi, Africa.”

INTERNATIONAL CONFERENCE AWARDS 
ASSOCIATE RESEARCH FELLOW BEST PAPER

A leading international infrastructure conference has recognised 
the work of SMART Infrastructure Facility’s Robert Ogie, 
Associate Research Fellow.

Robert, who recently presented his paper ‘Vulnerability analysis 
of hydrological infrastructure to flooding in coastal cities – A 
graph theory approach’ at the International Conference on 
Smart Infrastructure and Construction (ICSIC), was awarded 
Best Paper in the conference’s Asset Management category.

Hosted by the Cambridge Centre for Smart Infrastructure 
and Construction (CSIC), the conference brought together 
world-leading academics and practitioners from the fields of 
infrastructure planning, asset management and infrastructure 
sensing and monitoring.



SMART Seminar Series
—
SMART hosts regular intereactive seminars throughout the year to showcase 
current research and activities of the Facility’s researchers and affiliates.

Leading locally, competing 
globally: measuring the University 
of Wollongong’s contribution to 
economic and social prosperity in the 
Illawarra and beyond

Mr Joe Branigan 
Senior Research Fellow 
SMART Infrastructure Facility 
University of Wollongong

DECEMBER 13, 2016

Business model generation and 
innovation for wellbeing

Dr George Blanas 
Professor of Quality Management 
Faculty of Business and Economics 
University of Applied Sciences of Thessaly

DECEMBER 1, 2016

The Internet of Things

Dr Matthew Berryman 
Director 
Internet of Things Laboratory 
SMART Infrastructure Facility 
University of Wollongong

NOVEMBER 15, 2016

The social system dynamics of 
software-intensive projects: steering 
to success

Dr Ricardo Peculis 
Senior Research Fellow 
SMART Infrastructure Facility 
University of Wollongong

OCTOBER 26, 2016

SEPTEMBER 23, 2016

Spatial simulation of complex adaptive 
systems: why “agents” only cannot do 
the job

Professor Arnaud Banos 
Visiting Professorial Fellow 
SMART Infrastructure Facility 
University of Wollongong

AUGUST 25, 2016

Clean Air and Urban Landscapes Hub 
(CAUL)

Dr Cathy Oke 
Knowledge Broker 
Clean Aur and Urban Landscapes Hub 
National Environmental Science Program

AUGUST 19, 2016

UrbanGrowth NSW Collaborative 
Learning – Working with Schools, 
TAFE and Universities

Ms Nicole Campbell 
Manager 
Collaborative Learning 
Urban Growth NSW

Optimisation of closed loop supply 
chain decisions using integrated game 
theoretic particle swarm algorithm

Mr Kalpit Patne 
Visiting Fellow 
SMART Infrastructure Facility 
University of Wollongong

JULY 8, 2016

A spatial mircosimulation model to 
forecast health needs of elderlies in 
2030 for Belgium (work in progress)

Ms Morgane Dumont 
Visiting Fellow 
SMART Infrastructure Facility 
University of Wollongong

JULY 1, 2016

Data is the new water in the digital age

Mr Anthony Nolan OAM 
Lead Data Scientist 
G3N1U5 Pty Ltd

JUNE 6, 2016

GeoSocial intelligence: assisting flood 
mitigation

Mr Robert Ogie 
Associate Research Fellow 
SMART Infrastructure Facility 
University of Wollongong

MAY 17, 2016

From big data to smart data

Dr Jie ‘Jack’ Yang 
Associate Research Fellow 
SMART Infrastructure Facility 
University of Wollongong

APRIL 28, 2016

Towards a semantic social media 
sentiment analysis

Associate Professor Rodney Clarke 
Director 
Collaboration Laboratory 
SMART Infrastructure Facility 
University of Wollongong

FEBRUARY 23, 2016

Unsimple truths: a very abbreviated 
and highly opinionated account of why 
science and engineering (as usually 
practiced) do not cope well with the 
complexity of environmental and 
infrastructure systems – what we need 
to change and why

Professor Graham Harris 
Honorary Professorial Fellow 
SMART Infrastructure Facility 
University of Wollongong

NOVEMBER 25, 2015

Gorkha 2015 earthquake: impacts 
on resilience of communities and 
infrastructure

Dr Sean Wilkinson 
Senior Lecturer in Structural Engineering 
School of Engineering and Geosciences 
Newcastle University

NOVEMBER 5, 2015



How resilient are our infrastructure 
systems?

Dr Sarah Dunn 
Lecturer in Structural Engineering 
School of Engineering and Geosciences 
Newcastle University

AUGUST 21, 2015

Mining a system: the use of data 
mining and system dynamics to explore 
technology integration

Dr Jun Ma 
Research Fellow 
SMART Infrastructure Facility 
University of Wollongong

Dr Jie ‘Jack’ Yang 
Associate Research Fellow 
SMART Infrastructure Facility 
University of Wollongong

Dr Sarah Howard 
Senior Lecturer 
School of Education 
Faculty of Social Sciences 
University of Wollongong

AUGUST 12, 2015

The progress and performance of UK 
PFI

Mr Alex Murray 
Teaching Fellow and Research Associate 
The Bartlett School of Construction and 
Project Management 
University College London

From social media to geosocial 
intelligence: a report on civic co-
management for climate adaptation 
from Jakarta, Indonesia

Dr Tomas Holderness 
Research Fellow 
SMART Infrastructure Facility 
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Book 
chapters
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Barthelemy, J. (2016). Household allocation. In R. Lovelace & M. Dumont (Eds.), 
Spatial Microsimulation with R (pp. 171-182). Boca Raton, United States: CRC Press.

Clarke, R. J. (2015). Apps in the field: prototyping hypersite for describing work 
practices in workplaces. In Y. Zhang (Eds.), Handbook of Mobile Teaching and 
Learning (pp. 535-555). Heidelberg, Germany: Springer.

Clarke, R. J. (2015). Transforming assessments into the digital domain. In Y. Zhang 
(Eds.), Handbook of Mobile Teaching and Learning (pp. 787-809). Heidelberg, 
Germany: Springer.

Shukla, N., Ma, J., Wickramasuriya, R., Huynh, N. & Perez, P. (2016). Modelling 
mode choice of individual in linked trips with artificial neural networks and fuzzy 
representation. In S. Shanmuganathan & S. Samarasinghe (Eds.), Artificial Neural 
Network Modelling (pp. 405-422). Switzerland: Springer International Publishing.

Turpin, E. & Holderness, T. (2015). From social media to geosocial intelligence: 
experiments with crowdsourcing civic co-management for flood response in Jakarta, 
Indonesia. In S. Nepal, C. Paris & D. Georgakopoulos (Eds.), Social Media for 
Government Services (pp. 115-134). United States: Springer.

Yang, J., Ma, J. & Howard, S. K. (2016). A structure optimization algorithm of neural 
networks for pattern learning from educational data. In S. Shanmuganathan & S. 
Samarasinghe (Eds.), Artificial Neural Network Modelling (pp. 67-82). Switzerland: 
Springer International Publishing.

Yecies, B., Yang, J., Berryman, M. J. & Soh, K. (2015). Marketing bait (2012) using 
SMART data to identify e-guanxi among Chinas Internet Aborigines. In N. Mingant, 
C. Tirtaine & J. Augros (Eds.), Film Marketing into the Twenty-First Century (pp. 132-
146). London United Kingdom: British Film Institute - Palgrave.

STILL TO COME...

At present, SMART researchers are working on X contributions likely to be published 
in 2017-2018.

Interested in writing with SMART? Our collaborative subject matter experts are always 
keen to work with others in the field to share their knowledge.

To reach out regarding publications, please contact:

PROFESSOR PASCAL PEREZ
Director
Ph: +61 2 4298 1241
Email: pascal_perez@uow.edu.au
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Journal  
articles
—

Anwar, A. M. (2016). Presenting traveller preference heterogeneity in the context of 
agency theory: understanding and minimising the agency problem. Urban, Planning and 
Transport Research, 4 (1), 26-45.

Barthelemy, J. & Toint, P. L. (2015). A stochastic and flexible activity based model 
for large population application to Belgium. Journal of Artificial Societies and Social 
Simulation, 18 (3), 15-35.

Barthelemy, J., Carletti, T., Collier, L., Hallet, V., Moriamé, M. & Sartenear, A. (2016). 
Interaction prediction between groundwater and quarry extension using discrete choice 
models and artificial neural networks. Environmental Earth Sciences, 75 (23), 1467.

Collier, L., Barthelemy, J., Carletti, T., Moriamé, M., Sartenear, A. & Hallet, V. (2015). 
Calculation of an interaction index between the extractive activity and groundwater 
resources. Energy Procedia, 76 412-420.

Ghaderi, H., Namazi-Rad, M., Cahoon, S. & Fei, J. (2015). Improving the quality of 
rail freight services by managing the time-based attributes: the case of non-bulk rail 
network in Australia. World Review of Intermodal Transportation Research, 5 (3), 203-
220.

Hoang, V. Phuong., Shanahan, M., Shukla, N., Perez, P., Farrell, M. & Ritter, A. (2016). 
A systematic review of modelling approaches in economic evaluations of health 
interventions for drug and alcohol problems. BMC Health Services Research, 16 (127), 
1-14.

Howard, S. K., Ma, J. & Yang, J. (2016). Student rules: exploring patterns of students’ 
computer-efficacy and engagement with digital technologies in learning. Computers 
and Education, 101 29-42.

Huynh, N., Perez, P., Berryman, M. & Barthelemy, J. (2015). Simulating transport and 
land use interdependencies for strategic urban planning-an agent based modelling 
approach. Systems, 3 (4), 177-210.

Huynh, N., Barthelemy, J. & Perez, P. (2016). A heuristic combinatorial optimisation 
approach to synthesising a population for agent based modelling purposes. Journal of 
Artificial Societies and Social Simulation, 19 (4), 11-1-11-21.

Jiang, T., Yu, P., Hailey, D., Ma, J. & Yang, J. (2016). The impact of electronic health 
records on risk management of information systems in Australian residential aged care 
homes. Journal of Medical Systems, 40 (9), 204-1-204-7.

Le Page, C., Dray, A., Perez, P. & Garcia, C. (2016). Exploring how knowledge and 
communication influence natural resources management With ReHab. Simulation and 
Gaming: an international journal of theory, design and research, 47 (2), 257-284.

Mehmet, M. I. & Clarke, R. J. (2016). B2B social media semantics: Analysing 
multimodal online meanings in marketing conversations. Industrial Marketing 
Management, 54 92-106.

Munoz, A. & Dunbar, M. (2015). On the quantification of operational supply chain 
resilience. International Journal of Production Research, 53 (1), 6736-6751.

Namazi-Rad, M., Dunbar, M. E., Ghaderi, H. & Mokhtarian, P. (2015). Constrained 
optimization of average arrival time via a probabilistic approach to transport reliability. 
Plos One, 10 (5), e0126137-1-e0126137-15.

Namazi-Rad, M. & Steele, D. (2015). What level of statistical model should we use in 
small area estimation. Australian and New Zealand Journal of Statistics, 57 (2), 275-
298.

Namazi-Rad, M., Perez, P., Berryman, M. J. & Wickramasuriya, R. (2016). A semi-
empirical determination of perceived liveability. Bullitin of Sociological Methodolgy, 
129 (1), 5-24.

Namazi-Rad, M., Mokhtarian, P., Shukla, N. & Munoz, A. (2016). A data-driven 
predictive model for residential mobility in Australia - a generalised linear mixed model 
for repeated measured binary data. Journal of Choice Modelling, Online First 1-12.

Namazi-Rad, M., Tanton, R., Steel, D., Mokhtarian, P. & Das, S. (2016) An 
unconstrained statistical matching algorithm for combing individual and household 
level geo-specific census and survey data, National Institute for Applied Statistics 
Research Australia, University of Wollongong, Working Paper 01-16,  35.



Journal 
articles
—

Ogie, R., Holderness, T., Dunbar, M. & Turpin, E. (2016). Spatio-topological network 
analysis of hydrological infrastructure as a decision support tool for flood mitigation in 
coastal mega-cities. Environmental and Planning B: Planning and Design, Online First 
1-22.

Ogie, R. (2016). Adopting incentive mechanisms for large-scale participation in mobile 
crowdsensing: from literature review to a conceptual framework. Human-centric 
Computing and Information Sciences, 6 (1), 24-1-24-31.

Ogie, R. (2016). Bring your own device: an overview of risk assessment. IEEE 
Consumer Electronics Magazine, 5 (1), 114-119.

Padawangi, R., Turpin, E., Herlily, , Prescott, M. F., Lee, I. & Shepherd, A. (2016). 
Mapping an alternative community river: the case of the Ciliwung. Sustainable Cities 
and Society, 20 147-157.

Sabri, S., Rajabifard, A., Ho, S., Namazi-Rad, M. & Pettit, C. (2015). Alternative 
planning and land administration for future smart cities. IEEE Technology and Society 
Magazine, 34 (4), 33-35, 73.

Sangi, M., Win, K., Shirvani, F., Namazi-Rad, M. & Shukla, N. (2015). Applying a novel 
combination of techniques to develop a predictive model for diabetes complications. 
PLoS One, 10 (4), e0121569-1-e0121569-22.

Scott, W. & Campbell, P. (2016). Case study: Application of evolving architecture 
frameworks for heavy rail asset management and safety assurance. Insight, 19 (3), 43-
46.

Shukla, N., Keast, J. E. & Ceglarek, D. (2015). Role activity diagram-based discrete 
event simulation model for healthcare service delivery processes. International Journal 
of Systems Science, Online First 1-16.

Shukla, N., Lahiri, S. & Ceglarek, D. (2015). Pathway variation analysis (PVA): 
modelling and simulations. Operations Research for Health Care, In press

Shukla, N. & Kiridena, S. (2016). A fuzzy rough sets-based multi-agent analytics 
framework for dynamic supply chain configuration. International Journal of 
Production Research, Online First 1-17.

Shukla, N., Perez, P., Tiwari, M. K., Ceglarek, D. & Dias, J. M. (2016). Editorial: 
Modelling and simulation in health care systems. International Journal of Systems 
Science: Operations & Logistics, Online First 1-2.

Shukla, N., Wickramasuriya, R., Miller, A. Alexis. & Perez, P. (2015). An approach to 
plan and evaluate the location of radiotherapy services and its application in the New 
South Wales, Australia. Computer Methods and Programs in Biomedicine, Online First 
1-24.

Suesse, T., Namazi-Rad, M., Mokhtarian, P. & Barthelemy, J. (2015) Estimating cross-
classified population counts of multidimensional tables: an application to regional 
Australia to obtain pseudo-census counts, National Institute for Applied Statistics 
Research Australia, University of Wollongong, Working Paper 10-15, 2015, 35.

Tyagi, S., Shukla, N. & Kulkarni, S. (2016). Optimal design of fixture layout in 
a multi-station assembly using highly optimized tolerance inspired heuristic. 
Applied Mathematical Modelling: simulation and computation for engineering and 
environmental systems, 40 (11-12), 6134-6147.

Ulutas, A., Shukla, N., Kiridena, S. & Gibson, P. (2015). A utility-driven approach 
to supplier evaluation and selection: empirical validation of an integrated solution 
framework. International Journal of Production Research, Online First 1-14.

Waters, E. K., Hamilton, A. J., Sidhu, H. S., Sidhu, L. A. & Dunbar, M. (2016). Zoonotic 
transmission of waterborne disease: a mathematical model. Bulletin of Mathematical 
Biology, 78 169-183.

Yang, J. & Ma, J. (2015). A big-data processing framework for uncertainties in 
transportation data. In A. Yazici, N. R. Pal, U. Kaymak, T. Martin, H. Ishibuchi, C. Lin, 
J. M. C. Sousa & B. Tutmez (Eds.), IEEE International Conference on Fuzzy Systems 
(FuzzIEEEE 2015) (pp. 1-6). United States: IEEE.

Yang, J. & Ma, J. (2016). A hybrid gene expression programming algorithm based on 
orthogonal design. International Journal of Computational Intelligence Systems, 9 (4), 
778-787.



Yang, J. & Ma, J. (2016). A structure optimization framework for feed-forward neural 
networks using sparse representation. Knowledge-Based Systems, 109 61-70.

Yang, J., Ma, J. & Howard, S. K. (2016). Exploring technology integration in education 
using fuzzy representation and feature selection. 2016 IEEE International Conference 
on Fuzzy Systems, FUZZ-IEEE 2016 (pp. 1288-1293). IEEE.

Yecies, B., Yang, J., Shim, A., Soh, K. & Berryman, M. J. “The Douban online social 
media barometer and the Chinese reception of Korean popular culture flows.” 
Participations: journal of audience and reception studies 13 .1 (2016): 114-138.



Conferences
—

Anwar, A. M., Tieu, A. Kiet., Gibson, P., Berryman, M. J., Win, K., McCusker, A. & 
Perez, P. (2015). Exploring agency relationship in transport service sector by analysing 
traveller choice behaviour. In J. Ferreira & R. Goodspeed (Eds.), 14th International 
Conference on Computers in Urban Planning and Urban Management (CUPUM 2014) 
(pp. 1-21). Computers in Urban Planning and Urban Management.

Clarke, R. (2016). International industry research collaborations: the case of Peta 
Jakarta - some lessons learnt. International Symposium for Next Generation 
Infrastructure (ISNGI 2016) Keynote.

Clifton, K. & Perez, P. (2015). Workshop synthesis: Built environment and contextual 
variables. Transportation Research Procedia, 11 452-459. Transportation Research 
Procedia.

Howard, S., Ma, J., Yang, J. & Thompson, K. (2015). Mining a system: The use of data 
mining and system dynamics to explore technology integration. EARLI 2015 Book of 
Abstracts (pp. 380-381).

Howard, S., Maton, K., Rennie, E., Ma, J., Yang, J., Thomas, J., Ciao, M. & Srikhanta, 
R. (2016). Big Data, Big Theory: Moving beyond new empiricism to generate powerful 
explanations. 3rd ISA Forum of Sociology: Book of Abstracts (p. 316). International 
Sociological Association.

Huynh, N., Cao, V. Lam., Wickramasuriya, R., Berryman, M., Perez, P. & Barthemlemy, 
J. (2015). An agent based model for the simulation of transport demand and land 
use. Application to a Sydney metropolitan area. In T. Dolan & B. Collins (Eds.), 
International Symposium for Next Generation Infrastructure (ISNGI 2014) (pp. 69-
74). United Kingdom: University College London.

Huynh, N., Barthelemy, J., Perez, P., Kumarage, A. & Campbell, P. (2015). Discrete 
event modelling for operational planning of urban public transport services - towards 
minimising the bunching of an urban bus service (WIP). In S. Mittal, I. Moon & E. 
Syriani (Eds.), Summer Computer Simulation Conference (SCSC 2015) (pp. 41-46). 
United States: Simulation Councils, Inc..

Ma, J., Yang, J., Wickramasuriya Denagamage, R. & Safadi, M. (2016). A conceptual 
model for clustering local government areas using complex fuzzy sets. 2016 IEEE 
International Conference on Fuzzy Systems, FUZZ-IEEE 2016 (pp. 2020-2026). 
IEEE.

Masouman, A., Harvie, C. & Perez, P. (2016). Regional planning and policy analysis 
in Australia through integrated economic modelling. 45th Australian Conference Of 
Economists 2016 (pp. 1-23).

Ogie, R. (2016). Managing hydrological infrastructure assets for improved flood 
mitigation in coastal mega-cities of developing nations: From data-starved to data-
driven approach. International Symposium for Next Generation Infrastructure (ISNGI 
2016) Pitch.

Patil, R., Shukla, N. & Kiridena, S. (2016). Simulation-based evaluation of an 
integrated planning and scheduling algorithm for maintenance projects. 23rd EurOMA 
Conference.

Perez, P., Holderness du Chemin, T., Turpin, E. & Clarke, R. (2015). Citizen-driven 
flood mapping in Jakarta: a self-organising socio-technical system. In G. Anders, J. 
Botev & M. Esch (Eds.), Proceedings - 2015 IEEE 9th International Conference 
on Self-Adaptive and Self-Organizing Systems Workshops, SASOW (pp. 174-178). 
Piscataway, New Jersey: IEEE.

Perez, P., Wickramasuriya, R., Huynh, N. & van Delden, H. (2015). Stepping away 
from trend analyses for regional integrated planning and modelling. In T. Dolan & B. S. 
Collins (Eds.), International Symposium for Next Generation Infrastructure (ISNGI 
2014) (pp. 195-200). United Kingdom: University College London.

Ramezani, F., Harvie, C. & Arjomandi, A. (2016). Australian emissions reduction 
subsidy policy under persistent productivity shocks. 60th AARES Annual Conference, 
Canberra ACT, 2-5 February 2016 (pp. 1-24). USA: University of Minnesota 
Department of Applied Economics.

Savage, C., Kautz, K. & Clarke, R. (2015). Fears and triggers: A conceptual study of 
vendor-supplied maintenance and maintenance deferral of standard package software. 
Australasian Conference on Information Systems (pp. 1-14). Adelaide, Australia.



Scott, W. R., Arabian, G., Campbell, A. P. & Fullalove, R. (2015). Improving engineering 
governance for large infrastructure projects. In T. Dolan & B. S. Collins (Eds.), 
International Symposium for Next Generation Infrastructure (ISNGI 2014) (pp. 259-
266). United Kingdom: University College London.

Shiva Pedram, Pascal Perez, Stephen Palmisano and Matthew Farrelly, A Systematic 
Approach to Evaluate the Role of Virtual Reality as a Safety Training Tool in the 
Context of the Mining Industry, in Naj Aziz and Bob Kininmonth (eds.), Proceedings of 
the 16th Coal Operators’ Conference, Mining Engineering, University of Wollongong, 
10-12 February 2016, 433-442.

Shukla, N., Wickramasuriya, R., Miller, A. & Perez, P. (2015). Population accessibility 
to radiotherapy services in New South Wales Region of Australia: a methodological 
contribution. Journal of Physics: Conference Series, 616 012004-1-012004-9. 
Coimbra, Portugal Euro Mini conference: Improving Healthcare: New Challenges, New 
Approaches.

Shukla, N., Ma, J., Wickramasuriya Denagamage, R., Huynh, N. N. & Perez, P. (2015). 
Tour-based travel mode choice estimation based on data mining and fuzzy techniques. 
In T. Dolan & B. S. Collins (Eds.), International Symposium for Next Generation 
Infrastructure (ISNGI 2014) (pp. 215-220). United Kingdom: University College 
London (UCL).

Shukla, N., Cao, V., Phuong, V., Shanahan, M., Ritter, A. & Perez, P. (2016). Individual-
level simulation model for cost benefit analysis in healthcare. In T. Claus, F. Hermann 
& M. Manitz (Eds.), Proceedings, 30th European Conference on Modelling and 
Simulation, ECMS 2016 (pp. 138-144). United States: Springer.

Turpin, E. (2015). Mesoscalarity: data polities and designed engagement. Data Across 
Scales Conference.

Turpin, E. (2015). Inclemencies of the sun: per capita. Annual Meeting of the American 
Comparative Literature Association.

Yang, J. & Anwar, A. Mehbub. (2016). Social media analysis on evaluating 
organizational performance: a railway service management. 2016 IEEE 2nd 
International Conference on Big Data Intelligence and Computing (DataCom 2016) 
(pp. 835-841). United States: IEEE.



WORK WITH SMART

Reports
—

Burrows, S., Masouman, A. & Harvie, C. (2015).  Regional Economic Impacts of a 
Closure of BlueScope Steel Operations in Port Kembla. University of Wollongong: 
Australian Workers Union, Port Kembla.

Holderness, T., Turpin, E., Berryman, M., Clarke, R., Dean, S., Dewi, Y., Dun, O. V., 
Jones, B., Kamil, M., Ogie, R. Ighodaro., Powell, R., O’Malley, M., Matthews-Mulroy, 
M., Rachmadia Putri, A., Ramadhani, W., Sedlar, F., Shepherd, A., Sudirman, F., 
Wickramasuriya, R. & Yang, A. (2015).  White paper — PetaJakarta.org: assessing the 
role of social media for civic co-management during monsoon flooding in Jakarta, 
Indonesia. Wollongong, Australia: SMART Infrastructure Facility.
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