


Data Mining and Machine 
Learning
Monash has Australia’s largest group of 
data mining researchers, with a history of 
pioneering research dating from the 
1970’s. Machine learning and data mining 
involve the analysis of data to identify 
novel regularities and patterns, for 
example in web search, fraud detection 
and causal discovery.

Knowledge Discovery from Data 

KDD is a critical tool for science, 
commerce and public administration. 
However its effectiveness is reduced 
because some key techniques make 
misleading and costly false discoveries. 
Standard statistical techniques do not 
directly scale-up to the massive numbers 
of potential discoveries that KDD routinely 
explores. This ARC Discovery Project is 
developing efficient and effective KDD 
technologies to control the risk of false 
discoveries.

Robotics and Computer 
Vision
This research combines machine learning, 
machine perception, optimisation, artificial 
reasoning and robotic actuation over a 
wide range of operational environments 
and scales, including robot swarms, 
autonomous free-ranging wheeled 
machines, semi-autonomous wheelchairs, 
surf-life-saving robots, partially tele-
operated fire tankers and humanoid 
robots.

Intelligent Systems
Research in intelligent systems draws on 
the knowledge and skills of researchers in 
IT, Engineering and Medicine, combining 
expertise in a range of fields. The 
methods of reasoning under uncertainty 
have a natural and practical application to 
robotics. Uncertainty is pervasive in 
real-world constraint and optimisation 
problems. Data mining provides a key tool 
for understanding complex systems, and 
supports the development of effective 
domain models used in reasoning under 
uncertainty. The synergies lead to 
innovative research that builds and 
transforms Australian industry.

Complex Systems
Monash’s internationally renowned 
research on complexity derives novel 
insights by exploring deep similarities 
between natural processes and 
computing. Virtual reality modeling 
addresses the impact of human activity 
on the environment, cooperation in social 
networks, the robustness of multi-agent 
information systems and the spread of 
genetically modified organisms.

Adapting Solutions from Nature to 
Infrastructure Complexity 

An ever-increasing challenge is the sheer 
complexity of vast infrastructures. Natural 
computation (treating natural processes 
as forms of computation) leads to novel 
insights about biological systems, from 
the genome to entire ecosystems. It also 
provides models for dealing with complex 
phenomena. In this ARC Linkage Project 
Monash and University of Otago 
researchers, in partnership with CSIRO, 
ADFA, and the Japanese Defence Force 
Academy, are applying these insights to 
infrastructure complexity.

For more information visit: 
www.infotech.monash.edu.au/ris

Reasoning Under Uncertainty
Uncertainty arises in any domain with 
noisy data, as a result of data loss, 
measurement error, variation in the 
population, or imprecise specifications. 
Monash researchers apply their 
specialised Artificial Intelligence expertise 
to areas such as ecological and medical 
risk assessment, intelligent tutoring, 
human-computer interaction, weather 
forecasting, robotics, the use of 
unmanned vehicles and software 
architecture design.

Constraints and Optimisation
Constraint programming brings a novel 
software paradigm to optimisation. 
Developed at Monash in 1987 and now 
used world-wide, it enables reuse and 
combination of sophisticated algorithms 
to solve complex problems, for example 
in the transport, energy, personnel 
management, manufacturing, agriculture 
and finance sectors. 

Solving Large Scale Integrated 
Scheduling Problems in the Airline 
Industry

A senior airline manager once remarked 
that it is a miracle every time a plane 
takes off, referring not to the miracle of 
flight, but to the miracle of organisation 
that brings all the specialised resources 
together at the right time, in the right 
place. Running a profitable commercial 
airline is an extraordinarily complex 
logistics challenge making it an ideal 
test-bed for developing the next 
generation of optimisation and constraint 
solving algorithms and technologies. 
Funded by an ARC Linkage Grant, and 
working with industry partner CTI, 
Monash researchers aim to 
simultaneously determine the flight 
schedule, fleeting, aircraft rotations and 
crew tours of duty, thus minimising the 
costs of aircraft operation, and 
maximising profit.

Using virtual reality models to address  
the impact of human activity on the environment.

Working scale model  
Marsokhod M15 Mars Rover.
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