SMART
INFORMATION
MANAGEMENT
IDEAS FOR MONITORING, CONTROL AND DECISION SUPPORT

www.rgu.ac.uk/digitechresearch
RESEARCH TEAM
Prof. Susan Craw
Dr. Andrei Petrovski
Prof. John McCall
Prof. Patrik Holt
Dr. Nirmalie Wiratunga

IDEAS
RESEARCH
INSTITUTE

Innovation, DEsign And Sustainability

Engineering and industrial systems are becoming increasingly complex and difficult
to control. At the same time these systems are generating increasing amounts of data
streaming in real time from sources of varying reliability. Smart Information Management
is about gathering, cleaning, filtering, modelling and analysing these data streams for
the purposes of monitoring state, controlling operations and supporting key decisions in
dynamic and complex environments. Computer scientists at the Robert Gordon University
IDEAS Research Institute collaborate in multi-disciplinary teams to bring the latest sensing,
modelling and analytic approaches to bear on complex real-world problems.
Research Expertise
• case based reasoning

• Visualisation

• text mining and information retrieval

• User Interface Design & Usability
Engineering

• probabilistic modelling
• machine learning and optimisation

• Cognitive Modelling

SELECTED RESEARCH PROJECTS
Lessons Learned in Project Planning for Oil & Gas
Prof. Susan Craw •www.rgu.ac.uk/dmstaff/susan-craw • s.craw@rgu.ac.uk
Effective planning provides the basis for successful offshore well construction projects. A case-based
reasoning approach is adopted to support project planning. Data that is routinely captured during
offshore implementation, as part of the performance tracking activity, is stored along with any “lessons
learned” in a plan library. The library is then utilised as experiences that are fed back to support the
onshore development of new plans. More accurate plans are developed by using current experiences
from similar projects to assist identifying relevant tasks and potential risks. In particular, experiencebased risk assessments can reuse previously successful approaches in mitigation analysis to embed
lessons learned within the organisation.
Subsea Diagnostic Fault Analysis
Dr. Andrei Petrovski • www.rgu.ac.uk/dmstaff/andrei-petrovski • a.petrovski@rgu.ac.uk
In a collaborative project with Viper Subsea Technologies Ltd., researchers at RGU are supporting Viper
Subsea to develop a diagnostic fault analysis tool for subsea wellhead control systems. This will exploit
the latest machine learning approaches to deliver a diagnostic tool that can be integrated topsides with
a wide range of existing subsea production control systems. The tool will monitor the systems health on
a continuous basis, identifying potential problems at the earliest opportunity.
Drilling Rig Performance Prediction
Prof. John McCall • www.rgu.ac.uk/dmstaff/mccall-john • j.mccall@rgu.ac.uk
Selection of the appropriate rig for an offshore drilling task is a multifactorial problem with significant
levels of uncertainty. With rigs costing hundreds of thousands of dollars per day, small differences in
performance can significantly impact profitability. Factors affecting drilling performance include water
depth, geology, rig equipment and management. A recent Knowledge Transfer Parnership with ODSPetrodata created Bayesian Network models of around sixty key variables from rig market and well
operations data. The model identifies multi-factorial relationships between the variables and predicts rig
performance with 80% accuracy.
Optimising complex data visualisations and display layout through performance modelling
Prof. Patrik Holt • www.rgu.ac.uk/dmstaff/holt-patrik • p.holt@rgu.ac.uk
A key component of mining and modelling large quantities of complex data is visualisation that can be
adapted to user needs and requirements. This includes what to visualise and how as well as interactive
displays that provide users with exploration tools. The Cognitive Engineering Research Group is using
Adaptive Control of Thought Rational (ACT-R), a computational architecture that simulates human
cognition to automatically optimise visual user interface layouts to enhance user performance. This
approach to optimising visualisation is applicable to a number of areas such as control rooms, mobile
devices and engineering maintenance.
Incident Reporting and Authoring Tools
Dr. Nirmalie Wiratunga • www.rgu.ac.uk/dmstaff/wiratunga-nirmalie • n.wiratunga@rgu.ac.uk
Discovering useful knowledge from large data collections is particularly hard when content is in text
form. A key focus of our work has been the development of extraction tools for incident reporting
tasks. In a joint project with the European Space Agency (ESA) in Darmstadt, Germany, our text mining
algorithms are being applied to support ESA’s Satellite anomaly incident reporting task. A prototype,
CAM, extracts key content from reports and allows the identification of similar recurring causes and
symptoms to assist with resolving new anomalies. In related work we are applying the same extraction
and similarity comparison techniques to organise and analyse recurring events in NHS health and safety
reports. Further advanced algorithms are also being researched for weather forecast generation and
report authoring and feedback generation tasks.
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