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A dataset with M items has 2M subsets anyone of which may be the one satisfying our 

objective. With a good data display and interactivity, our fantastic pattern-recognition 

defeats this combinatorial explosion by extracting insights from the visual patterns. 

This is the core reason for data visualisation. With parallel coordinates, the search for 

relations in multivariate data is transformed into a 2-D pattern recognition problem, and 

is illustrated on several real datasets (financial, process control, credit-score, one with 

hundreds of variables) with stunning results. A geometric classification algorithm yields 

the classification rule explicitly and visually providing the minimal set of variables 

ordered by their predictive value. Visualisation is also successfully being applied to 

Multi-Objective Optimisation. A model of a country’s economy reveals sensitivities, 

impact of constraints, trade-offs and economic sectors unknowingly competing for the 

same resources. An overview of the methodology provides foundational understanding; 

learning the patterns corresponding to various multivariate relations. These patterns are 

robust in the presence of errors and that is good news for the applications. A topology 

of proximity has emerged opening the way for visualisation in Big Data. 

In modern industries the design and optimisation in complex multidisciplinary design 

spaces is crucial. It is a process involving the simultaneous consideration of conflicting 

multiple criteria stemming from different domains and stakeholders. Computational 

models and simulations are utilised extensively, and multidimensional visualisation, as 

we will show, can play a key role exploiting our fantastic pattern recognition ability in 

discovering relational information in such datasets and sequentially guiding the 

complex engineering design decisions. This will happen by identifying the connections 

between different stakeholder expectations and engineering technical properties 

satisfying a number of physical, geometrical, and any type of constraints. Though our 

examples are from the aerospace industry, the methodology is widely applicable.  
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