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In 1989, at Ecole Polytechnique (France) with a little team, we started to explore the domain of
Artificial Intelligency of Machine Learning as I knew that I don’t know even if many areas I was an
expert. Most of the people were thinking that was a return to the past: horror “data treatments” !!
But, Big Data is now at fashion. There is no way to escape from a session fully dedicated on this
subject in any conference.
In this lecture, we shall explain again our approach, based on the special application of optimal design
of woven composite materials with the hope that at last, you would use it in your future works.
The composite materials have enormous uses in the mechanical engineering, the civil engineering, the
automotive, the aeronautical and the naval industries. Composite materials are particular aggregates
since they have a periodic microstructure. Textile composite materials with woven fabrics are more
complex materials: different fibers are used to make bundles that are then intertwined according
several types. It is necessary to reduce their acquisition cost while improving the life cycle and safety
of the structures: low cost, high quality !
The challenge is thus the following one: how to design the optimal woven composite (i.e. to give the
composition and the process) that will satisfy the requirements for the mechanical properties (elastic
and ultimate) and the electromagnetic properties (permittivity and tangent of loss) at the lowest cost.
In this problem, there are more than 50 design parameters. Numerical simulations are not valid (more
than 1000 % of errors based on experimental results). Only 16 materials were manufactured and tested
with our limited budget.
Two steps will be particularly underlined:
i)
how to make fusion of data coming from different sources or different cases with different
formats with the help of INTELLIGENT DESCRIPTORS
ii)
how to make the reduction of the number of these intelligent descriptors as even if we
have “big data”, they are not enough.
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