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Short description of possible research topics for a PhD :

This PhD program addresses the way draft CAD models can be efficiently sketched from a combina-
tion of multimodal inputs. Such an approach is particularly interesting in the creative design phases
when the shapes are not yet fully defined and when the designer may be interested in describing
his/her shapes using multiple modalities. The main idea relies on the development of a new declara-
tive modeling framework which will drive an existing CAD modeler, and/or research prototype soft-
ware, from a user-specified description combining the use of a dedicated vocabulary/grammar as well
as the possible use of low-cost interaction devices. Several modules are foreseen. In a first step, the
designer will describe his/her shape using a vocabulary and grammar and possibly using interaction
devices such as a Leap Motion or a Kinect. Here, a Convolutional Neural Networks (CNN) will be
trained to be able to generate coarse 3D representations from 2D sketches. This will be made possible
by means of an ad-hoc combination of shape descriptors. Then, this description will be processed and
transformed in a generic shape description, i.e. a set of generic geometric operations that can be used
to obtain the shape whatever the CAD modeler or research prototype software are. At this stage, the
system will have to manage issues related to the possible incompleteness and/or inconsistency of the
user-specified description. Finally, this generic shape description will be transformed in a set of geo-
metric operations specific to a CAD modeler and/or research prototype software. The output of this
modeling process will be a draft CAD model to be used and further refined in the later stages of the
design process. The proposed framework will be implemented and validated on academic as well as
industrial examples.

Required background: Computer science, geometric modeling, computer-aided design.
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