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The field of data visualization aims to gain insight from data using the human visual system [2]. Tt lies at
the intersection of Human—Computer Interaction (HCI), Computer Graphics, and Design, where the scientific
challenges are to identify the best mapping rules between a data space and a rendering space. A recent trend
in the field is situated data visualization [I], which is the mapping and rendering of data graphics in images or
videos captured in complex physical environments (e. g., textured walls, fluids, moving objects). It is challenging
as it creates distortions and perception issues due to irregular surfaces, camera angles and textures. Situated
visualizations have broad applications such as in sports analytic [3], where objects move and interact with
complex physical materials such as water. However, even simple mappings, e.g., athletes’ flags like shown on
TV broadcast videos (Figure |1 raise perception challenges that create data misinterpretations.

This talk addresses the fundamental problem of situated visualization: how to map 2D graphics onto non-
planar surfaces while preserving efficient readability. The main problem is that a graphics directly mapped onto
a deformable surface will not preserve its area: in general, the areas of the triangles (or polygons) of the surface
mesh are not constant, and since the mapping is based on their vertices, the area of the texture changes as well.
Sometimes this effect is sought: if the texture stretches or shrinks with the changes of the surface, it can make
the deformation more visible. However, it can also be undesirable: for example, if one wants to map a graphics
onto the surface of water simulated such that the vertices move only vertically, the effect will be as if the graphics
were projected onto the surface with a video projector, making the deformations less visible (Figure : the
borders remain fixed when viewed from above. We will present a rendering technique which conserves the area
of a texture mapped onto a deformable surface. It consists in computing inter-points distances on the surface
to obtain area-preserving surface coordinates for proper texture mapping. As this can cause the information
mapped to lose legibility, we also introduce a way to compromise between area conservation and legibility. We
apply this technique to the case of swimming where the surface is not flat, for situated visualization rendered
in real TV broadcast videos that better match the water surface for more engagement and rendering fidelity.

Joint work with: Romain Vuillemot.

Figure 1: Flag mapped on the water with our technique: area-preserved grid (red) vs classically mapped grid (yellow).
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