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Figure 1: Fragment algorithm for rendering a time-varying curvilinear grid using a 3D warp texture.

Abstract

We present a novel scheme to interactively visual-
ize time-varying scalar �elds de�ned on a curvilin-
ear grid. We create a 3D warp texture that maps
points in R3 into the grid coordinate system. At ren-
dering time, the warping function is reconstructed
at each fragment using tri-linear interpolation, and
provides the 3D texture coordinates required to look
up a scalar �eld value stored in a separate scalar
texture. In essence, this approach reduces the prob-
lem of rendering a curvilinear grid to the problem of
rendering a regular grid with one additional texture
lookup.

Because the curvilinear grid data typically lies on
a regular grid in its native space, the scalar data is
easily stored in a 3D texture without the need for
explicit resampling. For many time-varying data
sets, the warping function itself is constant over
time, so only the 3D scalar texture needs to be re-
loaded with each time step. Thus this factorization

of the problem minimizes the bandwidth require-
ments for time-varying playback. We demonstrate
the approach on several data sets, achieving interac-
tive performance with low approximation error.

1 Introduction
A curvilinear (structured) grid is topologically
a uniform, Cartesian grid, but is geometrically
warped into R3, a Euclidean space. For example,
curvilinear grids specify a warped position for each
data point and assume some interpolation function
for locations between the data points. Curvilinear
grids are convenient for applications such as com-
putational �uid dynamics because they provide a
regular grid space for the simulation while provid-
ing an adaptive sampling of the domain space. In
Eulerian simulations, the mapping of the grid into
the domain space is �xed over time, whereas in
Lagrangian simulations, that mapping may change
over time. Both styles of simulation are widely used
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