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Objective

Parallel computation of the Morse-
Smale complex designed for multi-core
and GPU environments.

Computation for datasets that don’t
fit in Memory.

The Morse-Smale Complex

Input: Scalar (real valued) function
Example: 2D plane—> sin(x)+sin(y).

Gradient curves: Curves that trace the
direction of steepest descent

Critical Points: Points of
origin/destination of gradient curves

Morse-Smale complex: Partition based
on origin/destination of gradient
curves.
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INPUT: Domain as a Cell complex and a scalar
function sampled at vertices.

1.Compute discrete gradient

KEY RESULT: Computing discrete gradient is
independent of order. Can be done in parallel.

2. Traverse the gradient field to compute the MS
complex.
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Evaluation

Experiments with synthetic and real
world datasets on 2D grids.

Observed near linear scaling with data
size and number of cores.
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1. Efficient: has a running time of O(n log n + sn)
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Output Frequency

Develop an adaptive integrated steering
framework that

» allows simultaneous simulation and online
visualization

» spawns high-resolution simulation

dynamically over desired region-of-interest

» supports optimal processor allocation for
simulation

» supports optimal frequency of output for

visualization
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Symmetric structures in EM image Four types of symmetric Classify subtrees of
of RuBisCO molecule regions identified the contour tree
Motivation Technique Applications
Scalar fields contain repeating patterns Classify subtrees of the contour tree Symmetry-aware isosurface extraction

Provide insights on scientific phenomena  Similarity measure to compare subtrees  Symmetry-aware transfer function design



