
Introduction 
We introduce a novel flow visualization technique for arbi-
trary surfaces. This new technique utilizes the closest point 
embedding to parameterize the surface, which allows for ac-
curate particle advection on the surface as well as supports 
the unsteady flow line integral convolution (UFLIC) tech-
nique on the surface. This global approach is faster than pre-
vious parameterization techniques and prevents the visual 
artifacts associated with image-based approaches. Our ap-
proach is similar to the closest point method, a simple pa-
rameterizing technique for solving PDEs on embedded sur-
faces. By using the closest point embedding, parameterizing 
the surface can be done at near interactive rates and gener-
ating the LIC can be done at interactive rates, allowing flow 
visualization without the drawbacks of previous methods. 

 
 
 

Conclusion 
The closet point embedding is adapted to surface flow visu-
alization.  Previously, the surface was either parameterized 
or an image space based technique was used, with either 
being a compromise. The closest point embedding provides 
a flexible framework such that particle-based flow visualiza-
tion techniques such as UFLAC can be implemented without 
the difficulties of parameterization or the ``popping'' and 
self-occlusion problems of image space based techniques. 
 
 

 

 
 

Surface Flow Visualization Using the Closest Point Embedding  

Mark Kim and Charles Hansen 

Results 

Triangle Mesh

Convert to Closest 
Point Embedding

Construct Refined 
Grid

Apply UFLIC

More Timesteps?

UFLIC On Surface

No

YesAdvect Particles

Particle 
Near 

Surface?

Yes

Halve 
Step

No

Project Onto 
Surface

Method 


