
A Morphing Algorithm for Generating Near
Optimal Grids� Applications in Computational

Medicine

Steven G� Parker

Department of Computer Science� University of Utah
Salt Lake City� UT ������ USA
sparker�cs�utah�edu

David M� Weinstein

Department of Computer Science� University of Utah
Salt Lake City� UT ������ USA
dweinste�cs�utah�edu

Christopher R� Johnson

Department of Computer Science� University of Utah
Salt Lake City� UT ������ USA
crj�cs�utah�edu

Abstract

We apply morphing to the problem of generating the initial mesh for �nite element
simulations� This algorithm reduces mesh adaptation time by integrating physical
and geometric constraints to provide a near optimal initial mesh� We apply this
method to large�scale bioelectric �eld problems involving the complex geometries of
the human body�

Introduction

Over the past two decades� the techniques of computer modeling and simulation have
become increasingly important to the �elds of bioengineering and medicine� Although
biological complexity outstrips the capabilities of even the largest computational sys�
tems� the computational methodology has taken hold in biology and medicine and has
been used successfully to suggest physiologically and clinically important scenarios
and results�

One class of important applications in computational medicine are volume con�
ductor problems which arise in electrocardiography and electroencephalography� The
solution to these problems have utility in de�brillation studies and in impedance
imaging tomography� and they are important in the detection and location of arrhyth�
mias and in the localization and analysis of spontaneous brain activity in epileptic
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