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Mesh reconstruction algorithm based on Laplace harmonic equation
CHEN Huawei', WU Quan', XU Weiping', YU Zeyun®

(1.School of Mechanical and Electrical Engineering, Guizhou Normal University, Guiyang, Guizhou 550025, China;2.Depart-

ment of Computer Science, University of Wisconsin-Milwaukee, Milwaukee 53206, USA)

Abstract ;: Upon the problem of transforming triangular mesh into quadrilateral mesh, gradient field via harmonic equation is
created, integral flow is tracked, and parameterized mesh is reconstructed. First, gradient field construction theory, data struc-
ture model and solution scheme of sparse matrix are constructed. Then. one uniform algorithm for solving flow line node by
integration of local coordinate transformation and parameterized equation is advanced, and schemes like gradient convergence,
shortest distance and extreme parameter are optimally occupied upon special cases of no intersection or multiple intersections
when tracing flow line. Finally, the algorithm is verified via case studies. The result shows that flow lines are characterized as
iso-parameterized and closed, mesh reconstruction of complicate models has no bifurcation, and mesh quality is increased with
its density. The result proves that mathematical method has robustness and uniqueness for mesh reconstruction representation

compared with traditional geometry method, and it will have more application scenarios.
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