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Dynamic evaluation and modification methods
against aggressive mesh hierarchy models

Wang Danhua, Lu Wei, Pan Jingui
Department of Computer Science, Nanjing University, Nanjing 210093, China

Abstract: For progressive mesh models, a method of dynamic evaluation and dynamic modification is proposed to design a
reasonable model structure for deformations. The evaluation specifies the levels of detail and mesh regularity and the modifi-
cation changes of the topological and geometric mesh structure. The global levels of detail for all nodes of the active vertex
tree are decided by the view frustum, the surface normal, the screen-space geometric error, and the deformation contribu-
tion. Topological regularity is evaluated by geometric properties. A series of modifying operations are used to correct the to-
pological and the geometric mesh structure, where topological modifications include a global pre-construction of a mesh
model and real-time adjustments on the local mesh connectivity and geometric modifications using Laplacian smoothing to
change the vertex position and to eliminate deformation distortion. Guided by the evaluation results, proper modification is
selected for a specified submesh, which guarantees the real-time efficiency and adaptivity. This proposed approach has been
applied on progressive mesh models to prove the performance.

Key words: progressive meshes; dynamic evaluation; dynamic modification; Laplacian smoothing
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Fig. 1  Quantitative judgment principle of profile keeping
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Fig.5 Simplified horse models by defining different deformation area

N T UERA A AR A R i R AR AT SRR,
2 UL Tk AN AR I RE SR AN Il 2 B
PRI, H T A Al A Sl A A B A SR
AR XL HORAR PRSI AR AR FE 2R G
R DR L, LA T 0 9 R PR V0 L A g B, DAL Ik Sl
PR TARGFHARIIE . AL, SRR DGR S A IEAl
A AEL R B AT AR X BUAR K YA Lt A PR T
T3 YUPHE ST AT — WU RO, X g 1SS

x2 HBFWESHABMNIETHE
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