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Introduction

• Complex models are expensive to 
store, transmit, and render, thus 
motivating a number of problems:

• Mesh simplification

• LOD approximation

• Progressive transmission

• Mesh compression

• Selective refinement 



Introduction

• We can use Progressive Mesh (PM) 

representation.

• Coarser mesh M0 + a sequence of n 

detail records.



Introduction

• Discrete attributes: material identifier 

(shader function)

• Scalar attributes: diffuse color, normal, 

texture coordinates.

• M: (K,V,D,S)

• K: simplicial complex



PM representation

• Using edge collapse transformation.



PM representation

• Edge collapse transform is invertible.

• Edge collapse ←→ Vertex split

• We call (M0,{vsplit0,…,vsplitn-1}) a 

progressive mesh representation of M.



PM representation



PM representation

For any two mesh Mi & Mi+1,we can 

create a smooth visual transition.

Geomorph MG(α)



PM representation

• Indeed, given a finer mesh Mf and a 
coarser mesh Mc, 0≤c < f ≤n, we can 
also have a geomorph MG(α)



PM construction

• Mesh optimization



PM construction

• simplification algorithm

• Placing all candidate edge collapse 

transformations into a priority queue.

• Priority: ΔE = Ek’ – Ek     for K → K’



PM construction

• Minimize Edist + Espring



PM construction

• Minimize Escalar



PM construction

• Minimize Edisc：

• Preserve discontinuity curves



Result


