Triangle Mesh Compression

by 

Costa Touma

This document provides instructions for executing three command-line programs which are an implementation of the compression algorithm and methods described in “Triangle Mesh Compression” [C.Touma, C. Gotsman] published at Graphics Interface 98.

This implementation is dedicated for academic and research use only.

    - a restricted-VRML binary compressor, encode.exe 

    - a binary decompressor, dencode.exe 

    - a topological cleanup that solves topological singularities, optimize.exe 

Compression

The command: 

  encode [-q<bits>] [-v] [-codeWords] [-predictionErrors] [-combine] <input.wrl> [<output.bwl>]

Will convert the VRML file named input.wrl  into a compressed binary file output.bwl. If an output file name was not specified, a file name with extension “.bwl” is chosen, based on the input file name.

The VRML file may contain IndexedFaceSets only, all other info is discarded. The IndexedFaceSets should contain triangular facets, however, if they contains non-triangular facets, these facets are triangulated.

If the topology contains non-manifolds, the compression fails. You should then run the optimize program (described below) to solve these non-manifolds.

Compression Parameters 

-q<bits> Specifies the quantization for vertex coordinates, bits = 8, 9, 10, 11 or 12.

-v for verbose mode.

-codeWords Prints out the code words from the algorithm (add, split & merge) to stdout, along with their parameters, as follows:

- “add degree, (x, y, z)” or “add dummy degree”

- “split offset”

- “merge listIndex offset”

The coordinates printed with each “add” are the quantized coordinates of that vertex.

-predictionErrors Prints out the coordinate’s prediction errors.
-combine This option is useful when the VRML file contains more than one shape, you may use this option to combine all shapes into a single shape. Note that by doing that, a single bounding box is used for coordinate quantization, rather than separate bounding boxes for each shape.

Decompression

The command: 

 decode [-v] <input.bwl> [<output-dec.wrl>]

will convert the compressed binary file input.bwl into an ascii VRML97 file containing IndexedFacesSets. If an output file name was not specified, a file name with extension 

“-dec.wrl” is chosen, based on the input file name.

Decompression Parameters 

-v for verbose mode.

Optimize

The command: 

 optimize [-v] <input.wrl> [<output.wrl>]

will read the ascii VRML file named input.wrl and process it to solve all non-manifolds, the resulting manifold shapes are written into an ascii VRML file output.wrl. If an output file name was not specified, a name with extension “-opt.wrl” is chosen, based on the input file name. 

The program identifies complex (non-manifold) vertices and solves them. It does that by duplicating each complex vertex and seperating the adjacent triangles which cause the vertex to be complex. It attempts to duplicate as less as possible in order to maintain connectivity and optimize the number of vertex duplications.

