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Draft report for the project “Check and fix of the geometrical coincidence edges and faces”.

Overview.

In the results this project were implemented geometrical tools for check of the full identity surfaces and 3D curves and for check of he overlapping 3D curves in the specified ranges.  Topological tool for check of the identical faces, faces having identical edges and overlapping edges , free wires having identical and overlapped edges and overlapping faces based on the identical surfaces on the whole shape was implemented. Besides should be implemented tool for fix of the case of the overlapping edges belonging to one face.

 Short description of the algorithms.

1.Check of the identical edges and faces.

Check of the identity of the edges and faces is realized with 3D tolerance for the comparing geometrical identities such parameters as locations, 2D tolerance for comparing of the parameters and angular tolerance for comparing directions.

Tools for analysis of the topology based on the tools for analysis curves and surfaces.

Curves and surfaces were accepted as identical if their locations ,directions and parameterization are coincided with specified tolerances.

To do :

Add recognition as identical curves and surfaces have geometrical coincidence but different parameterization.  (case of Circle or BSpline)

· Edges were accepted as identical if they have 3D curves which are identity with specified parameters  and equal ranges with 2D tolerance. 

· Faces were accepted as identical if they have identical surfaces with specified tolerances and wires based on the identical 3D curves but order of the edges in the wires, number of edges in the wires and ranges of edges can be different. But summary range edges based on the identical curves should coincide. For example both faces on the picture will be recognized as identical.

2. Check overlapping edges.

Check of the overlapping edges is realized with following parameters : 3D tolerance,  number of points for splitting by parameters (by default 10) or step by length.

Definition of the overlapping edges are based on the definition of the overlapping 3D curves inside edge’s ranges and analysis of the distance between 2D curves in the parametric space for case of the one face based on the closed surface.

During check 3D curves all intervals having distance less than specified 3D tolerance are found. Check two 3D curves is performed the following way:

Firstly bounding boxes for each curve are compared. Then each curve in the specified range is divided by specified criterion (by number of points by parameter or by step by length). Then splitting points from shortest from two initial curves is chosen and distance between these points and splitting points from other curve is compared with specified 3D tolerance. If curves are not completely overlapped then remaining points from shortest curve are projected on the long curve. The such way intervals for the overlapping are found.



Shadow point:

At this moment small edges having length less than specified 3D tolerance can be found as overlapped.

To do: Add method  for more precise definition of the intervals of the overlapping with additional specified tolerance.

Add flag for adjacent edges for  not detection of them as overlapping (for small edges or for big tolerance ??).

3. Check faces having overlapping edges and overlapping faces.

· One face contained of the overlapping edges with specified tolerance even belonging to different wires accepted as face with overlapped edges.

· Two faces are accepted as overlapped if they have identical surfaces and all overlapping edges.

To do: Add  check by UV bounds of the faces for check of two faces based on the closed surface .

4. Fix of the overlapping edges.

Overlapping edges were spitted and their common part will be replace by one edge.

This algorithm is not implemented completely.

List of the Implemented classes.

For check of geometry new package GeomCheck and new toolkit TKGeomCheck were made.

This package contains classes:

GeomCheck_IdentityCurves

GeomCheck_IdentitySurfaces

GeomCheck_OverlappingCurves

For check topology in the package ShapeAnalysis was added new class

ShapeAnalysis_CheckCoincidenceTool

For fix overlapping edges in the package ShapeFix was added new class ShapeFix_OverlappingTool.

Preliminary results.

Debug and test are performed for a few files containing identical faces and faces with overlapping edges such as:

CTS18546-2.igs, FRA62468-1.igs, FRA62468-2.igs.

In the results of the test approximately 1700 identical faces were found in the shape obtained from file FRA62468-1.igs.

But now full analysis on shape containing 1038 faces (CTS18546-2.igs) takes approximately 360 sec.
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