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Consistent Normal Orientation for Meshes 

§  Problem: 
§ Many models (especially, created with modelling tools) 

consist of many unconnected patches 
§  Patches do not necessarily have consistent orientation of 

normals 

§  Bad consequences: 
§  Two-sided lighting is necessary (slightly slower than 

one-sided lighting) 
§  BSP representation of polyhedra  

is easier to construct with  
consistent normals  
(see "Geometric Data Structures and  
Algorithms for CG") 

§  And many more … 



G. Zachmann 3 Mesh Processing Advanced Computer Graphics 18 June 2015 SS 

§  Idea for solution: boundary coherence = patches with common 
boundaries should be oriented consistently 

 

§  This is fairly straight-forward to implement, provided we have 
complete neighborhood information (topology) 

§  And assuming the mesh is closed 

or 
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§  General procedure: 

1.  Detect edges incident to only 1 polygon 
(boundary edges), or incident to more than 2 
polygons (non-manifold edges) 

2.  Partition mesh into 2-manifold patches  

3. Orient normals consistently within each patch 
(propagate consistent normal direction from one 
polygon to the next throughout a patch) 

4.  Determine patch-patch boundaries close to each 
other (i.e., that "should" be connected) 

5.  Propagate normal orientations across those 
boundaries, too 
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§  More results: 

Before 

After 


