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Displacement Maps CheckList
Rendering Displacement Maps with produces highly polished and efficient results, but certain things must be set correctly to get the best results. The following is a checklist that can act as a guide: 
1: Correct Geometry
- Displacements maps work best with Sub-divided Surfaces, (Sub-Divs) which RenderMan can produce you internally.  However RenderMan can only convert from polymeshes that have correct geometry.  Three of the biggest problems are:
A: An Internal Winged Vertex – If a vertex has only two associated edges, it can only have one associated face.   In other words winged vertices must border vertices.

B: An Unmerged Edge – An edge can not share the same vertices as another edge.  In Sub-Div approx. mode it will display a two edges pulling apart from each other.  These edges need to be merged or one has to be eliminated.
C: Flipped Normals – All edges must have their associated faces projecting normals in the same direction.  Conform normals is an easy fix.

2: Converting to Sub-Divs – The polymesh needs to have an extra RenderMan Attribute added, Subdiv Scheme.  This is done through Atribute Editor with shape node selected.  The default setting of Catmull-Rom is correct.
3: Insufficient or Undefined Displacement Bounds – A Displacement bound allows RenderMan to optimize its renders, but in correct values can cause rendering artifacts that look like holes.  The Displacement Bounds extra attribute must be added to the displacement shader node and set to some non zero value.  A zero value will cause any displaced geometry to be clipped.   It’s been recently noted that RfM 2.1 seems to render significantly slower when no Displacement Bound is used at all, and it might be assumed that no Displacement Bound equates to an infinite Displacement Bound which is very inefficient. 
4: Insufficient Trace Bias – Too small an amount of Trace Bias can result in seems between the Polygon or UV borders.  To increase the default value, add an extra RenderMan attribute to the shape node by selecting Add Attribute>RenderMan>Manage Attributes from the Attribute Editor.  This action produce a list of attributes of which Trace Bias is one.
5:  Appropriate Alpha Offset Setting – If the displacement appears to pushing out in all directions, the Alpha Offset of the displacement image needs to be adjusted.  Use the Attribute editor to display the image node of the displacement file.  If there’s a problem a rule of thumb is set Alpha Offset to negative one half of the Alpha Gain.  These setting can be found under the Color Balance Tab.
6:  Insufficient Shading Rate – The default Shading Rate of “5” is designed for speedy intermediate tests and is usually not sufficient for a final render.   A Shading Rate of “1” is the preferred setting but occasionally values of less than one may be needed, ex “0.5”.  Note: This will great increase your render time.
7:  Raytracing -- If the object is being raytraced as well as using a Displacement Shader, errors can occur where the shape is being “pushed in”.  Adding a Trace Displacement Attribute will solve this problem.  The method for adding this attribute is similar to adding the Trace Bias Attribute in Step 4.
8:  Flipped V Coordinate – In rare cases the “V” texture coordinate of the UV will need to be flipped.  To change the value, use the Attribute Editor to display to 2D Placement Node associated with the displacement map and set the UV Repeat Value to 1.0, -1.0.
