
www.photonengr.com/fred-kb/      September 17, 2010 

 

 
440 SOUTH WILLIAMS BLVD, #106 – TUCSON, AZ 85711 – 1 - (520) – 733 – 9557 – SALES@PHOTONENGR.COM – WWW.PHOTONENGR.COM 

Ray Filters  

INTRODUCTION 

 

Ray filters provide a method for sorting through rays in the ray buffer and establishing a 

set of criteria which must be met in order for a ray to be included in the operation being 

performed. 

EXPLANATION OF RAY FILTERS 

 

The ray selection criterion specification is typically accessed through the Ray Selection 

region of an Analysis Surface dialog, though it is also accessible in the Ray Manipulation 

Utilities and Generate IES Output functions. 

 

Figure 1 - Ray Selection criteria region of an analysis surface 
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Ray filters can be specified in the ray selection list by right mouse clicking and choosing 

an appropriate option; cut, copy, paste, delete, edit, insert or append.  The specific ray 

filters are logical operations that evaluate to either TRUE or FALSE on a given ray.  

Additionally, there is no parenthetical grouping of the ray filters, so they are evaluated 

sequentially in the list.  Consider the following examples in which a ray selection criteria 

list consisting of three filters is applied to a single ray.  The ray selection criteria list is 

shown on the left and its logical application to the single ray is shown on the right.  In 

the top example the serial evaluation of AND-AND-OR results in TRUE, meaning that the 

ray passes the selection criteria and is included in the analysis or operation.  In the 

bottom example the serial evaluation of AND-AND-AND results in a FALSE, meaning that 

the ray does not pass the selection criteria and is not included in the analysis or 

operation. 

 

 

Figure 2 – Case of single ray evaluation resulting in TRUE 

 

 

Figure 3 – Case of single ray evaluation resulting in FALSE 

FILTERING RAYS BY SURFACE 
[EXAMPLE FILE: rayFilterExampleSystem.frd] 

Internally, each ray maintains an association with a node in the system model.  Typically 

the node will be a source or surface, though in some cases this may be the System node.   

 

One of the most common ray filters applied in the Ray Selection list is “Rays on the 

specified surface”.  This ray filter applies the criteria that rays must be associated with a 
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user-specified surface node in order to evaluate to TRUE.  Consider the diagram in 

Figure 4 below.  Suppose that a set of rays were incident on a surface and remained 

associated with this node at the end of the raytrace.  Now, an analysis surface is 

displaced from the surface node on which the rays are associated.  If the analysis 

surface has the ray filter “Rays on the specified surface”, then the rays on the selected 

surface will be propagated along their current trajectories until they intersect the 

analysis surface. 

 

 

Figure 4 – Rays incident on a surface are propagated in free space to intersect the analysis surface 

 

As an example of the impact that proper ray filtering can have on the results of an 

analysis, consider the example FRED system in Figure 5.  A plane wave source is incident 

on an absorbing plane which covers only half of the source aperture.  Additionally, an 

analysis surface is located on the far side of the plane with respect to the source.  

Because the coating and raytrace control specifications of the plane surface are Absorb 

and Halt All, we expect the trace to end with half of the rays located at the plane and 

half at the source node (these rays never intersected a surface and remain associated 

with the source).  The raytrace rendered in the 3D view is shown in Figure 6 and the Ray 

Summary output (Shift + F11) is shown in Figure 7. 
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Figure 5 – Example system layout 

 

Figure 6 – Example system raytraced in the 3D view 

 

Figure 7 – Ray Summary output after raytrace completion 
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Based on the results of Figure 6, it might be a reasonable assumption that performing an 

irradiance analysis would show only half of the analysis surface illuminated even 

without a ray filter applied.  THIS WOULD BE A WRONG ASSUMPTION!  In fact, if the 

analysis surface has only the ray filter: 

“AND  All Rays” 

the resulting irradiance analysis is shown in Figure 8. 

 

Figure 8 – Irradiance distribution using filter “All Rays” 

 

How can we make sense of this result?  As shown in Figure 4, rays will be propagated in 

free space from their current positions using their current trajectory until they intersect 

the analysis surface.  In this case, even though half of the rays were absorbed at the 

plane surface and half remained associated with the source node, ALL rays were 

propagated from their current positions to intersect the analysis surface. 

 

Now, if the analysis surface ray selection criteria is changed to: 

“AND   Rays on surface Geometry.TestSurfaces.LeftSurface” 

where LeftSurface is the absorbing surface in the model, the resulting irradiance 

distribution is shown in Figure 9. 
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Figure 9 – Irradiance distribution using the “Rays on surface” filter 

 

Knowing that the ray filter criteria are essentially acting as a set of logic gates which 

each ray must pass through in order to be included in the analysis, this result makes 

sense.  Each ray in the buffer is checked to see if it is associated with surface 

“Geometry.TestSurfaces.LeftSurface”.  If the ray is on that surface, it is included.   If it is 

not on that surface, it is ignored. 

 

 


