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Bitmap Emitter  

INTRODUCTION 

 

This knowledge base article describes how to use a bitmap image as an emitter in FRED 

using the Detailed Source construct.  An example system is included that demonstrates 

a bitmap source being imaged by an ideal 1:1 relay lens.  The example image is included 

in the accompanying documentation. 

SOURCE SETUP 

 

The bitmap source that will be used in this example is the Photon Engineering logo 

shown below. 

 

We start with a detailed source model by right mouse clicking on the Optical Sources 

folder of our object tree and selecting “Create New Detailed Optical Source”.  On the 

Positions/Directions tab, we set the type to “Bitmap (points specified by bitmap pixels)” 

and load in our bitmap. Adjust the semi-width and height for the pixel aspect ratios. 
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The ray directions specification is dependent on your particular application but in our 

example we will use the type “Random Directions into an angular range”.  This direction 

specification allows us to generically direct the rays towards our relay lens, but is not 

generically important to setting up a bitmap emitter. 

 

When we use a bitmap as a source emitter, the algorithm takes the following steps for 

each pixel in the image: 

1. The designated number of rays/pixel have their positions randomized 

within each pixel 

2. The chromaticity coordinates of the bitmap pixel are calculated 

3. The wavelengths present in each pixel have their weights solved to match 

the chromaticity coordinates from (2) 

4. Each ray’s solved weight from (3) is multiplied by the weight factor 

specified on the Wavelength tab of the source 

We have addressed item (1) and item (2) is handled on source creation.  So, we need to 

address item (3) by setting the wavelengths we would like to use on the source’s 

Wavelengths tab.  If the source is created with fewer than 3 wavelengths, then the 

pixel’s Y-tristimulus value is used to set the weightings.  If the source has 3 or more 

wavelengths, then color synthesis is used to solve for a set of weights.  Let’s go over to 

the wavelengths tab and specify our desired wavelengths. 

First, right mouse click in the wavelengths list and choose “Set Standard Bitmap 

Wavelengths”. 
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Next, right mouse click again and choose “Set All Colors From Wavelengths” to set the 

draw colors to be blue, green and red for each of the wavelengths.  Note in our steps 

above that the synthesized ray weights are multiplied by the weighting in the 

wavelengths list.  Typically, we don’t want this double apodization of the ray’s weights 

and we make sure that the weights are all set to 1.  The final configuration is shown 

below. 
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RUNNING THE EXAMPLE 

 

Our source specifies 1 ray position per pixel, three unique wavelengths and 10 

directions within the designated semi-cone.  We don’t want to render the rays in the 3D 

view when we raytrace, since there will be a lot of rays.  Instead, we go to Menu > 

Raytrace > Trace All Sources.  When the raytrace has finished, go to Menu > Analyses > 

Color Image and use the default analysis surface.  You should find that you have 

reproduced our bitmap emitter at the image plane of our ideal relay lens. 


