
Advanced Tutorial ï Designing a Forward Throw Roadway Reflector with 

the Parametric Optical Design Tools 

This design utilizes a feature in the PODT module to link together 2D profiles to create 3D surfaces 
beyond the revolved and extruded surfaces of the basic tools.  In order to get the most from this tutorial, it 
is best if you are already familiar with the basic concepts of the PODT module and reflectors based on 
linked 2D profiles.  We therefore recommend that you complete Tutorial 3 and also read Chapter 5 before 
you begin this tutorial.  This tutorial will describe the process of creating this particular type of design, but 
leave the explanations of the general features to Chapter 5.  You should also be familiar with the basic 
features of the CAD system so that you can perform the CAD operations described in the tutorial.  The 
CAD system behaves similar to AutoCAD and the various CAD tools can either be typed in or chosen from 

the Modify menu.  Note that if your if your Selection Method (Under Settings > Application Settings > 

CAD tab) is set to Accumulate, you will need to press Esc between selecting different geometry like 
reflector profiles, whereas if it is set to Replace, your previous selections will automatically be deselected 
when making new selections.   

The reflector will be segmented with Type III IES classification and will fit within a housing that has a 14ò x 
14ò lens opening.  The lens will be flat glass and the distribution will be IES full cutoff.  

Import the Lamp 

1. Start a new project and choose File > Save As to give it a name such as Forward Throw 
Reflector. 

2. Choose File > Import Lamp and then browse for the lamp named M400ED28H.  Insert the lamp 
at 0,0.   

 
 

3. Once the lamp is inserted, then select it in the CAD view and use the Rotate command to rotate 

the lamp 180  about 0,0.   



 2 Advanced Tutorial ς Roadway Reflector 

 
 

We now need to consider the lamp position within the reflector.  We will start with the lamp in the center of 
the housing in the XY plane and consider moving it as we see the shape of the reflector later.  For the 
lamp height above the glass, there are a couple of considerations.  First, of course the bulb must be 
above glass with some reasonable clearance.  Second, it is good to have the direct light from the lamp exit 
at the same beam angle as the reflected light.  The more light that exits directly without being controlled by 
the reflector, the higher the efficiency.  However, if the beam angle for the direct light is too wide then it will 
violate the limits of a full cutoff classification.  Taking this all into account with an estimate of about 7ò from 
the lamp center to the reflector outline, we would like to have the lamp center up about 2ò above the glass.  

This will allow its light to exit at about a 70  vertical angle, which is about where the peak intensity will be 
directed.  This however, results in only about 0.25ò clearance between the bulb and the glass, so we will 
move the lamp up another 0.25ò to provide a total of about 0.5ò clearance.   

4. Select the lamp in the top view and set its Origin Z value to 2.25ò in the property control.   

 
 

5. Create a ñconstructionò layer by choosing Settings > Layers and clicking the New button.  Edit 
the new layerôs name to be Construction and change the color to yellow to make the layer stand 
out. Click the Set Current button to make the Construction layer current. 
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6. Draw the top-view boundaries of the optic by drawing a rectangle 14ò x 14ò and centered around 
the lamp. 

 
 

Create Horizontal and Vertical Profiles 

7. Start with the horizontal profile of the optic.  In this tutorial, we will only use one horizontal profile; if 
you desire a stepped profile that could fit into a smaller housing constraint, you would want to use 
more than one horizontal profile.  Make sure you are in top view, and that the CPlane matches 

your view.  Choose Design > Reflector: Aiming Based > 2D Profile from the main menu.   

a. Press Enter to accept the default aiming method of Direction.   

b. In this CPlane, the default lamp center of 0,0 is correct, so press Enter to accept.  

c. Next, since we know that we want a biaxially symmetric optic, and since the start point of 
a reflector is a fixed location, we will make the start point be the center and back of the 
reflector, in front of the lamp tip.  Enter 0,-6 for this point.   

d. For the Reflector Extent, hover your mouse in CAD view to an angle that sweeps counter 
clockwise toward the upper right corner of the housing.  Reading the angle in the lower 

left of the screen, about 130  looks like a good angle to start with, so enter that value. 
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e. The start of the reflector profile will aim light toward the +Y direction, which is 180  in 

Photopiaôs aiming angle coordinate system.  So enter 180  for the aiming angle for the 
start section. 

f. The last section of the reflector profile is the right side of the optic, so it should be aimed 

at the opposite side to throw light down the curb line. Enter -90  for this aiming angle. 

g. Enter an angle increment of 10 . 

8. Select the new reflector profile, and type H1 for its Name in the property control, it being the first 
horizontal profile.  

 
 

9. While profile H1 is selected, you will see that the automatic weighting function has put a very large 

emphasis on the reflector aimed at -90 .  The weighting function reaches asymptotic values at -

90  and 90 , so it is best to adjust the weighting to avoid this effect.  In this case, we will first make 
each reflector section to be weighted equally.  Do this by entering ñ0ò in the Weight Exponent 

under Weighting in the property control.  You can also change the Weight Minimum under 

Weighting from 0.5 to 1 so that each section starts with a Total Weight value of 1. 
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Now that the weighting is more evenly distributed, we can work from this baseline to create a weighting 
scheme that is more fitting to the application.  To make a rectangle distribution of a Type III pattern, we will 
probably want more light aimed at the corners and sides of the light pattern than at the front.  So we can 
change the weighting of H1 accordingly. 

10. With H1 selected, choose View > Reflector Design to open the Reflector Design View.  By 
adjusting the values in the Weight Adj. column while viewing the yellow aiming angle graphic on 
the left, we can aim more of the reflector profile toward the corners and sides of the light pattern 
and less towards the front.  Enter the values in the Weight Adj. column as shown in the graphic 
below.  We will use this weighting scheme as a starting point and come back for adjustments if 
needed. 

 
 

11. Next, since the reflector will be segmented, we need to make sure that H1 will take this into 

account.  Keep H1 selected and find the Curve Resolution under Section/Profile in the middle of 



 6 Advanced Tutorial ς Roadway Reflector 

the property control.  The current value of 4 means that line segments are constructed every 4  of 

angular sweep about the lamp center for each reflector section.  Change the value to 90  so that 
each reflector section will consist of a single line segment.  Then change the Mesh Construction, 

also under Section/Profile, to Segmented (Assembled).  Now you can see that the profile is 
segmented instead of a smooth curve.  

 
 

12. To create the first vertical profile, first go into left side view, and ensure that the CPlane is set to 
the current view.  We will create the first vertical profile at the center of the back of the optic, so in 
this view it will be to the right of the lamp. 

 
 

13. Again, choose Design > Reflector: Aiming Based > 2D Profile from the main menu.   

a. Press Enter to accept the default aiming method of Direction.   

b. Type 0,2.25 for the CPlane coordinates of the lamp center. 

c. The start of the reflector profile can be at either the bottom or the top of the optic.  In this 
tutorial, start the profile at the bottom and enter 6,0.   
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d. Again, hover your mouse in CAD view to an angle that looks like it might make a fitting 

optic and then read the angle in the lower left of the screen. 80  looks like a good angle 
for now, so enter that value. 

e. The start of the reflector profile is the bottom of the optic, so that part should be aimed at 

a higher angle. Enter -70 . 

f. The last section of the reflector profile is the top of the optic, so it should be aimed at a 

lower angle. Enter -35 . 

g. Enter an angle increment of 2.5 .  

14. Select the new reflector profile, and type V1 for its Name in the property control, it being the first 
vertical profile.  

 
 

15. Next, we will array copies of V1 so that we can have multiple vertical profiles.  We will then be 
able to adjust the profiles individually, and so the opticôs vertical profile will differ depending on 

where it is on the horizontal profile.  From top view, choose Modify > Array from the main menu 
to run a polar array on profile V1.  

a. Type p in the command prompt for polar array. 

b. Enter 3 for number of items. 

c. Enter 90  for the angle to fill. 

d. Enter 0,0 for the center point of the array. 
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16. Select the new profile that is near V1 (45  CCW from V1).  Edit the Name in the property control 
to be called V2. 

17. Select the next new profile (90  CCW from V1). Edit the Name in the property control to be called 
V3. 

You will see that the vertical profiles are slightly offset from the horizontal profile.  In order to link the 
vertical profiles to the horizontal profile, it is not necessary for them to be touching each other.  It is 
however, more accurate to bring the profiles close to each other, since the curves are based on a 
particular lamp center.  For example, if we linked V3 how it is now to H1, the V3 profile would be swept 
along H1, but the V3 profile is built based on the source being 6ò to the left, not 6.5ò to the left.  

18. So, select V3 and change the Start X value under Start & Extent in the property control from 6 to 
6.5.  
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19. Next, select V1 and go into front view.  

 
 

You can see from this view that changing the start point of V3 had a secondary effect of making it taller.  
The height of the profiles is based on a reflector extent angle rather than a fixed height, so we will need to 
adjust this angle to bring V3 back to the same height as V1 and V2. 

20. Select V3 and change the Extent under Start & Extent in the property control from 80  to 73 .  
Now all three vertical profiles are of similar height.  As you go through the design process, you will 
change other factors of each of the profiles, and you may have to come back to this view and re-
adjust the heights using the Extent value. 
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21. To keep the drawing easy to work with, choose Settings > Layers to create a new layer called 
Vertical Profiles, using a different color such as Magenta.  

 
 

22. Select the vertical profiles and change the Layer in the property control to the appropriate layer 
name. 

 
 

Link the Profiles to Create a Reflector Mesh 

Next we will link the vertical profiles to the horizontal profile to create a 3D reflector.   

23. From top view, select H1 and go back to Reflector Design View.  To the left and just above the 
table of values, there is a radio button where you should choose Section Linking Properties.  Now 
you see each of the reflector sections in the table, along with their linking options.   


