
LightWave and PBR 
by Andrew Comb 

 

Getting LightWave to work with PBR texturing is quite tricky. None of the materials which are included can 
replicate the basic material efficiently, and sadly we don't have the ability to create our own (without coding). 
So, using a number of free tools, and knowledge of how Substance materials work we have heavily modified 
existing materials to behave in a physically plausible way. If you take a look inside the compound you can see 
what we've done. We needed to solve the following issues. 
 

• Pass all of the named textures in the correct way (metallic has no corresponding value in any 
LightWave Material) 

• Make a fully energy conserving and reciprocal material, using Fresnel approximations, where the sum 
of diffuse and reflection can be no more than 100% (Delta does some of this work for us).  

• Create Colour Fresnel for metallic material approximations, and simulate the extinction coefficient of 
rough materials. 

• Add and multiply the additional textures over the top of the base material, such as Occlusion and 
emissive. Material tweaker makes this easier. 

• Boosting the specular component to emulate a correct correlation between light intensity and 
specular hotspot (reflection is already correct, when using HDR for example, this is just for lights) 

• Create artistic controls to allow the artist to tweak it in the scene. 

Breaking it down into parts, the hardest part was doing this efficiently. You could just use the metallic map to 
blend between a Delta and Conductor node, but this would mean you would be calculating 2 sets of materials 
at render time, and throwing away the bits which you don't need, doubling render times. To handle this 
efficiently, we just modify the Delta material to have 2 states, an insulator, with a low Fresnel approximation 
and a Conductor with a coloured metallic Fresnel approximation, and using the metallic map as an alpha mask 
between them. Seen in it's entirety the node is quite complicated, which is why we made the external 
appearance of it as simple as possible. 

The DB&W plugins http://www.db-w.com/products/dbwtools/docs make this work so much easier, and are 
required to use  the compound. 

 

The PBR Compound setup 

http://www.db-w.com/products/dbwtools/docs�


How to use the Substance Painter Compound Node 
by Umberto Celentano 

 
The developed nodal compound permit to us to define a PBR workflow between Substance Painter and LightWave 
3D. The node described here was created for the workflow PBR Metalness. 

Since there isn't, at this moment, a plugin to integrate Substances within LightWave 3D we must use the textures 
exported from Substance Painter. 

Let’s start creating, in Substance Painter, a specific setting configuration for LightWave 3D, to be able to export 
the needed textures afterwards, see picture 1. 

 
Picture 1 

This configuration also provides to export the Height, Emissive, Ambient Occlusion and Material ID textures, which 
can be used for any other purpose not described in this guide. 
 



In Substance Painter I tried various settings to find a good way to export and use the textures in LighWave with 
less efforts. I found a good setting for Input Channels that minimize the adjustments needed after the import in 
LightWave, see picture 2. 

I set Base Color and Emissive as RGB16, Height as default L32F and Roughness and Metallic to L16. 

Picture 2 

 

The exported textures should 
have the following bit depth, as 
shown in picture 3: 

64bit  -> Base Color 
16bit  -> Roughness 
16bit  -> Metallic 
16bit  -> Height 
64bit  -> Normal 
16bit  -> Occlusion 
64bit  -> Material ID 

In this way the color space of the 
imported textures will be 
automatically set to Linear, 
except for the Normal maps that 
need a manual adjustment in 
the Image Editor (?). 

With these settings the exported 
Base Color and Emissive maps 
are correct in Linear space and 
don’t need to be adjusted to 
sRGB. 

If exported textures will haven’t the Bit depth listed above then you must verify and set them manually. It’s a good 
thing to always control the Color Space assigned to the imported textures. 

 

Picture 3 



The main rule to follows is: 

- Base Color and Emissive must be set to sRGB 
- Roughness, Metallic, Height, Normal must be set to Linear 

Obviously it's needed to set LightWave 3D to work in the sRGB color space 
(the default setting in Display -> CS -> Quick Preset). 

So, when you are ready to export the textures from Substance Painter to LightWave 3D you must pay attention to 
the picture format choosed. At this time I did notice a strange behaviour using EXR format so my advice is to 
export the textures in PNG 16bit format, then import them in LightWave and individually verify and adjust the 
settings related to the color space if required.  

To use the compound to shading our Substance Painted Objects you must only connect the corresponding 
textures to related inputs, see picture 4, following these simple guidelines for some of them: 

• Spec Power is needed to emulate a correct correlation between light intensity and specular hotspot. 
The value can be adjusted as needed between 30-60 but the suggested setting is 50. 

• F0 Metal can vary in a range of 70-100% and can assume RGB values in order to alter the color of the 
metal. The 100% value is good in most cases. 

• F0 Non Metal can vary in a range of 2-5%. Suggested setting is 4%. 

• Material ID and ID on/off are used to override the shader output with a texture or a color. 

 
Picture 4 

These settings are fine in most cases. Their modification can lead to incorrect results, therefore we recommend to 
leave their values in the default ranges. Specifically in the case of F0 the colour texture defines the metallic F0 
colour already, so it shouldn't require changes, but you may wish to fine-tune the look of your render. 

For more info on Substance Painter and PBR I suggest to you to read the following guides 

The Comprehensive PBR Guide vol.1-2 
https://www.allegorithmic.com/pbr-guide 

Allegorithmic PBR Guide vol.1 (translated in italian) 
http://www.pixat.it/download/Guida_PBR_Vol1.pdf 
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