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Learning Objectives 
 

¶     Develop different NPR styles with the Arnold Toon Shader 

¶     Create hatching and linework styles with OSL nodes 

¶     Implement Arnold Operators to apply different styles 

¶     Develop and integrate traditional illustration styles into your workflow 

 

Description 

Arnold is a powerful production renderer used across the industry for realistic imagery. 
However, you can use Arnold for much more than photorealistic rendering. The film Spider-Man: 
Into the Spider-Verse is a good example of Arnold softwareôs versatility. NPR (non-photorealistic 
rendering) can be a solution for fast-turnaround visualization projects, such as initial briefs or 
competitions. In this class, we will explore how to use traditional 2D illustration techniques in 
3ds Max software with the powerful and versatile Arnold Toon Shader, with the help of some 
OSL nodes. To streamline the process, you will learn how to use Arnold Operators to create 
templates and efficiently apply different illustration styles that are perfect for fast-paced projects. 
From adjusting linework quality to hatching styles, we will cover tips and tricks to start 
implementing NPR and stylized looks into your workflow.  
 

Speaker(s) 

Ciro Cardoso is an author and a self-taught 3D artist with over 16 years of production 
experience in the animation and visualization industry. His skillset encompasses a wide range of 
productions and DCCs. When he's not working as a Senior Artist at Hayes Davidson pushing 
R&D, Ciro can be found exploring new techniques on lighting, rendering and looks to push 
realism in CGI.  
 

If you have any questions related to this topic, feel free to ping me on my LinkedIn profile: 

https://www.linkedin.com/in/cirocardoso/ 

Or on my social media accounts: @Cyrus3v 

 

 
 
 
 

https://www.linkedin.com/in/cirocardoso/
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A quick intro to NPR 

NPR stands for Non-Photorealistic Rendering, and this nomenclature refers to CGI that follows 
a traditional style (cell shading, hand drawing, 2D illustration) in contrast with a photorealistic 3D 
rendering. Some perfect examples of this can be seen in recent movies, like Spider-Man: Into 
Spider-Verse (2018), The Mitchells vs the Machines or the Star Wars Visions series. The movie 
Spider-Man: Into Spider-Verse is also a great example of traditional 2D comic drawing 
techniques being applied into a 3D scene, such as halftone and shading techniques.     

The studios behind these movies have complex workflows and shaders to produce such results. 
However, getting similar styles is possible due to the powerful Arnold Toon Shader. Even if you 
arenôt trying to create the next Spider-Man movie, you can apply these techniques for scientific, 
engineering and architectural illustrations.   

This handout isnôt a replacement for the Arnold Toon Shader documentation, which explores 
all the settings available. Instead, it works as a checklist and a summarized version of some of 
the most practical tools and techniques.    

 

You can find the Arnold Documentation for the Toon shader here: 
https://docs.arnoldrenderer.com/display/A5AF3DSUG/Toon 

And you can find a series of tutorials with the Toon shader here: 

https://docs.arnoldrenderer.com/display/A5AF3DSUG/Toon+Tutorials 

 

What do you need to start exploring the Arnold Toon Shader and develop your stylized looks? 

https://docs.arnoldrenderer.com/display/A5AF3DSUG/Toon
https://docs.arnoldrenderer.com/display/A5AF3DSUG/Toon+Tutorials
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References, References, References 

Before we move any further and see some of the technical aspects of working with this shader, 
getting references is essential. These references are a crucial aspect for you to develop your 
style. Those references will help you identify elements you like and things you want to 
implement and work as a touching stone along with the project. An excellent way to gather 
those references is by creating a Pinterest board, similar to what I have here: 
 

 
My Pinterest Board for drawing, shading and sketch references 

 

This particular board is 200 plus references, keeps growing each day and is also a great way to 
find new cool ideas and keep inspired, as Pinterest will keep finding further references for you. 
 
 

First steps 

Letôs start with the essential things you need to work with the Arnold Toon Shader. 
 
 

Contour Filter 
 
First, you need to switch the Filter from Gaussian (Default) to Contour. To do that, open the 
Render Setup window (F10), go to the Arnold Renderer tab, scroll down until you reach the 
Filtering section. 
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Contour Filter ï essential for the Toon Shader edges 

 
You probably noticed that my Filter Width is set to 1.5. The lowest value you can use is 1, but 
you may need to increase this value depending on the project. However, keep in mind that the 
higher the resolution you use to render, the higher the widthôs value will have to be. As an 
example, if you use a Width of 5, the edgeôs thickness is going to look different if I render a 1K 
image or if I render a 4K image, and here is an example showing that: 
 



 

 

Page 5 

 
Contour filter looks different depending on resolution used 

 
On the example above, I have the same Filter Width, in this case, 5, but I am rendering two 
different resolutions. The image is divided in half, and on the left side, the render is 1000x1000 
pixels, and the render on the right side is 2000x2000 pixels. As you can probably see, the edges 
on the left side (the 1000x1000 pixels render) are thicker than the edges on the right side (the 
2000x2000 pixels render), but we are using the same value for the Contour filter for both 
images. While developing the toon shaders, you need to keep this in mind and try to do so using 
the final resolution for your project. Increasing the Contour Filter will proportionately increase 
the render time. 
 
Find more information here: https://docs.arnoldrenderer.com/display/A5NodeRef/contour_filter 
 
 

Toon\Map to Material 
 
Next, you need the Toon map (Maps ï Arnold ï Surface) connected to a Map to Material 
(Materials ï Arnold ï Utility) node. The Toon map is what you use to create the different NPR 
styles, and the Map to Material is what you use to assign that Toon map to the geometry. A 
basic shading network will look something like the example below: 
 

https://docs.arnoldrenderer.com/display/A5NodeRef/contour_filter
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Assign the Map to Material to the geometry 

 
And with this, you are good to go and ready to explore, develop and create different stylized 
looks using the Arnold Toon Shader. I mentioned that you would need references for what you 
are trying to accomplish in terms of look and aesthetics. Something that may help you with this 
is by searching for examples of Notan, Chiaroscuro and Linework styles. The 30-minute talk 
covers in more depth these artistic styles and how you can use the Arnold Toon Shader to 
accomplish it. 
 
 

Artistic Styles ï Mass\Notan 

This handout isn't an art class but a quick introduction to different artistic styles and what can be 

accomplished. Notan, for example, is a style that explores the use of mass. Notan is a 

Japanese word that means "light dark harmony" and bellow, you can see an excellent example 

of that in action on a Japanese artwork: 
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Old plum by Kano Sansetsu 

 

Applying this technique involves exploring arrangements of light and dark elements and is an 

excellent way to explore shape and composition. One way to achieve this look with the Arnold 

Toon Shader, is by using the Emission Color and Emission Weight. Below you can see an 

example of me using only the Emission to achieve this look: 

 

 
Notan style accomplished using the Emission 

 

The process to create this style is quite simple. You donôt need any lights in your scene because 
each material will emit light. Then for the different local values, I am using multiple Arnold Toon 
Shaders with different Emission Color values. The 30-minute talk covers in more depth these 
artistic styles and how you can use the Arnold Toon shader to accomplish it. 
 

 

Artistic Styles ï Form\Chiaroscuro 

Another artistic style that explores the form is called Chiaroscuro. This technique focuses on 

the strong contrast you have between light and shadows and explores the use of depth and 

tone. For this style, you will need one strong light source to create contrast between light and 

shadow. You can see that technique being used in this good example painted by the master 

Caravaggio: 
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The Calling of St Matthew by Caravaggio 

 
Usually, you have just one intense light source in a scene like the one above, but that does not 
mean you can only use one light. Looking closer at this painting, you will probably notice that 
the legs under the table are illuminated. However, in a physically correct world, these would be 
in complete shadow. Caravaggio made an artistic choice to ignore what would be physically 
accurate and instead chose to illuminate the legs to improve the composition.   

 We can achieve something similar with Arnold using light linking. Light Linking is an artistic 
process in which each light is linked or affects specific objects in your scene. You can find more 
information on how to do that here: 
https://docs.arnoldrenderer.com/display/A5AF3DSUG/Light+Group  

 To apply a similar Chiaroscuro style in your project, you need to have a strong light to define 
the objectôs form and play with the contrast between light and shadow. Below you have a simple 
example of using the Arnold Toon Shader to render a Chiaroscuro image: 

 

 

https://docs.arnoldrenderer.com/display/A5AF3DSUG/Light+Group
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The Leica M9 

 

Achieving something like this is easy. For lighting, I am using a strong directional light and then 

for shading, I am using a Utility node with the Shade mode set to Lambert.  

 

 
Lambert Shade Mode 

 

I use this Utility node to create a mask by connecting it to an RGB Ramp set to constant, as 

you can see below: 
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Interpolation set to Constant to create a sharp mask 

 

Finally, the Ramp RGB is connected to the Emission Color, with the Emission value set to 1. 

 

 
Emission Weight set to 1 

 

If you are following these steps and not getting the same look, the trick is increasing the lightôs 

intensity. In my case, the lightôs Intensity is set to 1, the Exposure to 1.1 and the lightôs Angle 

set to 10, so I can have some soft shadows. You will probably need to increase the light 

samples to 2 or 3 to have a cleaner render. The 30-minute talk covers in more depth these 

artistic styles and how you can use the Arnold Toon shader to accomplish it. 

 

 

Artistic Styles ï Line\Texture 

A third style is sketching, and this is the one that many of us are more aware. Is when you use a 

simple pencil or pen to draw, scribble, hatch, and sketch. This technique is the simplest and the 

most used to express ideas. I asked my good friend Mark Eszlari to draw a couple of examples 

showing those shading techniques: 
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Some of the most common shading techniques 

 

If you want to focus only on the linework, without worrying about local values, then set the 

Emission Weight to 1 and the Emission Color to white or a light gray. That way, you will be 

closer to a drawing on a piece of paper. You can create the shading techniques above by using 

bitmaps or a procedural approach using OSL Noises. We will see how to do that next, but 

before moving to that topic, let me share something that will help you start exploring and 

developing your stylized styles. 

 

These three elements we briefly covered, Mass, Form and Line, are primary elements of 

design. You can mix these three elements, but one must be dominant, while the other two 

complement the design. Implementing these elements in equal parts will create a ñmuddyò 

concept that will not be clear because nothing stands out. Having one element more dominant 

will help you balance how you approach and develop your stylized looks. However, this isnôt an 

art class, so I highly recommend researching these styles in greater depth and gathering 

references of what you would like to reproduce. 

 

In the next couple of topics, I will cover some of the techniques that I used while developing 

stylized looks, and we will focus on creating shading techniques, linework quality, and the use of 

tonemap. 

 

 

Create shading and linework styles with OSL nodes 

Let me introduce you to the OSL nodes that can help you create customised edges and 
hatching and surface details, which will be helpful later for shading. 

 

OSL Uber Noise  
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You can use the OSL Uber Noise or the OSL Noise, and both are useful with some minor 
differences. I prefer the OSL Uber Noise because you have some extra settings, like the Layer 
Distortion and the Output Normalize, which adds more detail to the noise.   
  
When adjusting and playing with the settings for these noises, it is better to have a reference in 
mind. Do a quick search for hand drawing hatching or shading techniques, and you will find 
some examples of the different styles being used. I encourage you to play with the OSL Uber 
Noise node and explore each setting and what it does. While you do this, you will come across 
with ñhappy accidentsò. It may not be useful for the style you are developing in that instance, but 
create a Material library to start saving those happy accidents you may find. But let me give you 
some tips.  
  
The first thing to explore are the noise options available for both the OSL Uber Noise and the 
OSL Noise: 
 

 
OSL Uber Noise ï noise type available 

 

 
OSL Noise ï noise type available 

 
You may be asking, so now what? How do I transform these noises into something useful? 
Well, before you start playing with the other settings, connect an OSL UVW Transform to the 
UVW slot in the OSL Uber Noise so that you can add some tilling in one of the axes. That is 
when the magic starts, and you go from this: 
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Without the UVW Tiling 

 

To something like this by increasing the tiling from 1 to 10 in the X axis: 
 

 
With the UVW Tiling 

 

The OSL Uber Noise can create thousands of options for shading, linework and even mimic 

paper texture. Before we explore how to make those, let me introduce you to some helpful OSL 

nodes.  

 

OSL Range\Remapper 
 

The OSL Range\Remapper node is perfect for adding more contrast and remap values and 
create masks if necessary. Sometimes, you need to tone down how the OSL Uber Noise 
affects the Arnold Toon Shader, and this node is perfect for this.  
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OSL Range\Remapper 

 
Other alternatives are the OSL Lift\Gamma\Gain or the OSL Tweak\Levels. I prefer the OSL 
Range\Remapper because it already has a float output, and some nodes do require a float 
value instead of a color value. 
 

OSL Composite 
 
The OSL Composite node is very useful for combining different OSL Noises, helping create a 
hatching effect. Here is an example of that: 

 

 
OSL Composite 

 


