What is Cel Shading?
A type of non-photorealistic rendering to make 3D graphics appear flat
by using less shading colour rather than a gradient, tint or shade
The term ‘cel shading’ is popularly used to refer to the application of
the ‘ink’ outlining process in animation and games; to imitate the style
of comic books or cartoons
The style is often used in, but not exclusive to video games
Also useful for rendering elements in 2D productions, in scenes that
are difficult to animate by hand for example
Some animated series are produced entirely using cel shading; often
for similar reasons
Technical info
Lighting values are calculated for each pixel and then quantized (a process
reducing the number of distinct colours used in an image) to a small number
of shades to create a characteristic flat look; where shadows and highlights
appear as blocks of colour, rather than a smooth mix

A brief history
st
First appeared around the beginning of the 21
century

Named after cels (or celluloid); clear sheets of acetate painted on for
use in traditional 2D animation
Cel shading has become synonymous with games, with Jet Set Radio
being one of the first released incorperating the style in 2000 on the
Sega Dreamcast. There have been many more titles since including:
The Legend of Zelda: The Wind Waker

Ōkami - incorporating the sumi-e style of ink painting

and the Borderlands series

How to does it work?
The characteristic black ‘ink’ and contour lines can be created in a
variety of ways
A common way is to render a black outline slightly larger than the
object itself, using inverted backface culling with the triangles and / or
polygons drawn in black.
To widen the silhouette, backfaces can be drawn in wireframe multiple
times with slight changes in position applied.

From left to right: Back faces drawn with thick lines, object drawn with
a basic texture and with shading applied

Alternate ‘more technical’ option
Backfaces may also be rendered solid-filled, with their verticies translated
along their vertex normals with a vertex shader. After the outline is drawn,
backface culling is set back to normal to draw the shading and optional
textures of the object. The image is then composited via z-buffering
(manages image depth co-ordinates in 3D graphics), as the backfaces
always lie deeper in the scene than front faces. This results in the object
being drawn with a black outline and interior contour lines.

Cel shading applies first and foremost to the way lighting is rendered.
Conventional rendering can still utilise solid colours, but that doesn’t
make it truly cel shaded

Achieving a Cel Shaded look in ZBrush
There are a couple of different ways to work with cel shading in
ZBrush. You can build the effect directly onto your 3D model or apply
it as a 2D effect to renders along with BPR render filters. We are going
to take a look at the former and essentially ‘build’ it with our model.

Technical info
Through a process called posterization, a smooth gradient gets converted
into fewer steps and abrupt changes in between; otherwise known as a
staircase effect. This was originally used with photographic processes to
make posters, hence where the name comes from.

Curve Settings
1. On the left-hand-side pane, choose the SkinShade4 material (if it
isn’t already selected). Note: BasicMaterial will work for this also
2. Select the Materials tab and open up the Modifiers dropdown menu

3. Choose Diffuse curve; the third option down. From here we want to
change the Strength and Step values, so go ahead and change the
strength to 1 and step to 5.

The strength is essentially the sharpness of the edge between colours
(or shades) and the steps are the ‘bands’ of each shade or colour and
how many you want to use. Have play around with these values to see
what works best and depending on the material you are using. I have
steps set to 3 and the strength set to 0.8 for this sculpt, which I think
works quite nicely.

4. You should now have distinct ‘stepping’ between colours, but to see
the full effect, you will want to load in a sculpt or model.
Note: By default, you will achieve a nicer result with a sculpt, as
unsmoothed low poly objects will show distinct flat sides and just plain
look terrible

Outline
Adding an outline to your model or sculpt is fairly simple
1. Under Materials > Mixer, you will find the Outline and Depth options
towards the bottom. The outline slider controls the intensity of the
outline colour (depending on the objects diffuse colour) and the
depth slider detects breaks in the curvature of your model to calculate
the outline width

2. Set the outline to 1 and the depth to 5. This gives a fairly fine, but
dark outline to the model. You will need to play around with these as
effects will differ between models and depending on the look you are
trying to achieve.

Note: The outline colour is determined by the diffuse colour of the
applied material, so outline colours will vary; rather than always
having a solid black outline around your model

There are other ways to achieve a cel shaded effect, but the steps
above will generally give you better results and more control.
Cel Shading in ZBrush usually works best with higher poly objects and
detailed sculpts. If you are using low poly model/s, it is best to divide
your mesh a few times with smoothing turned on.

Cel Shading in Maya
The following is one of a few different methods you can use to achieve
a cel shaded effect in Maya. It can take some time to properly setup
and tinker with the settings, but you can achieve some fairly good
results without too much effort.

Setup
1. Create a basic 3 point lighting setup. I like to use 2 spot lights and a
directional light to set this up fairly quickly. Be sure to have the ‘Use
all lights’ icon selected (found at the top of the viewport) also.
2. Start with a sphere and import a model of your choice into the
scene also

3. Open the Hypershade window and create a ramp shader

4. In the right-hand-side window (be sure to have the channel box
editor tab open) you are going to create a gradient with 3 bands of
colour. Click on the grey bar 2 times at different positions, then select
the leftmost circle just above the grey box, choose the darkest tone of
colour, set Interpolation to ‘None’ and the Color Input to ‘Brightness’.
Feel free to use more or less colours as needed.

Have the Selected Position set to roughly the same spacing to start
with e.g. roughly in thirds, as it is probably best to adjust these later;
once the material has been applied to the model.

5. Let’s create a couple more of these with varying tones and sizes. Go
back to the Hypershade window and create 2 more ramp shaders as
above. Try a few different colours for each with varying tone and
shade.

6. Go ahead and test out your new shaders on the object/s in your
scene by right clicking on it and selecting Assign Existing Material >
‘ramp shader’. In the example, I have applied 3 separate shaders to a
variety of objects that are part of a character model.
Resizing or repositioning each light, rotating the model and adjusting
the sliders in the ramp shader settings will change the effect. Have a
play around with either or a combination of these until you find
something that works.

Outline
1. Select ‘Rendering’ from the top left dropdown list. There should now
be a ‘Toon’ menu at the top. Select the object you would like to apply
the outline to, then go to Toon > Assign Outline > Add New Toon
Outline.

2. In the channel box editor (to the right), you should now have a
series of options under the pfxToonShape tab. Changing options such
as the Line Width and Line End Thinning will give you a variety of
results.

The added bonus of having multiple objects is that you can have
varying line weights to make things a little more interesting. You could
also create an outline by duplicating the object, but this way is super
quick and works well enough

Rendering
If you would like to render out your scene as a still or video, either
leave the default Maya Software renderer or use Maya Hardware 2.0.
Mental ray isn’t needed and will most likely give you some pretty
strange results.

