Making and Using Non-Standard Textures
Manipulating UVs through Color Data in Portal 2

Bronwen Grimes

VALVE




[N

.
| U

First will be a quick tour of the techniques used to render the water in Portal 2, followed by a more in-depth view on the method used to generate the flow data that is required
by the shader.



Next will be a look at the gels, which are a new gameplaye | e ment i n Portal 2. We-erhbeddedspriteshusing a teahnigoe f& makieg spritelike a ¢ e
visuals without generating any sprite card geometry. We used it to enhance the look of the gels by adding bubbles.



Beyond the “Diffuse” Map: Standard Textures

Diffuse texture: color directly applied to the model
Specular mask: intensity applied to a lighting effect
Normal map: direction of surface normal modified
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In each case, the artiét knows where each pixel of the
texture will appear on the model: UVs are static
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The title of this talSk ainsd afr Ma kTierxg uaneds .Wbsi ng Non

AStandard textureso refers to the types of textures t leadffusgtextiues cmotmalsaps. ar e

All these textures have something in common: the artist always knows where each pixel will appear on the model.
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Beyond the “Diffuse” Map: Non-static UVs

Read UV from face verts, interpolate over face
Modify UV in non-static way based on texture input
Sample texture from UV position in texture space

In the two techniques wedll | ook at today, this isn6t the case:
The texture coordinates are modified in some non-static way, creating complex-looking surfaces on what is actually extremely simple geometry.



Beyond the “Diffuse” Map: Non-standard Textures

Non-standard texture types used in these algorithms:
Flow map for water

UV layout map for surface-embedded sprites in gel

The non-standard textures we use to modify the UVs are as follows:

For the water, we use a flow map that represents a 2D vector field. It is used to warp the UVs to create animation.
For the gels, we use a UV layout map that describes the distribution of the embedded sprites over the surface.
As we proceed, we will explore how these textures are used and how they are created.
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~ Toxic, Roiling Liquid in Portal 2 i



Water in Portal 2

Shader originally created for water in Left 4 Dead 2

Game contained an
entire campaign in the
bayou with its complex
waterways

Needed the flow of the
water to follow
complex contours in a
believable way

The water in Portal 2 is an extension of the shader developed for Left 4 Dead 2.

In that game, one of the campaigns took place in a bayou. To reach the realistic art direction of the game, the water needed to follow the complex contours of the terrain in a
believable way.

We used a technique that flows a normal map over the surface to ripple the water. The shader also used a depth fog color, dynamic refractions, and either dynamic
reflections or pre-baked cube maps based on the performance constraints of the area.



Changes for Portal 2

Added color flow on top of existing normals flow

In Portal 2, the pools are rectilinear and self-contained.
Refractions wondét solve the problem of visual interest

The depth fogging also wasndét very helpful, since there

We needed to add color maps to get the density of visual interest required.
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' The Flow Algorithm in Brief
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Here is the flow map as it is applied over the surface.
It represents a 2D vector field, indicating to the shader how the UVs should warp.
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‘ Vector Field

This is how the shader interprets the data.
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‘ Animated UV Offset
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éto positive.

We can only warp the UVs so much before the color map is distorted beyond recognition, however.

After a certain amount of warping is applied, we have to start over.
This results in a visual Apopo as the entire
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Animated UV Offset

surface resets.



. Noise Texture

We use a noise map as a time input to offset the phase of the animation per pixel.
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F . Discontinuities

We do end up with these leading-edge discontinuities, though, at the border of the phase change.
(The edges are highlighted using an overlay to show the locations of the discontinuities.)



He is a closer look at the border of the phase change, enhanced for clarity.
It crawls visibly over the surface.



