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5.8 Translucent Shadows

Figure 16. Translucent shadows allow objects such as smoke and explosion to cast
shadows.

Shadow maps are one of the earlier examples of successfully using screen-space
information to resolve shadowing problems that otherwise are much more difficult to
deal with in world space. In this section, we will show how extending the shadow map’s
per-pixel information with some extra channels of information can be used to easily
augment shadow maps with translucent shadow support.

The shadow map algorithm is extended with a second shadow map that will hold the
information for translucent shadows only; the regular shadow map will still contain the
information for opaque shadows. In addition, a color buffer to hold the color of the
translucent shadows. However, on most hardware a color buffer of the same size of the
shadow map needs to be bound whenever the shadow map is rendered, as most
hardware does not support having a null color render target. In most games this color
buffer is simply set to the lowest bit depth available to minimize the waste of memory,
and the color buffer is otherwise not used. We are thus taking advantage of this “free”
color buffer.
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In the first pass, the opaque shadow map is filled up as it normally would be, rendering
only opaque objects. Then, transparent shadow objects are rendered in our second
shadow map for transparent objects with z depth write on, no alpha testing and a
regular less-equal z-test. This will effectively record the depth of the closest transparent
object to the light.

The transparent shadow color buffer is first cleared to white and is then filled by
rendering the transparent shadow objects, from front to back, with the render states
thay would normally be used in the regular rendering, no depth write and the less-equal
z-test. In this stage we will be using the opaque shadow map as the z-buffer when filling
the color buffer, ensuring no colors are written for translucencies hidden by opaque
objects. The front to back ordering is necessary because we are treating these
transparencies as light filters. The light hits the front transparencies, and gets filtered as
it hits each transparent layer in succession.
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Figure 17. Light filtering process.
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The rendering of the actual translucent shadows then proceeds as follows:

e Perform shadow test with opaque shadow map and translucencies shadow map

e If we failed the translucent shadow map test, modulate by the color in the
transparent shadow color map

e Modulate by the result of the opaque shadow map.

This effectively gives us the following desired behavior:
e Passing both tests doesn’t color the light;
e Passing the opaque test but failing the translucent test will always color the light
by the translucent shadow color;
e Failing the opaque test will always remove the light contribution.

5.9 Conclusions

Storage of per-pixel information in off-screen buffers opens up a wide array of
possibilities for screen-based effects. Screen-space data sets, although incomplete, are
straightforward to work with and can help to unify and simply the rendering pipeline.
We’ve shown here a few ways that we record and use these screen-space data sets in
Starcraft 1l to implement effects such as deferred rendering, screen-space ambient
occlusion, depth of field, and translucent shadow maps. The resulting per-pixel
techniques are easy to scale and manage and tend to be easier to fit in a constant
performance footprint that is less dependent on scene complexity.
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