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INTRO
In this tutorial, we are going to create a flexible and efficient fog sheet archetype that automatically fades and culls.
FOG OVERVIEW
Fog adds a lot of atmosphere, ambience and depth to a scene. It can however be GPU intensive, particularly on consoles. Unreal provides many ways to achieve fog: full scene fog actors, fog volumes, fog sheets, particles, post-processing.
Interior spaces, such as caves, rooms or hallways can usually get away with fog sheets instead of full scene or volumetric fog. A fog sheet is a simple vertical planar mesh that is placed along the player’s path. In order for the player’s camera not to clip with the sheet, the material can be set up to fade out as the player approaches. With just one or two sheets, you can fake the illusion of fog.
Additional reading:

http://udn.epicgames.com/Three/FogEffectsHome.html
http://udn.epicgames.com/Three/PostProcessMaterials.html
OVERDRAW AND CULLING
Even though the fog sheet can be set up to fade out entirely, its pixels shader will still be evaluated. To keep overdraw under control you can set up the fog sheet to cull out.

Overdraw is a measure of how many times scene pixels need to be re-calculated in a single frame. When multiple transparent assets are layered on top of each other, each layer’s pixel shader will need to be evaluated before the final pixel color can be determined. Having lots of layered transparency results in a lot of overdraw, and with 1280x720 pixels a frame, overdraw can quickly result in a GPU bottleneck.
The best way to tackle overdraw is to make aggressive use of fade out and culling on your translucent assets. Set up your asset to cull out when it is completely faded, in order to hide the cull pop. The fog sheet material will be set up to take world unit parameters to control the fading, so you can easily match that up with the cull distance on the asset.
Additional reading:
http://udn.epicgames.com/Three/VisibilityCulling.html
http://udn.epicgames.com/Three/VFXOptimizationResults.html#Overdraw%20-%20GPU
MATERIAL SETUP
This section covers the theory behind the shader logic. 
1. Lighting model: Fog sheets don’t need to be lit, so the lighting model will be unlit. 
2. Blend Mode: Fog sheets need to blend against the environment, but they shouldn’t add up and brighten, so the blend mode will be translucent. 

3. Color: A simple vector3 parameter will give you all the color control you need. Leverage the unused alpha of the vector to be an overall Opacity multiplier, for added control.
4. Scrolling Texture Mask: Cloud textures generated in Photoshop work great here. We can store up to three patterns in the channels of a single DXT1 texture to get more variety at the cost of a single lookup. We sample them at different tiling and panning rates to create a nice organic movement of the dust.

5. Depth biasing: When the fog sheet clips into walls, you will see the intersection line. Depth biasing allows you to feather the intersection line via a parameter, and help hide the illusion of the plane.
6. Fade In/Out logic: This is the heart of our shader. For fog sheets to be culled using world units, we need to calculate the distance from the camera accurately. Here is a diagram showing the desired logic.
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ARCHETYPE SETUP
1. Once the material is set up, you can create a library of material instances, each with a desired cull distance. Example: Sheets that cull out at 1024 UnrealUnits, 512 UnrealUnits, and 256 UnrealUnits. Each material instance will then be used with an Archetype with a matching cull distance.
2. To create the StaticMesh Archetypes:
a. Open the “Content Browser”, go to the “Actor Class” tab

b. Search for and right-click on StaticMeshActorBase -> Create an archetype

3. Create one archetype for each desired cull distance

4. In each Archetype, set the following:
a. Static Mesh Actor -> Static Mesh Component -> Static Mesh

i. Plug in your vertical planar static mesh

b. Static Mesh Actor -> Rendering -> Materials

i. Set the appropriate fog sheet material instance as a material override

c. Static Mesh Actor -> Rendering -> Accept Dynamic/Static Decals

i. Set these both to false to prevent the sheet from receiving combat or deco decals

d. Static Mesh Actor -> Rendering -> Accept Lights / Accept Dynamic Lights

i. Set both of these to false, your fog sheet material should be unlit translucent
e. Static Mesh Actor -> Rendering -> Cast Shadow / Cast Dynamic Shadow

i. Set both of these to false, your fog sheet should not cast any shadow

f. Static Mesh Actor -> Rendering -> Min Draw Distance / Max Draw Distance
i. These distances should perfectly match up with the settings in your MIC

g. Static Mesh Actor -> Collision -> Collision Type 

i. Set this dropdown to COLLIDE_NoCollision to prevent the fog sheets from blocking trace and projectile weapons
5. Your archetypes are now ready to be used! Make sure to send out a memo to your team to let them know where to find them, and how to use them.
Additional reading:
http://udn.epicgames.com/Three/InstancedMaterials.html
http://udn.epicgames.com/Three/UsingArchetypes.html
NOTES

The techniques covered here are not limited to planar meshes. You can extend this techniques to work on any custom fog meshes you need.
RECOMMENDATIONS
1. Fog assets are best added in the context of the lighting pass, to establish the ambience. 

2. In my experience, it is best to have Fog deco handled by the VFX department, since it takes away from the translucency budget, which is mostly used by for ambient and gameplay VFX.

3. After the initial placement of fog assets, take a polish pass and ensure that they are functioning properly, example: triggering/streaming/culling as the player enters or exits an interior space. 
4. Use the “ShaderComplexity” viewmode to verify that fog sheets cull in as expected.
5. If fade in or out needed, use Matinee setup using fog density and color.
6. Unless height fog is required to be uniform throughout the entire map, remove it and do custom fog for specific areas. This will reduce performance hit.

7. Where possible, use untextured or a single textured fog material. Add a few particles to get some motion.

Additional reading:

http://udn.epicgames.com/Three/ViewModes.html#Shader%20Complexity
