Graphic Post Read Me

Material by Toli Carter, Drachis@gmail.com 

This material is a post process material; please edit the values in the instance if you want to change the parameters of the effects. To use it you need to add it to the post process chain FX_HitEffects.UTPostProcess add a MaterialEffect node and connect it to SceneRenderTarget.Out then link the material instance in the MaterialEffect node and voila post processy goodness.
Some terms explained,

Scalar Parameters
Parameter Name (Normal Value Range) – Short Description

Shadow Crush Distance (512 - 4096) – Dictates the distance that the shadow crush effect will fade out over. This is to stop background elements that are under atmospheric haze from receiving the effect. The value divides a scene buffer before feeding into the alpha of a blend.
Highlight Chop Intensity (0 - .5) – Intensity of the post process highlights; setting this too high can white out bright elements in the scene. It is added to the Shadow Crushed scene. 

Shadow Crush Point (0- 0.003) – How dark does a pixel have to be before it is crushed to black. Setting this too high will black out the scene or can make a scene very high contrast.

Highlight Chop Scene Contrast (.5 - 1.5) – Reduces the contrast of the scene (if lower than 1) of increases the contrast in the scene (if more than 1). Allows for a finer control of where the Highlight Chop starts.

Highlight Chop Scene Value Offset (0.1 - .5) – Offsets the values in the scene before running them through a floor. Is enacted after the Highlight Chop Scene Contrast
LineSize (.001-.003) – The pixel width for the outlines as a percent of the screen width (~1/1024 = .001 or ~2/1600= .00125), this means that on different screens the lines will have the same relative weight down to one pixel. This offsets the depth buffer UVs. 
InkDensityFalloff (1.5 - 2.8) – Changes the amount of detail that is required for something to be outlined. Too low of a value will cause banding and too high will only outline objects that have a large break gap between them and the background.

Number of Values/ Colors (16,32,64,128) – Think back to old 8 bit games now you can have the same low color or value count in Unreal! A value of 16 will actually create 16 colors or 16 values + 24bit color depending on mode.

Vector Parameters

Outline Color (black to dark tan) – Sets the color for the outlines. Effects both post method methods, unclamped so the values can be greater than 1 or less than 0. 

Bold Outline Offset ([R(0.002),G(-0.002)] – [R(-0.002),G(0.002)) – Only uses red and green components, should be nearly the same in both so that the offset is diagonal. Off-setting too far will make outlines appear too far from objects.  Worked the same as LineSize but only feeds one z-buffer offset. Only visible is Old Method or Both Methods are checked.

Static Switch Parameter

Use Old Method (false) – Allows for the original simple methods (35 versus 91 instructions) to be used. Only outlines objects on the side set using the Bold OutlineOffset vector.

Posterize Scene (false) – Switches between a crushed process and a posterized process to be modulated by the lines pass. If it is true then the method can be changed from colors to value. 
Value or Color Posterize (false) – Processes the image to have a stair stepping of values rather than a smooth gradation. Picks between having the images processed as a color entity or only having the intensity values of the image stair stepped.

Method
The outline method for the post process uses eight nearby samples of the z-buffer to approximate the edges of and object. This is controlled by a sample spread parameter which uses a percent of screen height and width to offset the multiple z-buffer samples a fixed amount. The average sum of the eight z-bruffer samples is subtracted from the original scene z-buffer and compared to the original scene buffer over a distance. This makes it possible to only outline objects when the contrast between the two is greater than a particular amount, along with a gentle falloff of the lines into the scene. This means objects at a great distance need a greater depth contrast around their edges to quality for an outline. The outline color is controlled with a vector parameter to make quick changes available. 

The scene receives a crush and cap to the highlights and shadows to help make the elements feel more graphic. Both are done on a de-saturated version of the scene and multiplied over top the original frame. A side effect of this is a slight build up of shadows on objects close to the camera. If this is un-desirable there is a control to change the crush blend with the frame buffer.

The original method was a single offset z-buffer versus the main z-buffer and it is still available under the Old Method switch in the instance. An issue with the old method is that occasionally along steep flat objects near the camera or the skybox there will be banding as the post process interprets the surface to require more lines than at its edges.


The old method has a posterize effect for the frame buffer available. It comes in two flavors color and value. The color method crushes the extrapolation of the frame buffer at specific increments using a mix of floor and ceil. The value method abstracts the color from the frame buffer and performs the same crush on a de-saturated version before remixing with the color.

The nodes are annotated at points of interest and clustered by function. If you wish to use this in a scene or if there are any issues with the material or its implementation please e-mail me at Drachis@gmail.com.
