GPU Programming & Shaders

Design and implement Shaders to produce a specific effect.




Shader 1 — Lava Shader

Brief description: A surface shader that displays a lava texture that is repeating which moves over time to simulate
the flow of the liquid, additionally it utilises a normal map to achieve more depth.

Image:

"Custom/LavaShader"

{
_Texture ("Base (RGB)", ) =
_ScrollXSpeed ("Scroll X Speed",

_ScrollYSpeed ("Scroll Y Speed",

_ReversedScroll ("Reversed Scroll",

roperty

__ReversedS

_NormalMap ("Normal Map", ) = "bump" {}
_NormalMapIntensity ("Normal Map Intensity"

//Shader code is
surface surf Lambert

sampler2D Texture;
_ScrollXSpeed;
_ScrollYSpeed;
_ReversedScroll;

sampler2D NormalMap;
_NormalMapIntensity;

Input {
float2 uv_Texture;
float2 uv_NormalMap;

surf (Input IN, inout SurfaceOutput o)
flxed2 scrolledUV = IN.uv_ Texture;

fixed xScrollValue _ScrollXSpeed * ( _Time * ReversedScroll):;
the X axis
fixed yScrollValue _ScrollYSpeed * ( Time * ReversedScroll);
the Y axis

scrolledUV += fixed2 (xScrollValue, yScrollValue);
crolledUV variable

half4 c = tex2D ( Texture, scrolledUV) //

a second par ter to the v ble "c"
o.Albedo = c.rgb; '/ assigns 1e .rgb of "c" tc Albedo
UnpackNormal (tex2D( NormalMap, scrolledUV)) ;

igns 1t take the scrolled uv as a second argument

normalMap = malMapInten51ty, normalMap y * NormalMapInten51ty,
normalMap.z) ; //C ¢ F hE 0 < ,

axis and assign
©o Normal
the o (output




Shader 2 — Toon Shader
Brief description: A shader that utilizes lots of smoothstep functions to create a “toon” type of aesthetic.

Imag

"Custom/ToonShader 1"
operties

_Color ("Color", Color) = (0.5, 0.65, 1,
_MainTex ("Main Texture", 2D) = "white"
[HDR] //Enables HDR
_AmbientColour ("Ambient Color",

N

_RimColor ("Rim Color",
_RimAmount ("Rim Amount", Range
_RimThreshold ("Rim Threshold",

LightMode"™ = "ForwardBase" "PassFlags" = "OnlyDirectional"

it to the

vertex vert
#pragma fragment frag
#include "UnityCG.cginc"

appdata //D

floatd4 vertex : POSITION;
float4 uv : TEXCOORDO;
float3 normal : NORMAL;

bi
v2f //Defines the v2f

float4 pos : SV _POSITION; //Accesses 't ion of & r being transformed
ion space

float2 uv : TEXCOORDO;

float3 worldNormal : NORMAL;

float3 viewDir : TEXCOORDI;

}i

sampler2D MainTex;
float4 MainTex ST;

v2f vert (appdata v) //Vertex
{
v2f o;
0.pos = UnityObjectToClipPos (v.vertex) ;
output
o.uv = TRANSFORM TEX (v.uv, 7MainTex);
output

.worldNormal = UnityObjectToWorldNormal (v.normal) ;

.viewDir = WorldSpaceViewDir (v.vertex);

float4 Color;

float4 AmbientColour;
float4 RimColor;
float RimAmount;
float RimThreshold;




(i.worldNormal) ;

_WorldSpaceLightPos0, normal);

7 S + +

.viewDir)

zed i

dot (viewDir, normal

(_ MainTex, i.uv);
mple * ( AmbientColour + lightIntensit




Shader 3 — Stained Glass Shader

Brief description: A shader that utilizes the alpha channel with colours to create a tinted glass effect, along
with a normal map to give it the depth and distinctive shapes found on stained glass panes.

Image:

om/StainedGlass

{
_Colour ("Colour",
Transparency ("Transparency",
prop@ﬂ,}
_NormalMap ("Normal Map", ) = "bump" {}
_NormalMapIntensity ("Normal Map Intensity",
pIntensity proj %

"="Transparent" "RenderType"="Transparent"}
ble ng
SrcAlpha OneMinusSrcAlpha //Set 3 1a blending me

1Y

needed

Lambert a

channel

sampler2D NormalMap;
_NormalMapIntensity;

float4d Colour;
_Transparency;

Input {
float2 uv_NormalMap;

surf (Input IN, inout SurfaceOutput o)

e ler

UnpackNormal (tex2D( NormalMap, IN.uv NormalMap)) ;

3, S uv a seconc r nt

normalMap (normalMap.x * MapIntensity, normalMap.y * NormalMapIntensity,
normalMap.z); //Ce ates the fl 3 of m ith its i pl

p with its sity ipl g the x and y

T At
ClaE norm

code en






