Chapter 1: Shaders and its properties
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Chapter 2: Surface shaders and texture mapping
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Chapter 3: Understanding lighting models
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Chapter 4: Physically Based Rendering in Unity5
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Chapter 5: Vertex modifiers
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Chapter 6: Fragment shaders: water and glass







Chapter 7: Mobile Shader Adjustment

Shader "Cookbook/Chapter08/0OptimizedShader001”
{

Properties
{
_MainTex ("Base (RGB)", 2D) = "white" {}
_NormalMap ("Normal Map", 2D) = "bump" {}
}
SubShader

{
Tags { "RenderType"="Opaque" }
LOD 200

sampler2D MainTex;
sampler2D NormalMap;

struct Input
{
float2 uv MainTex;
float2 uv_NormalMap;
£

inline float4 LightingSimpleLambert (SurfaceOutput s,

{

float diff = max (0, dot (s.Normal, lightDir)):

Floatd ez

c.rgb = s.Albedo * LightColor0O.rgb * (diff * atten * 2);

c.a = s.Alpha;
return c;

}

void surf (Input IN, inout SurfaceOutput o)

{
float4 c = tex2D ( MainTex, IN.uv MainTex)

o0.Albedo = c.rgb;
o.Alpha = c.ar
o.Normal = UnpackNormal (tex2D( NormalMap,

FallBack "Diffuse"

r

IN.uv_NormalMap))

float3 lightDir,

float atten)



struct Input
{

half? uv MainTex;
half? uv NormalMap:;

inline fixed4 LightingSimpleLambert (SurfaceOutput s, fixed3 lightDir, fixed atten)

{
fixed diff = max (0, dot (s.Normal, lightDir)):

fixed4d c;

c.rgb = s.Albedo * LightColorO.rgb * (diff * atten * 2);
c.a = s.Alpha;

return c;

void surf (Input IN, inout SurfaceOutput o)
{

fixedd c = tex2D ( MainTex, IN.uv MainTex):

o.Albedo E..rgbs
o.Alpha = c.a;
0.Normal = UnpackNormal (texZ2D( NormalMap, IN.uv NormalMap)):



CGPROGRAM
F impleLambert noforwardadd

fpragma surface surf SimpleLambert nofo

w2 LA L

Input IN, inout SurfaceOutput o)

L
fixed4d c = tex2D ( MainTex, IN.uv MainTex):;

0.Albedo = c.rgh;

o.Alpha = c.a;
o.Normal = UnpackNormal (tex2D( NormalMap, IN.uv MainTex)):

struct Input
{

halfZ? uv MainTex;
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Properties

{
_MainTex ("Base (RGB)", 2D) = "white" {}
_BlendTex ("Blend Texture", 2D) = "white" {}
_NormalMap ("Normal Map", 2D) = "bump" {}

}

sampler?2D MainTex;
sampler?2D BlendTex;
samplerZ2D NormalMap;

void surf (Input IN, inout SurfaceOutput o)
{
fixed4 c = tex2D ( MainTex, IN.uv MainTex):
fixed4 blendTex = tex2D ( BlendTex, IN.uv MainTex);

c = lerp{c, blendTex, blendTex.r);
o.Albedo = c.rgb;

o.Alpha = c.a;
o.Normal = UnpackNormal (texZ2D( NormalMap, IN.uv MainTex)):;
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Properties

{
_Diffuse ("Base (RGB) Specular Amount (A)", 2D) = "white" {}
_SpecIntensity ("Specular Width", Range(0.01, 1)) = 0.5
_NormalMap ("Normal Map", 2D) = "bump"{}

}

CGPROGRAM

#pragma surface surf MobileBlinnF} g exclude path:prepass lightmap noforwardadd halfasvie

sampler2D Diffuse;
samplerZ2D NormalMap:;
fixed SpecIntensity;

gbruel Thpuat

{
half? uv Diffuse;

inline fixed4 LightingMobileBlinnPhong (SurfaceOutput s, fixed3 lightDir, fixed3 halfDir, fixed atten)

{

fixed diff = max (0, dot (s.Normal, lightDir)):
fixed nh = max (0, dot (s.Normal, halfDir)):
fixed spec = pow (nh, s.Specular*128) * s.Gloss;

fixedd c:
c:.xgb = (s
Eha = QL2
return c;

.Albedo * LightColor0O.rgb * diff + _LightColorO.rgbh * spec) * (atten*2);

void surf (Input IN, inout SurfaceOutput o)

{

fixed4 diffuseTex = tex2D ( Diffuse, IN.uv Diffuse);
0.Albedo = diffuseTex.rgb;

0.Gloss = diffuseTex.ar
o.Alpha = 0.0;
o.Specular = SpeclIntensity;

o.Normal = UnpackNormal (tex2D( NormalMap, IN.uv Diffuse)):



Chapter 8: Screen Effects with Unity Render Texture

public class TestRenderImage : MonoBehaviour
{

public Shader curShader:
public float grayScaleAmount = 1.0f;
private Material curMaterial:s



[ExecuteInEditMode]
public class TestRenderImage : MonoBehaviour
{

fregion Properties
Material material
{

get

{
Lf{curMaterial == null)
{
curMaterial = new Material (curShader)
curMaterial.hideFlags = HideFlags.HideAndDontSave:
}
return curMaterial;
}
}

#endregion

void Start()
{
if(!systeminfo.supportsimageEffects)
{
enabled = false;
return;

]

if(!curShader && !curShader.isSupported)
{
enabled = false;
}
}
void OnRenderImage (RenderTexture sourceTexture, RenderTexture destTexture)
{
if {curShader != null)
{
material.SetFleoat (" LumincsityAmount™, grayScaleAmount);
Graphics.Blit (scurceTexture, destTexture, material):r

]

elae

{
)

Graphics.Blit (aourceTexture, deatTexturea):

void Update()
{

grayScaleAmount = Mathf.Clamp(grayScaleAmount, 0.0f£, 1.0f}):
}

void OnDiszable ()
{
if {(curMaterial)
{
DeztroyImmediate (curMaterial) ;
i



SubShader
Pass

uniform samplerZD MainTex;

ix

xed Luminoaityhmount:

img 1) ¢

fivedd frag(w2t
{

fiwedd renderTex = tex2D( MatnTex,

float luminosity * rondoerTex.c 118 * renderTex.b)
fixedd f 1ery Lax a1




Properties

{
_MainTex (“"Base (RGB)", 2D) = "white" [}

_DepthPower ("Depth Power”, Range(l, 5)) =1
1

Pass
{
CEPROGRAM
fpragma wvertex Vert img
fpragma fragment frag
fpragma fragmentopticn ARB precision_hint_ fastest

fFinclude "UnityCE.oginc”

uniform sampler2D MainTex;
fixed DepthPower;
sampler2D _CameraDepthTexture;

fixedd frag(vZf img i) : COLOR

JS/Get the colors from the RenderTexture and the uv's

Affrom the v2f img stzuct
float d = UMITY SAMPLE DEPTH( texZD{_CameraDepthTexture, i.uv.xy} )i

d= paw(LinearDIDepth!El, _DepthPower) ;

return d;

fregion Variables
public Shader cursShader;
private Material curMaterial;

public float depthPower = 1.0f;
fendregion

void OnRenderImage (RenderTexture sourceTexturs, RenderTexrture destTexture)

if (curShader != null)

{
material.SetFloat (" DepthPower”, depthPower);

Graphics.Blit (sourceTexture, destTexture, material);
}

else

{
Graphics.Blit (sourceTexture, descTexture);

}

void Updatel)

{
Camera.main.depthTextureMode = DepthTextureMcde.Depth;

depthPower = Mathf.Clamp (depthPower, O, 5);



Depth Power = 0.1

Depth Power = 0.4

Depth Power = 0.8




Properties

{
_MainTex ("Base (RGB)", 2D) = "white"™ [}
_Brightnesslmount ("Brightness Amount"”, Range(0.0, 1)) = 1.0
_satBmount ("Saturation Amount", Range(0.0, 1)) = 1.0
_conAmount ("Contrast Amount", Range(0.0, 1)) = 1.0

}

Paaa

uniform sampler2D _MainTex:
fixed _BrightnessAmount;
fixed _satAmount:

fixed _confAmount:

floatd ContrastSaturationBrightnesa(floatd celor, float brt, float =at, float con)
{

A Incpoage or decresse theede valups to
Jdadjust £, g and b coler channels seperately
flpat AwvgLumi = 0.5y

float AvglLumG = 0.5;

float AvgLumB = 0,57

AfLuminance coefficlents for getting lumoinance from the image
floatd LuminanceCoeff = float3(0.2125, 0.7184, 0.0721)+

FifGperation fer brightness

floatd Avglumin = fleatd (AvgLumB, RAwgLumG, AvgLumB};

floatd brtColor = color ™ brty

float intensityf = dot (brtfolor, LuminanceCoeff):

floatl intemnaity = fleat3(intenaityf, invenaityf, intenmaityf):

//0paration for Saturation
flepatd satCelor = lerp(intensity, brtColor, sat):

Jf0peration for Contrast
floatd conColor = lerp (Avglumin, satColor, comj’
return conColor:

fixedd frag(v2f img i) : COLOR

{
S/Gat the colers from the RepderTexture and the uv's
S/ from the vaf img struct
fixedd renderTex = tex2D(_MainTex, i.uv):

/fApply the Brughtness, saturation, contrast cperations

renderTex.rgbh = ContrastSaturationBrightness(renderTex.rgk,
_Brightnesafmount,
_=matAmount,
_conAmount}

return renderTex:



Shader curShader;

public float brightnessAmount = 1.0f;
public £ saturationdmount = 1.0f;
i contrastRmount = 1.0f;
curMaterial;

public

vold OnRenderImage (R
{

sourceTexture, RenderTexture deatTexture)

f (curShader != null)

material.SetFleat (" Brightnesshmount"™, brightnessAmount);
matarial.SatFloat (" , Saturationfmount) i
material.SetFloat (" , contrastAmount):

Graphics.Blit (sourceTexture, deatTexture, material):

Graphics.Blit (sourceTexture, destTexture):

void Update()
{

brightnessAmount Mathf.Clamp (brightnessamount, v
saturationAmount = Mathf.Clamp (saturationAmount, :
contrastAmount = Mathf.Clamp (contrastimount, 0.0£, 3.0f):

B
a

Bright




= 1,64 Saturation

Froperties

{
_MainTex ("Base (RGB)", 2D) = "white" {}
_BlendTex ("Blend Texture", 2D) = "white"{}
_Opacity ("Blend Opacity”, Range(0,1}) = 1
}

uniform sampler2D MainTex:
uniform sampler2D BlendTex:
fixed Opacity;



fixed4 fragiv2f img i)} : COLOR
{

SAGet the colors from the RenderTexture and the uv's
/ffrom the v2f img struct

fixedd renderTex = tex2D{ MainTex, i.uwv):

fixed4 blendTex = tex2D(_BlendTex, i.uv);

S/BPerform a multiply Blend mode
fixed4 blendedMultiply = renderTex * blendTex;

A/Adjust amount of Blend Mode with a lerp
renderTex = lerp(renderTex, blendedMultiply, _Opacity);

return renderTex:

éregion Variables

public Shader curShader:

public TextureZD blendTexture;
public float blendOpacity = 1.0f;
private Material curMaterial;
#endregion

void OnRenderImage (RenderTexture sourceTexture, RenderTexture destTexture)

if {eurShader != null)

{
material.SetTexture(" BlendTex", blendTexture}:

material.SetFloat (" Opacity", blendOpacity):

Graphics.Blit (sourceTexture, destTexture, material):

}
elae

{
1

Graphics.Blit (sourceTexture, deatTexture);

void Update()

{
blendOpacity = Mathf.Clamp (blendOpacity, 0.0f, 1.0f):

}



Blend Mode = Multiply Opacity =0.5

Blend Mode = Multiply Opaeity =1.0

fixedd frag(v2f img i) : COLCR

1

fixedd renderTex = texiD( MainTex, 1.uv):
fixedd blendTex = tex2D({ BlendTex, i.uv);

= - ¥ EEddT L & T

fixedd blendedMultiply = renderTex + blendTex:
nd Mod

renderTex = lerp(renderTex, blendedMultiply, Opacity);

return renderTex:;



1.uv);
1.uv);

Dl endedScreern,
.

Scre

i, &

en Blend Mode




Properties

{
_MainTey ("Base (RGB)", ZD) = "white" [}
_BlendTex ("Blend Texture"™, 2D) = "white"{}
_Opacity ("Blend Opacity™, Range(0,1})) =1
}
Pass
1
CEPROGHRAM

fpragma wvertex wver
fpragma fragment
fpragma fragmen

finclude "Unityl

t img

BB precision hint fastest

uniform sampler2D MainTex;
uniform sampler2D _BlendTex;
fized oOpacity;

fixed OverlayBlendMode (fixed basePixel, fixed blendPixel)

{
if (basePixel < 0.5)

{
return (2.0 * basePixel * blendPixel):
}
else
{
return (1.0 - 2.0 * (1.0 - basePixel) * (1.0 - blendPixel)}:
}

fixed4 frag(v2f_ img i) : COLCR
{
/et the colors from the RenpderTexture and the gv's
Affrem the vaf_img struct
fixedd renderTex = tex2D(_MainTex, i.uv):
fixedd blendTex = tex2?D|_BlendTex, i.uv):

fixedd blendedImage = renderTex:

blendedimage.r = OwerlayBlendMode (renderTex.r, blendTex.r}:
blendedImage.g = OverlayBlendMode (renderTex.g, blendTex.gk;
blendedImage.b = OverlayBlendMode (renderTex.b, blendTex.b):

SFAdjust amount of Elend Mode with & lerp
renderTex = lerp{renderTex, blendedImage, _Opacityl:

return renderTex;



Overlay Blend Mode

Chapter 9: Gameplay and Screen Effects
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