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Sphere(1) Emission
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3 | Properties
4 v {
5 [MainColor] RaseColor ("Base Color” Color) = (1 1, 1, 1)
6 | [MainTexture] BaseMap(“Base Map”, 2D) = “white”
:
3 | Properties
4 v {
Inspector 5 + [MainColor] BaseColor (“Base Color”, Color) = (1, 1, 1, 1)
34 TEXTURE2D (_BaseMap) ; 6 }
35 SAMPLER (samp ler_BaseMap)
. . 31 v CBUFFER_START (UnityPerMaterial)
g; v CBUFFER_START(UnltyPngater|al) 39 % half4 BaseColor:
halfd RaseColor:
39 i float4 _BaseMap_ST; = CBUFFER_END
40 CBUFFER_END
50 | half4 frag(Varyings IN) : SV _Target
51 v {
52 half4 color =| SAMPLE TEXTURE2D (_BaseMap, sampler _BaseMap, IN.uv) *| BaseColor;
53 i return color;

54 }
42 | half4 frag(Varyings IN) : SV_Target
43 N {
44 half4 color = BaseColor;
45 return color;
46 }

K E TOKYO POLYTECHNIC K
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22 struct Attributes
23 v { H 21 struct Attributes
24 floatd position0S -~ POSITION; 22 v {
25 float2 uv : TEXCOORDO: 23 i float4 position0S : POSITION;
26 ) 24 }i
27 25
28 struct Varyings 26 struct Varyings
29 v 27 v {
30 floatd positionHGS . SV POSITION; 28 i float4 positionHCS : SV_POSITION;
31 i float2 uv : TEXCOORDO; 29 };
32 }.
42 Varyings vert (Attributes IN)
43 v {
44 Varyings OUT;
45 OUT _pasitionHCS = TransformOhjectToHCLip (IN. position0S. xyz) ;
46 OUT. uv = TRANSFORM_TEX (IN. uv, _BaseMap) ;
47 i “return OUOT,
48 }
‘35 | \{aryings vert (Attributes IN)
36 v
37 Varyings OUT;
38 OUT. positionHCS = TransformOb jectToHC! ip (IN. position0S. xyz) ;
39 | return OUT;
40
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0 :
6 //\A /\\\
| | Sphere(2)_AmbientLight
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Directional Light

19 ore hlsl”

20 #|nclude Packages/oom unlty render— plpellnes un|versaI/ShaderL|brary/L|ght|ng hisl”// 1B
43 half4 frag(Varyings IN) : SV Target

44 v {

45 // 1B

46 Light light = GetMainLight () :

GE

Use the GetMainLight and GetAdditionallight methods to return this struct.

Field Description
half3 direction The direction of the light.
half3 color The color of the light.
float distanceAttenuation The strength of the light, based on its distance from the object.
half shadowAttenuation The strength of the light, based on whether the object is in shadow.
uint layerMask The layer mask of the light.

TOKYO POLYTECHNIC

UNIVERSITY
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_BaseColor
43 ?alf4 frag(Varyings IN) : SV _Target
44
45 // B0
46 Light light = GetMainlightO:
4] half3 color = light.color * _BaseColor.rgh:
48 return hali&(color, 1),
49 }
43 ?alf4 frag(Varyings IN) : SV_Target
44
45 // B0
46 Light light = GetMainLightO:
47 / half3 color;
48 / color.r = light.color.r *x _BaseColor.r;
49 / color.g = light. color.g * _BaseColor. g;
50 / color.b = light.color.b * BaseColor.b;
o1 | return halt4(color, 1)
52




A Emission

Default

ﬂ v Universal Additional Light Data (Script)

Sphere(2) AmbientLight
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A

22 struct Attributes

23 v {

24 floatd DQﬁiiiQﬂQS_;_EQSﬁTION;

25 float3 normal : NORMAL;

26 b

27

28 struct Varyings

29 v {

30 floatd positionHCS : SV POSITION;
31 | float3 normal : NORMAL;

32 ;

34
35
36
37
38
39

l

%aryings vert (Attributes IN)

Varyings OUT;

OUT. positionHGS = TransformOb jectToHCl ip (IN. position0S. xyz) ;
OUT. normal = TransformOb jectToWor IdNormal (IN. normal) ;
return OUT;

40
K® GE
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46 half4 frag(Varyings IN) : SV_Target
47 % [
48 Light |ight = GetMainl ight ().
49 > half3 color = light.color * _BaseColor.rgb * max (0, dot(IN.normal, light.direction));
50 3 Teturn nari4(color, 1),
1 }

A

A

46 half4 frag(Varyings IN) : SV_Target
47 v {
48 light light = GetMainl ight ():
49 A half3 color = _BaseColor.rgh * LightinglLambert(light.color, light.direction, IN.normal)
50 } Teturm a4 cotor, 1)
51 ]
K' GE TOKYO POLYTECHNIC K

UNIVERSITY
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A Emission

Sphere(3) Lambert
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£: Sphere(4) _Specular
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29 struct Varyings

30 v

31 floatd positionHGS : SV _POSITION;
32 float3 normal : NORMAL :

33 | float3 position : TEXGOORDO;

34 ;

41 ‘a{’aryings vert (Attributes IN)
42 v
A 43 Varyings OUT;
44 OUT. positionHCS = TransformOb jectToHCIip (IN. position0S. xyz) ;
45 = | :
A 46 OUT. position = TransformOb jectToWor Id (IN. position0S. xyz) ;
47 i return OUT.
48 }
50 Talf-‘i frag (Varyings IN) : SV Target
51 v
52 Light light = GetMainLight () ;
53 half3 |;|Q|:|]]a| normalize (IN. normal) .// &5z d A-HIZIFHE LIET
54 half3 view direction = normalize (TransformViewToWor Id(float3(0,0,0)) - IN.position);
A
54 4 half3 view direction = TransformViewToWor IdNormal (float3(0,0,1)):// TERD{uE Z Bz Ul
K. GE TOKYO POLYTECHNIC Normal K
N UNIVERSITY




A

ASpecular Power:
ASpecular Intensity:

A

3 Properties

4 v {

5 _SpecularPower (“Specular Power”, Range(0.001, 300)) = 80

6 | ~SpecularIntensity ("Specular Intensity”, Range(0, 1)) = 0.3
-
36 v CBUFFER_START (UnityPerMaterial)
37 half SpecularPower;
38 half Specularlntensity:
39 CBUFFER END

K . E TOKYO POLYTECHNIC
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U 0 0 CY éw)

A55

A58

A60
50 Talf4 frag(Varyings IN) : SV_Target
h1 v
52 Light light = GetMainLight();
53 half3 normal = normalize(IN.normal);// BT H=OIZERIELET «—
54 half3 view direction = normalize (TransformViewToWor |d(float3(0,0.0)) — IN.position):
55 float3 reflected direction = —light.direction + 2 *x normal * dot(light.direction, normal) :
56 v // float3 reflected direction = reflect(-light.direction, normal);// reflectE#ZFSBEIEIZHH
57
58 / half3 specular = _SpecularIntensity * pow(max (0, dot(reflected direction, view_direction)), _SpecularPower) ;
59
60 half3 color = light.color * specular;

]

return halt4(color, 1),

o1

62
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AEmission

Sphere(4) Specular
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25 struct Attributes
26 v {
27 float4 position0S : POSITION;
1& 28 float3 normal : NORMAL;
29 }
A 30
31 struct Varyings
32 v {
33 float4 positionHCS : SV POSITION;
34 float3 normal : NORMAL;
35 float3 position : TEXCOORDO;
36 }
45 Varyings vert (Attributes IN)
46 v {
47 Varyings OUT;
48 OUT. positionHCS = TransformOb jectToHCIip (IN. position0S. xyz) ;
49 OUT. normal = TransformOb jectToWor IdNormal (IN. normal) ;
50 OUT. position = TransformOb jectToWor Id (IN. position0S. xyz) ;
ol | return OUT;

02
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3 Properties
4 v {
5 [MainColor] BaseColor ("Base Color”, Color) = (1, 1, 1, 1)
6 _AmbientRate ("Ambient Rate”, Range(0, 1)) = 0.2
7 _SpecularPower (“Specular Power”, Range(0.001, 300)) = 80
8 ] _SpecularIntensity (“Specular Intensity”, Range(0, 1)) = 0.3
9
38 % CBUFFER_START (UnityPerMaterial)
39 half4 _BaseColor:;
A 40 half _AmbientRate;
41 half _SpecularPower;
42 half _SpecularIntensity;
43 CBUFFER_END
o) o) (L év) o) (Q Q (L é0) ) ) )
114 ~ (14 ~ 14 ”"n !Q p !Q
0 Q 0 p Q (U ¢0) >
54 half4 frag(Varyings IN) : SV Target
55 v {
56 Light light = GetMainLight();
57 half3 normal = normalize(IN. normal) ;
58 half3 view direction = normalize (TransformViewToWor Id(float3(0,0,0)) — IN.position)
59 float3 reflected direction = —light.direction + 2 * normal * dot(light.direction, normal);
60
61 half3 ambient = _BaseColor. rgh:
62 half3 lambert = BaseColor.rghb * max (0, dot(IN.normal, light.direction));
63 A half3 specular = _SpecularIntensity * pow(max (0, dot(reflected direction, view direction)), _SpecularPower)
64
65 half3 color = light.color * (specular + lerp(lambert, ambient, _AmbientRate)) :
66 returm marfa(cotor, 1

]

67
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BRDF (Bidirectional Reflectance Distribution Function):
W ] ]

K . E TOKYO POLYTECHNIC
UNIVERSITY



BRDF

A BRDF BRDF
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Blinn - Phong

A

Sphere(6) Blinn_Phong

K EITOKYO POLYTECHNIC K
UNIVERSITY



A 0 0
54 half4 frag(Varyings IN) : SV Target
55 v {
56 Light light = GetMainLight() ;
57 half3 normal = normalize (IN. normal) ;
58 7 |f3 view direction = normalize(Tr ) — IN.position) ;
59 > float3 half vector = normalize(view direction + light.direction)
60 half HdotN = max (0, dot(half vector, normal));
61
62 half3 ambient = BaseGolor. rgb;
63 A half3 lambert = BaseColor.rgb * max (0, dot(light.direction, normal)):
64 > half3 specular = SpecularIntensity * pow(HdotN, SpecularPower) ;
65
66 7 half3 color = light.color * (specular + lerp(lambert, ambient, _AmbientRate)) .
67 return half4(color, 1):

}

68
K . E TOKYO POLYTECHNIC K
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LightingSpecular

AUnity

59 - float3 half_vector = normalize(view direction + light.direction):
60 half LdotN = max (0, dot(light.direction, normal));

61 half HdotN = max (0, dot(half_vector, normal)):

62

63 half3 ambient = BaseColor. rgb;

64 half3 lambert = BaseColor.rgb * LdotN;

65 half3 specular = SpecularIntensity * pow(HdotN, SpecularPower) ;

64 v half3 specular = LightingSpecular(1, light.direction, normal, view direction,
65 ~SpecularIntensity, _SpeculdrPower) ;

66

67 ’ half3 color = light.color * (specular + lerp(lambert, ambient, AmbientRate)) ;
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3 Properties
4 v
5 [MainColor] BaseColor (“Base Color”, Color) = (0.86, 0.39, 0.39, 1)
6 _AmbientRate (“Ambient Rate”, Range O, 1) =0.2
Ji SpecularPower( Specular Power”, Range(O 001, 300)) = 8
8 f('.r]emllar Tn‘l‘enm‘i‘y }ange(o 1)) =
A 9 | Metall|c(MetaI||o . Range (0, 1)) - 0.5
10
A 39 v CBUFFER_START (UnityPerMaterial)
I 40 half4 BaseColor;
Propertles’ 41 half AmbientRate:
A 42 half SpecularPower;
43 - tensity;
44 half Metallic;
A 15 CBUFFER-
56 half4 frag(Varyings IN) : SV Target
57 v {
58 Light light = GetMainLight () ;
59 half3 normal = normalize(IN. normal) ;
60 7 half3 view_direction = normalize(TransformViewToWor Id (float3(0,0,0)) - IN.position):
61 > float3 half_vector = normalize(view direction + light.direction);
62 half HdotN = max (0, dot(half_vector, normal)) :
63
64 half3 ambient = BaseColor. rgbh;
65 A half3 lambert = _BaseColor.rgh * max (0, dot(light.direction, normal));
66 > half3 specular = SpecularIntensity * pow(HdotN, _SpecularPower) ;
67
68 v half3 color = light. color *
69 Ierp(lerp(lambert ambient, AmbientRate), specular, Metallic);
10 | FEturm nai T4 color, 1/,
/1
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Sphere(8) Anisotropic
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21 struct Attributes
28 v {
29 float4 position0S : POSITION;
30 floatl3 normal . NORMA| |
31 float4 tangent : TANGENT;
32 };
33
A 34 struct Varyings
2 1 35 v _
36 float4 p08|t|0nHCS SV POSITION;
37 -
A Unity API 38
4 39
W 40 b
51 Varyings vert (Attributes IN)
52 v (
53 Varyings OUT;
54 OUT. positionHCS = TransformﬂbjectToHGlip(lN.positionDS.xyz):
55 OUT. normal = TransformOb jectToWor IdNormal (IN. normal) :
56 / OUT. tangent = fIoat4(TransformObJectToWOrIdNormaI(floatS(IN tangent. xyz)). xyz, IN. tangent.w);
57 oUT. pC O — 5 OTmMODTE OWOT TO TN, PO onOSXYZ
58 return OUT;
59 J
61 " Talf4 frag(Varyings IN) : SV_Target
62 v
63 > _half3 normal = normalize(IN normal) .// jEeod AT PR 54
64 half3 binormal = normalize(cross(normal, IN.tangent.xyz) * IN.tangent.w):

half3 tangent = cross(binormal,

normal) * IN.tangent.w;

K® GE
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K® GE

3 Properties

4 v {

5 v [MainColor] _BaseColor (“Base Color”, Color) = (0.86, 0.39, 0.39, 1)
6 _SpecularIntensity ("Specular Intensity”, Range(0, 1)) = 0.3
1 __Amb1ﬂﬂIRﬂIﬂi.AmblﬁnI_EﬂIﬁ___BaﬂzefU D) =0

8 _RoughnessX ("Roughness X”, Range(0, 1)) = 0.8

9 _RoughnessY ("Roughness Y", Range (0, 1)) =0.2
10 | _Metallic("Metallic™, Range(0, 1)) = 0.0
11

42 v CBUFFER_START (UnityPerMaterial)

43 half4 BaseColor;

44 half _SpecularIntensity:

45 ' :

46 half _RoughnessX;

47 half _RoughnessY;
48 halt _Metallic;
49 CBUFFER_END

TOKYO POLYTECHNIC

UNIVERSITY




Talf4 frag(Varyings IN) : SV Target

}

half3 normal = normalize(IN.normal);// ;BT H=OIZIERIELET
half3 binormal = normalize(cross(normal, IN.tangent.xyz) * IN.tangent.w);
half3 tangent = cross(binormal, normal) * IN.tangent.w;

Light Ilght = GetMainLight () ;
half3 view direction = normallze(TransformV|ewTOWOrId(floatS(O 0,0)) — IN.position);

+ view direction):

half3 half vectar = normalize(light direction
half VdotN = max (0. 000001, dot(view direction, normal));

half LdotN = max (0. 000001, dot(light.direction, normal)):; 0

half HdotN = max (0. 000001, dot (half vector, normal))

half alphaX = RoughnessX * RoughnessX; (roughness)
half alphaY = _RoughnessY * _RoughnessY; | R

half XdotH = dot (tangent, half _vector) ;
half YdotH = dot(binormal, half vector);

half3 ambient = BaseGolor. rgb;

half3 lambert = BaseColor.rgb * LdotN; LdotN

half ¢ = (XdotH*XdotH/ (alphaX*alphaX) + YdotHxYdotH/ (alphaYx*alphaY))/(HdotN * HdotN) ;
half3 specular = _Specularintensity* exp(—c) / sqrt(LdotN * VdotN) / (4 = Pl % alphaX * alpha¥)

half3 color = light. color *
lerp(lerp(lambert, ambient, AmbientRate), specular, Metallic):
return halfd(color, 1);

KOGE
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Roughness X 0.2 Roughness X 0.2 Roughness X 0.99
Roughness Y 0.8 Roughness Y 0.2 Roughness Y 0.04
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Schlick

3 Properties
4 v {
A 5 A | _Fresnel0("Fresnel0”, Range(0, 0.99999)) = 0.8
6
A 35 v CBUFEER_ tyPerMaterial)
36 half FresnelO;
3/ CBU _
63 Talf4 frag(Varyings IN) : SV Target
64 v
65 I Light light = GetMainLight():
66 half3 normal = normalize(IN. normal) ;
67 half3 view direction = normalize (TransformViewToWor|d (float3(0,0,0)) — IN.position);
68 half3 half vector = normalize(light. direction + view direction):
69 half VdotH = max (0, dot(view direction, half _vector)):
10
71 A half F = _Fresnel0 + (1-_Fresnel0) * pow(1 — VdotH, 5):// Schlickir{Ll
]2
73 half3 color = F;
14 return halt4(color, 1),

}

15
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48 | Talf FresnelReflectanceAverageDielectric(float co, float f0)

49 v

90 float root_f0 = sqrt (f0) ;

51 float n = (1 + root_f0) / (1 - root_f0) ;

52 float n2 = n * n;

53

54 float si2 =1 - co * co.

55 float nb = sqrt(n2 - si2);

56 float bn = nb / n2;

57

58 float r_s = (co — nb) / (co + nb);

59 float r_p = (co — bn) / (co + bn);

60 return 0.5 % (r_s * r_s + r_p * r_p) ; :

61 i } Schlick

172 0l half F = FresnelReflectanceAverageDielectric (VdotH, _Fresnel0);// SIEPIR15®D Ll
AFar Cry 3

14 g half F = Fresnel0 + (1-_Fresnel0) * exp (-6 * VdotH);// FarCry3itiLL
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A pOW
48 half4 frag(Varyings IN) : SV Target
49 v [
50 Light light = GetMainLight () ;
51 half3 normal = normalize(IN. normal) ;
52 > half3 view direction = normalize (TransformViewToWor Id(float3(0,0,0)) — IN.position)
53 half3 half vector = normalize(light. direction + view direction) ;
54 half VdotN = max (0, dot(view direction, normal));
55 half LdotN = max (0, dot(light.direction, normal));
56 half HdotN = max (0, dot(half_vector, normal));
57 half LdotH = max (0, dot(half _vector, light.direction));
58 half VdotH = max (0, dot(half vector, view direction));
59
60 > half G = min(1, 2 * min(HdotN * VdotN / VdotH, HdotN * LdotN / LdotH)):
61 half3 color = G;
62 return halt4(color, T1):

}

63
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3 Properties

4 v {

) (MainColor]l BaseColor(“Base Color” Color) = (0.86, 0.39, 0.39, 1)
6 | _Roughness ("Roughness™, Range(0, 1)) = 0.4

-

36 Y CBUFFER START (UnityPerMaterial)

37
38 half Roughness:
39 CB
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50 Talf4 frag (Varyings IN) : SV Target

51 v

52 Light light = GetMainLight () ;

53 half3 normal = normalize(IN. normal) ;

54 half3 view direction = normalize(TransformViewToWor Id (float3(0,0,0)) — IN.position);
55 I half3 half vector = normalize(|ight. direction + view direction):
56 half VdotN = max (0, dot(view direction, normal))

57 half LdotN = max (0. 00001, dot(light.direction, normal)) ;

58 half HdotN = max (0, dot(half vector, normal));

59

60 half alpha2 = Roughness * Roughness * _Roughness * _Roughness;
61

62 v float D = exp(—-(1 — HdotN * HdotN)/(HdotN * HdotN * alpha2))

63 / (4 * alpha2 * HdotN * HdotN * HdotN * HdotN)

64

65 half3 color =D / (4 % LdotN * VdotN): F G BRDF

66 color = saturate(color);

67 return half4(color, 1);

]
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3 Properties

4 v {

5 _ Z Z = 86, 0.39, 0.39, 1)
6 / _Fresnel0("Fresnel0”, Range(0, 0.99999)) = 0.8
7 | “Roughness ("Roughness”, Range (0.0001, 1)) = 0.4
8

37 v CBUFFER _START (UnityPerMaterial)

38 _half4d BaseColor:

39 half FresnelO;

40 half Roughness;

41 CBUFFER_END




67
68
69
70
T1
12
13
74
15
76
71
18
19
80
81
82
83
84
85
86
87
88

Talf4 frag (Varyings IN) : SV Target

l

Light light = GetMainLight() ;
half3 normal = normalize(IN. normal) ;

half3 view_direction = normalize (TransformViewToWor Id(float3(0,0,0)) - IN.position);
halfl3 half _vector = nnrmﬂll?nflluh+ direction + view dlrpr+|nn\

half VdotN = max (0. 00001, dot(V|ew_d|rect|on normal)) :

half LdotN = max (0. 00001, dot(light.direction, normal)); 0
half HdotN = max (0. 00001, dot(half vector, normal))

half LdotH = max (0, dot(half vector, light.direction));

half VdotH = max (0, dot(half vector, view direction));

half alpha2 = Roughness * Roughness * Roughness * Roughness;
float D = exp(—(1 - HdotN * HdotN)/(HdotN * HdotN * alpha2))
/ (4 % alpha2 * HdotN * HdotN * HdotN * HdotN) ;

half G = min(1, 2 * min(HdotN * VdotN / VdotH, HdotN * LdotN / LdotH)) ;
half F = _Fresnel0 + (1-_FresnelQ) * pow(1 — VdotH, 5):// SchlickiT{LL
half3 brdf = BaseColor * D *x G * F / (4 * LdotN * VdotN) ;

half3 color = light. color * LdotN * brdf; Lambert

return hali4(color, 1).

K® GE

TOKYO POLYTECHNIC
UNIVERSITY




Sphere(12) CookTorrance

K . E TOKYO POLYTECHNIC K
UNIVERSITY



A A

A A
APh A
Aong ABeckman
A ACook-Torrance
A A
APhong AGGX
A AFrostbite
A APBR
A A
A

K . EITOKYO POLYTECHNIC
UNIVERSITY



o I

‘000
T 0 @0 0 ¢w

0 __
“ (0Ogu) | PP
0 0 00 U
“O ((:) i pu'r iy
w Gw |
‘® O 0 (0 O)p GFO

Sphere(13) GGX

K . E TOKYO POLYTECHNIC K
UNIVERSITY



Cook-Torrance

A
A

3 Properties

4 v

5 _ = (0.86, 0.39, 0.39, 1)

6 _Fresnel0("Fresnel0”, Range(0, 1) .

7 | “Roughness ("Roughness”, Range(0, 1)) = 0.4

8

37 v CBUFFER _START (UnityPerMaterial)

38 - :

39 half FresnelO;

40 half Roughness;

41 CBUFFER END

K . E TOKYO POLYTECHNIC
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67 Talf4 frag(Varyings IN) : SV_Target

68 v

69 Light light = GetMainLight () ;

70 half3 normal = normalize(IN. normal) ;

71 > half3 view_direction = normalize(TransformViewToWor Id (float3(0,0,0)) — IN.position);
72 half3 half_vector = normalize(light.direction + view direction)

73 half VdotN = max (0.00001, dot(view direction, normal))

74 half LdotN = max (0. 00001, dot (light.direction, normal));

75 half HdotN = max (0. 00001, dot(half _vector, normal));

16 | half VdotH = max (0.0, dot(view_direction, half_vector));

77

78 half alpha2 = _Roughness * _Roughness * _Roughness * _Roughness:

79 float denom = HdotN * HdotN * (alpha2 - 1.0) + 1.0;

80 float D = alpha2 / (Pl * denom * denom) ;

81

82 v half G = min(1, 1

83 / (VdotN + sqgrt(alpha2 + (1.0 - alpha2) * VdotN * VdotN))

84 / (LdotN + sqgrt(alpha2 + (1.0 - alpha2) * LdotN * LdotN))):
85

86 A half F = _Fresnel0 + (1-_Fresnel0) * pow(1 - VdotH, 5):// Schlickiz{:l
87

88 half3 brdf = saturate( BaseColor *x D *x G *x F / (4 * LdotN * VdotN)) :
89

90 half3 color = light.color * LdotN * brdf;

91 | return half4(color, 1);

K . E TOKYO POLYTECHNIC
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79 half alpha2z = Roughness * Roughness * Roughness * Roughness;
80 H float denom = HdotN * HdotN * (alpha2 - 1.0) + 1.0;
81 float D = alpha2 / (PI * denom * denom) ;

19 ! float D = D_GGX (HdotN, _Roughness * _Roughness) ;
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Frostbite

K® GE

Talf Fresnel (half 1O, half 190, float co)

712 %

73 A ] return f0 + (f90-f0) * pow(1 - co, 5):// SchlickiT{l

74

75

76 // “Moving Frostbite to Physically Based Rendering 3.0”

77 TaIfS Fr DisneyDiffuse (half3 albedo, half LdotN, half VdotN, half LdotH, half |inearRoughness)
78 %

79 half energyBias = lerp(0.0, 0.5, linearRoughness);

80 half energyFactor = lerp(1.0, 1.0/1.51, linearRoughness)

81 half Fd90 = energyBias + 2.0 * LdotH * LdotH * |inearRoughness:
82 half FL = Fresnel (1, Fd90, LdotN);

83 half FV = Fresnel (1, Fd90, VdotN);

84 return (albedo * FL * FV * energyFactor) ;

85 }

86

87 half4 frag(Varyings IN) : SV _Target

88 v {

89 Light light = GetMainLight() ;

90 half3 normal = normalize (IN. normal) ;

91 > half3 view direction = normalize (TransformViewToWor |d (float3(0,0,0)) — IN.position);
92 half3 half_vector = normalize(light.direction + view_direction);
93 half VdotN = max (0. 00001, dot(view_direction, normal));

94 half LdotN = max (0.0, dot(light.direction, normal));

95 half HdotN = max (0.0, dot(half_vector, normal)) ;

96 half LdotH = max (0.0, dot(half_vector, light.direction));

97

98 v ha | f3—codor—e—Ilight—colork L dothl

99 * Fr_DisneyDiffuse (_BaseColor, LdotN, VdotN, LdotH, _Roughness * _Roughness) / PI;
100 retdrn nart&ccolor, 1).
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3 Properties
4 v {
5 v [MainColor] BaseColor (“Base Color”, Color) = (0.86, 0.39, 0.39, 1)
6 _SpecularColor (“Specular Color”, Color) = (1, 1, 1, 1)
7 _Emission("Emission”, Color) = (0, O, 0 0)
8 _Fresnel0("Fresnel0”, Range(0, 1)) =
9 “Roughness ("Roughness™, Range(0, 1)) = 0_4
10 ] Metallic("Metallic”, Range(0, 1)) = 0.6
11
40 v CBUFFER_START (UnityPerMaterial)
41 half4 _BaseColor;
42 half4 SpecularColor;
43 half4 _Emission;
44 half FresnelO;
45 half _Roughness;
46 half Metallic;
CBUFFER_END




h8 Talf FresnelReflectanceAverageDielectric(float co, float f0, float f90)
59 v
60 co = min(0.9999, max(0.000001, co)):
61
62 float root_f0 = sqrt(f0) ;
63 float root_f90 = sqrt(f90) ;
64 float n = (root_f90 + root_f0) / (root_f90 - root_f0);

A 65 float n2 = n * n;
66
67 float si2 =1 - co * co;

IZS\ 68 float nb = sqrt(n2 - si2);
69 float bn = nb / n2;
70
71 float r_s = (co — nb) / (co + nb):
72 float r p = (co - bn) / (co + bn);

A 73 return 0.5 % f90 * (r_s *xr_s + r_p * r_p);

74 }
75
16 Talf Fresnel (half f0, half 90, float co)
77
78 v // return FresnelReflectanceAverageDielectric(co, 0, 90);// SiKPiEKF150 & m 1Ll
79 return fO + (f90-f0) * pow(1 - co, 5):// Schlickiz{Ll
80 v // ! return f0 + (f90-f0) * exp (-6 * co);// FarCry3im{Ll
81
82
83 // “Moving Frostbite to Physically Based Rendering 3.0"
84 TaIfS Fr DisneyDiffuse (half3 albedo, half LdotN, half VdotN, half LdotH, half |inearRoughness)
85 v
86 half energyBias = lerp(0.0, 0.5, |inearRoughness) :
87 half energyFactor = lerp(1.0, 1.0/1.51, linearRoughness) ;
83 half Fd90 = energyBias + 2.0 * LdotH * LdotH * |inearRoughness;
89 half FL = Fresnel (1, Fd90, LdotN);
90 half FV = Fresnel (1, Fd90, VdotN)
01 | return (albedo * FL * FV * energyFactor) ;
92
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94 // “Moving Frostbite to Physically Based Rendering 3.0”

95 Eloat V_SmithGGXCorrelated (float NdotL, float NdotV, float alphaG2)

96 v

97 // Original formulation of G_SmithGGX Correlated

08 // lambda_v = (-1 + sart(alphaG2 * (1-NdotL2) / NdotL2 + 1)) * 0.5f;

99 // lambda_| = (-1 + sgrt(alphaG2 * (1-NdotV2) / NdotV2 + 1)) * 0.5f;

100 // G_SmithGGXCorrelated = 1 / (1 + |lambda_v + lambda_lI) :

101 // V_SmithGGXCorrelated = G_SmithGGXCorrelated / (4.0f * NdotL * NdotV);

102

103 // Gaution: the “NdotL *” and “NdotV *” are explicitely inversed, this is not a mistake
104 float Lambda_GGXV = NdotL * sqrt((-NdotV * alphaG2 + NdotV) * NdotV + alphaG2) :
105 float Lambda_GGXL = NdotV * sqrt((-NdotL * alphaG2 + NdotL) * NdotL + alphaG2) :
106 return 0.5f / (Lambda_GGXV + Lambda_GGXL) ;

107 }

108

109 half4 frag(Varyings IN) : SV_Target

110 v {

111 Light light = GetMainLight();

112 half3 normal = normalize(IN. normal) ;

113 half3 view direction = normalize (TransformViewToWor Id(float3(0,0,0)) - IN.position);
114 v // half3 view_direction = TransformViewToWor |dNormal (float3(0,0,1)):// TEADLIE % R4 LA
115 half3 half_vector = normalize(light.direction + view direction) :

116 half VdotN = max (0. 00001, dot(view direction, normal)):

117 half LdotN = max (0.0, dot(light.direction, normal));

118 half HdotN = max (0.0, dot(half_vector, normal));

119 half LdotH = max (0.0, dot(half_vector, light.direction));

120 | half VdotH = max (0.0, dot(half_vector, view_direction));

121

122 half alpha = _Roughness * _Roughness;

123 half3 diffuse = Fr_DisneyDiffuse (_BaseColor, LdotN, VdotN, LdotH, alpha) / PI;
124

125 half alpha2 = alpha * alpha;

126 float D = alpha2 / (Pl * pow(HdotN * HdotN * (alpha2 - 1.0) + 1.0, 2.0));

127 // half G = min(1, 1

128 // / (VdotN + sqrt(alpha2 + (1.0 - alpha2) * VdotN * VdotN))

129 v // / (LdotN + sgrt(alpha2 + (1.0 - alpha2) * LdotN * LdotN))):

130 half G = V_SmithGGXCorrelated(LdotN, VdotN, alpha?);

131 ! half F = Fresnel (_Fresnel0, 1, VdotH):

132 half3 specular = saturate (_SpecularColor * D * G * F / (4 * LdotN * VdotN)) :
133

134 half3 color = light.color * LdotN * |erp(diffuse, specular, _Metallic);

135 color += _Emission.// F3%

136 tor et oo
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1 Shader “Custom/Shader_16_MyShader”
2 v | Shader_16_MyShader
3 | Properties — —
4 v
5 [MainGolor] _BaseColor (“Base Golor”, Color) = (1, 1, 1, 1)
6 | | [MainTexture] BaseMap(“Base Map”, 2D) = “white”
7
8
9 SubShader
10 v {
11 Tags { “RenderType” = “Opaque” “RenderPipeline” = “UniversalPipeline” }
12
13 Pass
14 v {
15 HLSLPROGRAM
16
17 #pragma vertex vert
A 18 #pragma fragment frag

19
20 #include “Packages/com. unity. render—pipelines. universal/ShaderLibrary/Core.hlsl”
21

Shader_16_MyShader :
23 v {

— — 24 float4 position0S : POSITION;

25 L float2 uv : TEXCOORDO;
26 }
27
28 struct Varyings

APBR 2 i .
30 floatd positionHCS : SV_POSITION;
31 L float2 uv : TEXCOORDO;

A 32 };
33
34 TEXTURE2D (_BaseMap) ;
35 SAMPLER (samp | er_BaseMap) ;
36

A 37 v CBUFFER_START (UnityPerMaterial)
38 half4 _BaseColor.
39 L float4 _BaseMap_ST:
40 GBUFFER_END
41
42 Varyings vert (Attributes IN)
43 v
44 Varyings OUT;
45 OUT. positionHCS = TransformObjectToHC! ip (IN. position0S. xyz) ;

A 46 OUT.uv = TRANSFORM_TEX (IN. uv, ~_Basellap) ;
47 | return OUT;
48 }
49
50 IEaIf4 frag(Varyings IN) : SV_Target
51 ~
X 52 half4 color = SAMPLE_TEXTURE2D (_BaseMap, sampler_BaseMap, IN.uv) * _BaseColor:

53 | return color;
54
55 | ENDHLSL
56 i }
57 i }
58 ]
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