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brzpu)
BAHE

#0851 (StepDiffuse)
RHRE R ETBXE

float NL = dot(N,L);
float3 Diffuse = max(0,NL);//tBAILRUPT

F0F @R
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MFREREFZARNEENLL, FHEEGTNLENRES, TUNNLIN—Stepi=5, RILHICRET TE 5 BEER.

float NLO1 = NL*0.5+0.5;//fNLM(-1,1)BEE](0,1) HEMMEHITIRIE

float Threshold = step(_LightThreshold,NL0O1);

/ /BT BRBE R RS ATHEBIT A ER: NLOL = smoothstep(O, _Smooth, NLO1-_SmoothRange);
float3 Diffuse = lerp(DarkSide,BrightSide, Threshold);
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float NLO1 = NL*0.5+0.5;//3FNLM(-1,1)BRE4TI(0, 1) HEXNMEEITREE

// float3 Threshold = step(_LightThreshold,NLO1); //FIBABEAXRS#ITHIBITEAIE: NLO1 = smoothstep (O, _Smooth, NLO1-_SmoothRange);
float3 Ramp = tex2D(_RampTex,NLO1);

float3 Diffusel = lerp(DarkSide,BrightSide,Ramp);//f¥Rampffi— P ERmET LUt

float3 Diffuse2 = Ramp*BaseColor;//i¥RampLfifBAESER RIS R EMETR

article- A FEERZEIZ(FETER BIELE FH HX)



#HiDE Y (StepSpecular)
{E45HBlinPhong & YLt A BEREE

float3 SpecularBlinPhong = pow(NH,_BPExp)*_BPScale;

F0F @FEPER
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AU EAHITEGOAIE, B FibEHE(StepSpecualr), FIAEBIlinPhong, BFEIMEKGGX, BFREEREERER, #BlinPhong
BRe

float3 StepSpecular = step(1l-StepSpecularwWidth*©.01,NH)*StepSpecularIntensity;

FF @FEPEAR
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#Kihihsg 5 (StepRim)

FHRANEE — AR RBAETE

float3 Rim = pow(1-NV,RimExp)*RimIntensity;
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TEERERERL, B HibibEK

float3 Rim = step(1-RimwWidth,1-NV )*RimIntensity;
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Hininsgot EE5E BB, ATUASH RRIRRASK S5 EERRibbER

float3
float3
float3
float3

float3

Threshold = step(_LightThreshold,NLO1);
Rim = step(1-valuel,1-NV )*Value2;
RimDarkSide = lerp(Rim,®, Threshold);
RimBrightSide = lerp(0,Rim, Threshold);

FinalColor = RimDarkSide + Diffuse;

SRR INIA L+ HINE R A

article- A FEERZEIZ(FETER BIELE FH HX)
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DA

MAN, NERERERIMOERT—L, FRHUAN:

float3 viewLight = pow(NV,ViewLightExp)*ViewLightIntensity;

article-HIF18

N
pA=]

FEILGEE

Tk A2 TETE
L& B

EL778 R ARIR)
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Hin A

float3 StepViewLight = step(1l-StepViewLightwidth, NV)*StepViewLightIntensity;

article-ARX F@EERZEIZ(FETESR BIELIME FH X0

F0F @LPAR
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F0F @LBAR

#;inyeFre
SDHFHEMERINLE— 1 Step, SUATR, REEEURKEHE %, FFELETUSRONANRERDIOKTN, SR
BERREMASENEST .

float StepLight = step(1-StepLightwidth,NL);

article- A FEERZEIZ(FETER BIELE FH HX)
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HL WAL MNLE— N Ramp, #HITEHEMRS, DUER—ERURLHIRR,

float StepLight = tex2D(_RampTex,NLO1);
//MNRFBEFRERER, BAIA—StepH B HENERS
//float StepLight = step(0.9, tex2D(_RampTex,NLO1));
/ /I EERIEIREAPoin t B AE R ISX I &

article- A FEERZEIZ(FETER BIELE FH HX)
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N E R RAR T I Point:

article-HIN 1B EZREIZ(FE

7 Sl ne3

EL778 R ARIR)
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F0F Q@BEPAS

E:pv)
HIDEENMCARETEEN, DAL ARSHIMER, ATLURRIMRENELHIT BN, FTBIELEFMEITIL, HETNRE
&, ATTHEZEE, ATURFERNEE, RNELERELR, EShaderBRILUBE R MEEITTEHE=ZMNEE, MAsvEATY

ARGl —MEERES, (s ErApha), FREREAYRES FRIITEETTERY, BLAMTLUEXERDRIAIpha
BEENE,

/// <summary>

/// gt RRE— TR FENAE = AEaELH TaE

/// </summary>

/// <param name="mesh"></param>

private static void WriteSmoothNormalToTangent(Mesh mesh)

{

article-HRF@EEREICEREEST BRLE R 4N
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Dictionary<Vector3, Vector3> vertexNormalDic = new Dictionary<Vector3, Vector3>();
for (int i = ©; i < mesh.vertexCount; i++)

{
if (!vertexNormalDic.ContainsKey(mesh.vertices[i]))
{
vertexNormalDic.Add(mesh.vertices[i], mesh.normals[i]);
}
else
{
vertexNormalDic[mesh.vertices[i]] += mesh.normals[i];
}
}
Vector4[] tangents = null;
bool hasTangent = mesh.colors.Length == mesh.vertexCount;
if (hasTangent)
{
tangents = mesh.tangents;
}
else
{
tangents = new Vector4[mesh.vertexCount];
3}
for (int i = 0; i < mesh.vertexCount; i++)
{
Vector3 averageNormal = vertexNormalDic[mesh.vertices[i]].normalized;
tangents[i] = new Vector4(averageNormal.x,averageNormal.y,averageNormal.z, Of);//f1REAZITN
SEI[-1,1]
}

mesh.tangents = tangents;

}
/1B T FRELEBREFAMesh, HEBERIEDCCRITEM—MEMTEMILETIE

BIIN—/MElPass

//0utline

v2f vert(appdata v)

{
v2f o;
v.vertex.xyz += v.normal.xyz *_OulineScale*0.01*v.vertexColor.a;//RIRmEHAphaiBEZtHE A
0.pos = UnityObjectToClipPos(v.vertex);

return o;
}
float4 frag(v2f i) : SV_Target
{
return _OutlineColor;
}

article- A FEERZEIZ(FETER BIELE FH HX)
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BREFERHNEI[0, 1], BIEShader PEHIR
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505 @SCFASR

= MITIZ 7
=R E
RAER®EABlinPhong SHEGCXME—TEFMNN, FEEREZERHHATNELLIE, WEHHITHERAILGEBILER,
FFBlinPhong# TR % ¢
StylizedSpecularParam Param;
Param.BaseColor =1;

Param.Normal = N;
Param.Shininess = _Shininess;

article-HRF@EEREICEREEST BRLE R 4N



Param.Gloss = _Gloss;

Param.Threshold = _Threshold;

Param.dv = T;

Param.du = B;

float3 StylizedSpecular = StylizedSpecularLight_BlinPhong(Param,H);

article- A FEERZEIZ(FETER BIELE FH HX)
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New Amplify Shader

O Al
O Nc
O En
oM
O Sr
OA
(o]

o

PBREH

EPBRIEZH, mILUfFEABaseColor Roughness Metallic NormalE S8 FRAE RS HMER, ERFEERPHEEZIMIFENIMRR
%, RREE—ITRENELENFEN FEERTXERFELIRE, XERMERAR

A . SRRFEER R IR — N Shader

B : fii— " UberShader¥FiE4F4HaE, ARTEEIMask#ITMRDE
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HFHREA LR EShaderIBEEMHE, GPUITEREYR, RAESEMDrawCall,

HFHEB (LmEDrawCalld, EAR E—MBAKShadera] UHRAZHIEE, BOMERE, REERRF-EFSTANGPUITE,
EEXTATHENREET :

GPU ShaderdIfiEAJ&RR T HEHIES EENAR BRIBERHEHHETES X M.

F0F @IeFHR

XMETARNECPURE, CPURSRIBERMERSHE BRI, ERERNTESENAR.

—MEANBRASRER, ARASBNES, EEAMNShaderhiBASYE, SMIETIEEREAZNITE, SHRNSERARRN
Shader,

FEEALEFZ Strive
B RS R EREESTve’, RRNMRAMESE—LEES),
EEERPRIL DN TIN AT

step(Threshold, dot(Light, Normal))

MEBEEREXZANLMNE, FEEENAYELERRES, SWHES, BEEREMEREMER D, (I MRE. AL,
UV, BILUBDEE T SRATIEE AR,

FEEEVEBVVEEBEKTRAN, EMERFRILWURDER, SMEEAR ML ATLE"

NS

article-BRX FEEREIZFETRES BIELIE R 4N
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UTRFETEERESHENFRERER:

article-AX FEERER(FEEE BE
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FEMMGERAEBE BHE X
BaseMap :Efilita ShadowMap FEEH=EEE, 5BaseMaptBRiIMIESD Line (EHfiLkSE Mix FRIZHIREZEkMask LightMap.r :&Y¢ 38!
LightMap.g :RampfR#{& LightMap.b :&Yt38E mask LightMap.a :R%&)£kMask VertexColor.r:AO F #5284 VertexColor.g: AKX 5 &
{RRIERAL, tb4N REER=88 VertexColor.b:;EZTA VertexColor.a: {840
EEFENS:
1. T YPIETERENIERIEBENGES, ZARRAIMUBIFMIEHREE(L, SEENTERAL LAENDIDES,
2. RampfR#fE(LightMap.g )FRIZEH| FESENARBAET, FLEKFEZRL, NERAZATED, BRZRANXKIGER,
RZMEA, XKWEERZARR,
UTREBEARBET, @S MRampREENXE:

FBT OHHE

1. MBI (LightMap.r) A —KIEEIZESIA BRAYEEY, RIBMEEER AR AT /L4 R
Layer<60 &M R TEE FEEEINSEI Layer>608&Layer<190 ZEMF BIARIL S (StepNV) BEERH LS Layer>190
EEMR BlinPhong& )t FEREIAE /(StepNL)

FAMGEIR X 344 B2 8Y:

article- A FEERZEIZ(FETER BIELE FH HX)
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1. BB (LightMap.b) B—KIEEIZEHIS IR, FF0 XB¥ NTFL128AHIB A EIENHIMEREME), ATF12858
BlinPhong& 32 EMask
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HF0 K&K

INF128 AFIB S

FF128 4BlinPhong

SYEREMaskERE FHER:

article-HIF18

N
pA=]

RED(FRTREE B

L7148 R )

=

BlinPhong & Jt;Mask
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5.ShadowAO(VertexColor.r) BIEHIXI EEE, BIXER XKigKimat FrEE,
X7 R :

article- A FEERZEIZ(FETER BIELE FH HX)
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5.B5ERERE, HBaseMapi E— 1 EAEEEEFREE, 1Y TPhotoShopMIER&E, HELWrAEFEREIIMELFR, RN EFR—
R(EBIELE R EIEE TR E])

Base
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81

IRIERIEAE R AT H 8 R ARSI T

//RBUER
float SpecularLayerMask
float RampOffsetMask

LightMap.r;//@XE8

LightMap.g;//RampfRifE

float SpecularIntensityMask LightMap.b;//&Y5&Emask

float InnerLineMask LightMap.a;//R%a%Mask

float ShadowAOMask = VertexColor.r;//A0 HEHEERS
// VertexColor.g;//FARXSDHEMENM, Ll KER=88
// VertexColor.b;//;E4TR

float OutlineIntensity = VertexColor.a;//#inE4H

/ /8D R 5

float NLO1 = 0.5*NL+0.5;

float Threshold = step(_LightThreshold, (NLO1 + _RampOffset +RampOffsetMask )*ShadowAOMask);
BaseMap*= InnerLineMask;//BEfi&s

BaseMap = lerp(BaseMap,BaseMap*LineMap,_LineIntensity); //#ZHIERESRE

float3 Diffuse = lerp( lerp( ShadowMap*BaseMap,BaseMap, DarkIntensity),BaseMap, Threshold);

BEHFIUERERBINVEI— N Step, EXTEERLEAET, SHIAEMRBGNEN, AR TR, ATUER—KER
SEIIB G EMask SR TLE X5 H I,
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Bihihsgsk, HELHEIMBZET, ERRXDEBBABE/ HIMask, RHIMEEER,

/¥ K */
float3 N_VS = mul((float3x3)UNITY_MATRIX_V, T);

float3 Rim = step(1-_Rimwidth,abs( N_VS.x))*_RimIntensity*BaseMap;
Rim = lerp(Rim, 0, Threshold);

Rim = max(0®,Rim);

-=‘.-7|L_'\ z
=]

£EIRTABlinPhongZ N, FINE—DSMAT XM SEREDENE, XATERNLIN— P StepRiE#l,

float3 MetallicStepSpecular = step(NL,_MetallicStepSpecularwidth)*_MetallicStepSpecularIntensity*BaseMap;

ERICRHNE

article- A FEERZEIZ(FETER BIELE FH HX)
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HOBAMNHINERE £, BRRHME EBERNRY, ERERIMMY, FTEAMRNERTEE,
#F7 ERginEN:

\\ .

FOF @JEFHSR
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I

float3 Specular =0;
Specular = pow(saturate(NH),_SpecularPowerValue)*_SpecularIntensity * SpecularIntensityMask*BaseMap ;
Specular = max(Specular,0);

//LayerMask

/7 @ D BE TRt

// 50 B TR BLst
// 100 T RE B Ak
// >=200 R BEUBN

float LinearMask = pow(LightMap.r, 1 / 2.2);
float Layer = LinearMask * 255;

/2R
if(Layer>190)

float3 MetallicStepSpecular = step(NL,_MetallicStepSpecularwidth)*_MetallicStepSpecularIntensity*BaseMap;
MetallicStepSpecular = max(0,MetallicStepSpecular);
Specular += MetallicStepSpecular;
// return Red;
}

/5B TR BEEENsL
if(Layer<=60 && Layer>0)

{
float SpecularIntensity = pow(SpecularIntensityMask,1/2.2)*255;
float StepSpecularMask = float(SpecularIntensity<180 && SpecularIntensity>0);// step(128,SpecularIntensity)* step(0,SpecularIntensity)
float3 LeatherSpecular = step(1-_LeatherStepSpecularwidth,NV)*_LeatherStepSpecularIntensity*BaseMap * StepSpecularMask;
LeatherSpecular = max(0,LeatherSpecular);
Specular = lerp(Specular, LeatherSpecular,StepSpecularMask);

}

//H%E LightMap.r<128 && LightMap.r>0 KI5 RHNEHHIMask
if(Layer>60 && Layer<190)

{
float SpecularIntensity = pow(SpecularIntensityMask,1/2.2)*255;
float StepSpecularMask = float(SpecularIntensity<128 && SpecularIntensity>0);// step(128,SpecularIntensity)* step(0,SpecularIntensity)
float3 LeatherSpecular = step(1-_LeatherStepSpecularwidth,NV)*_LeatherStepSpecularIntensity*BaseMap * StepSpecularMask;
LeatherSpecular = max(0®,LeatherSpecular);
Specular = lerp(Specular, LeatherSpecular,StepSpecularMask);

}

k%

KR MDA, KEBINBRERR, BHMNRCAUER— M EREE:

G
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/KR BRE

float NLO1 = 0.5*NL+0.5;

float Threshold = step(_LightThreshold, (NLO1 + _RampOffset +RampOffsetMask )*ShadowAOMask);
BaseMap*= InnerLineMask;

BaseMap = lerp(BaseMap,BaseMap*LineMap,_LineIntensity);

float3 Diffuse = lerp( lerp( ShadowMap*BaseMap,BaseMap,_DarkIntensity),BaseMap, Threshold);
e =51

float3 Specular =0;

Specular = SpecularIntensityMask*BaseMap*lerp(_HairSpecularDarkIntensity, HairSpecularBrightIntensity, Threshold);
//BAARETE RN

FinalColor = Diffuse + Specular;

Kk BB RF S

I @3EPAR

article- A FEERZEIZ(FETER BIELE FH HX)
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ROEREE FEDCCIRIFRIRIE LT, ENRIERN AT LRSI T AIBRRS S R
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FEBEED, KEBMKRERR—MMIE, HAVertexColorgiliEs kXS, FEEREREAAILERS], SHNERAEE, FibmF
BT XMBER

//BEER
if (VvertexColor.g<6.9)
{
NL = dot(T.xz,L.xz);
float halfLambert = ©.5*NL+0.5;
float Threshold = step(_LightThreshold, (halfLambert + _RampOffset +0 )*ShadowAOMask);
float3 FaceShadowSide = 0;
#ifdef FACESHADOWMODE_TEX
FaceShadowSide = ShadowMap*BaseMap;
#endif

#ifdef FACESHADOWMODE_COLOR
FaceShadowSide = BaseMap*_FaceShadowColor;
#endif

float3 Diffuse = lerp( lerp( FaceShadowSide ,BaseMap,_DarkIntensity),BaseMap, Threshold);

return Diffuse.xyzz;

M4TE

FFEREENNLTE, FA7T RIEMNMesh, WEPHIUE-LEE, MAAMNNERERFEEREE, REFETRSHNISTEERT 23889
Mesh & FiSABINETENLE, ERDIER.

METERGE:

article- A FEERZEIZ(FETER BIELE FH HX)
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RIBPERcipEE R EERNGE, LAUERERESHNAN.

clip (0.1-DecalMap.r );
Decal = DecalMap;

B%&%

FEEERUN AR CMEMT BIRAIMesh,

article- A FEERZEIZ(FETER BIELE FH HX)
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HEAHERHIUBERREENEL, ERETE,
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HIAHE:

//BECull Front, XETRE@E
v2f vert(appdata v)

+= v.tangent.xyz *_OulineScale*0.01*v.vertexColor.a;

0.pos = UnityObjectToClipPos(v.vertex);

1 SV_Target

{

v2f o;

v.vertex.xyz

return o;
}
float4 frag(vaf i)
{

return _OutlineColor;
}

#ihPassiXETY

&, MREEERFEETR, BARRRE—NHEE, ATHEUR, FRESRAGE:

X B =HEA
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LAk
EEOB5FTLEEMEF—MATIARC(Arc System Works) 14, AHEER—H, RRE—aus, RIARNHSTEES
198,

BROEMESREER:
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1. UVEEBEKTEF, 5REEE—, §F L
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1 AANBRETRENEL, JTEEHTERITESTREY
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JEHHEEESEEBLRN, MARERECESHHEEE, MABase  LTintE
4.ShadowAO(VertexColor.b)2 & B X i3
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5.RampfRS{E(LightMap.g )FREZEH ERENNRAET, BLEKFESR, NEAZA TR, HRSEHREER)N, R
Z MR,
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6.DecalfFfEBERLSR, BIUA—MLerpRIEFIERNEE
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T MRNDRESEFHEEBasea, BEHAUNE, STEHERTECHRE, KBRS
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1. LT RTBEE S T —KBlinPhong s BHNEE (LightMap.r), BXKERENFEEMAR, EXELME—FERNE LHE
%O
B A AEREERBInPhong IS H E:

float3 Specular = pow(NH,SpecularExp * SpecularExpMask) * SpecularIntensityMask*SpecularIntensity;

article-HRF@EEREICEREEST BRLE R 4N
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SA—TMEDHNIRITRRRESHN, MESTEREIUEBEREARFERNE. ZARECAN, IFTERASIE LT E
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EELBAIM R

XWMAEEH, SSHFTNERT, EtREREE—LHMEE, BEeBERFTEABNESLY, BERXMEBREFL—F
BHOHERAREERATH.
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HEA R

PR R A

&\ Spmt
&8 i

BlinPhong@ it

Hihih e

e anbut 5

BB MRS, BEIENMRIBESFENT:

//BaseMap . a@MRPBEHER
//6.0 - 0.2 =>EMME: — N EBE TLEE TRMaskTRILBNE TMAN TROUAX (TERIBRFE Fk £8)

//0.21 - 0.25 =%k HEABE ROSK TEMaskTHILEN TRAENK THLWAN

//0.26 - 0.30 =>%fl2 WEBEE FASN EEMaskERLEN TAMN THIDMWAN

//0.31 - 0.46 =>%HK3 WEPEBE RLSK TRMMaskTHRILEN TMAEN THRIDWAN

//0.47 - 0.55 =>FE1 —RARE TUSE BRiMaskTH#AEN TRAN THLREHN

//0.56 - 0.57 =>F%E2 WEAEE FASN EEMaskBRLEN TAMN THDMWAN

//0.58 - 0.61 =>KE3 HEEBE RLSK BRiMaskTRILEN TMAEN THRILWAN (FREaE RE 2R)

//0.62 - 0.66 =>%RE1 :WEHEBE RLSK BeiMaskERLEN TUAENX THLUAN

/70.67 - 0.71 =>£E2 WEAEE FASN BEMaskEHLEN TAMN TRIDMWAN

//0.72 - 0.87 =>%E3 :—EHBE RSN BRXMaskTRILEN TMAEN THRILMAN

//0.88 - 1.0 =>&E4 —RHEBE FWUEK FRNMaskEHRUEN TOAKX TRLUMAK (FR &R RER—BEMMR+LSE4MR)

AR — LB E R E D

LERERAEIE, BLEE, SEHETENEYE, XML AIERRFIELY, IREXNER/RAEARATINE, MENE
W%, AEERMetallicFresnelintensityi@— MBI BRI NEE, BBAFLRER AR BN R,

H

article- A FEERZEIZ(FETER BIELE FH HX)

&

71



Diffuse = Diffuse* pow(1l-saturate(NV),MetallicFresnelExp)*MetallicFresnelIntensity;

2HBFAIZEET, B StepNV StepNL StepNH, SFHFIEFK, ZARARBE D%,
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8%, EXHEEBRMESHMSruct:

struct NPRData

/I BER—HNSH

bool HasTwoSide,HasRim, HasSpecular, HasStepSpecular,HasViewLight;

float SpecularExp,SpecularIntensity,StepSpecular_Intensity,StepSpecular_Exp,StepSpecular_Width,Rim_Intensity,Rim_Exp,Rim_Width,ViewLi
ght_Intensity,ViewLight_Exp,RampOffset2,RimType, StepSpecularType;

//ERERBH

float3 BaseMap, ShadowMap;

float ShadowMask, RampOffsetMask, SpecularIntensityMask, SpecularExpMask , HalfLambert, NH, NV,NL;
3

HORKIHPAEEM
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float3 NPRLighting(in NPRData nprData)
{

float stepvalue = 0;

float3 Final =0;

float3 DarkSide = nprData.ShadowMap * _DarkIntensity;
float3 BrightSide = nprData.BaseMap * _BrightIntensity;

1138055
if(nprData.HasRim)
{
float RimType = nprData.RimType; //0:@iZl 1:5&8 2:B580
bool BothSideRim = RimType == 0;
bool OnlyBrightSideRim = RimType == 1;
bool OnlyDarkSideRim = RimType == 2;

float3 Rim = pow(step(1l-nprData.Rim_width, 1 - nprData.NV), nprData.Rim_Exp) * nprData.Rim_Intensity*nprData.ShadowMask;
if(BothSideRim) Final += Rim*nprData.BaseMap;
if(onlyBrightSideRim) BrightSide += Rim*nprData.BaseMap;

if(onlyDarkSideRim) DarkSide += Rim*nprData.BaseMap;

// Final += Rim*nprData.BaseMap;

3}
//REEREIEAL, BATENSRE HRX—5
/78RS
if (nprData.HasTwoSide)
¢ if (_LightThreshold < nprData.ShadowMask * (nprData.HalflLambert + _RampOffset + nprData.RampOffset2 + nprData.RampOffsetMask))
{
stepvalue = 0.5;
}
3
if (_LightThreshold < nprData.ShadowMask * (nprData.HalflLambert + _RampOffset + © + nprData.RampOffsetMask))
{
stepvalue = 1;
3}
if (nprData.HasViewLight)
{
float3 ViewLight = saturate( pow(saturate(nprData.NV), nprData.ViewLight_Exp) * nprData.ViewLight_Intensity);
BrightSide *= VviewLight;
DarkSide *= ViewLight;
3

float3 Diffuse = lerp(DarkSide, BrightSide, saturate(stepvalue));
Final+=Diffuse;

float3 FinalSpecular =0;
//@%
if(nprData.HasSpecular)
{
float3 Specular = max(0, pow((nprData.NH), nprData.SpecularExp * nprData.SpecularExpMask) * nprData.SpecularIntensity * nprData.S
pecularIntensityMask);
FinalSpecular += Specular*nprData.BaseMap;
// Final += Specular;
}
/1 ThEN
if(nprData.HasStepSpecular)
{
float stepSpecularTypevalue = nprData.StepSpecularType ==0 ? nprData.NH:nprData.NV;
float3 StepSpecular = step(1 - nprData.StepSpecular_width, pow(stepSpecularTypevValue, nprData.StepSpecular_Exp)) * nprData.StepSp
ecular_Intensity;// * nprData.SpecularIntensityMask;
FinalSpecular = max(FinalSpecular, StepSpecular* Diffuse);//MEfE—m BEEREE—m
// Final += StepSpecular;
}

Final += FinalSpecular;

return Final;

H—ErILUSENprDataS#y, EEFFAHRFE.

G
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//E—R

//0.0 - 0.2 = BME: —DEREE TNgt TeitMask TARE TRMAK (FTRER SRRk Bt

if(Layer>=0.0 && Layer <=0.2 )

{
// return 1;
//BER—HNSH
nprData.HasTwoSide
nprData.HasRim
nprData.HasSpecular
nprData.HasStepSpecular
nprData.HasViewLight

nprData.RampOffset2
nprData.Speculargxp
nprData.SpecularIntensity
nprData.StepSpecular_Intensity
nprData.StepSpecular_Exp
nprData.StepSpecular_width
nprData.Rim_Intensity
nprData.Rim_Exp
nprData.Rim_width
nprData.ViewLight_Intensity
nprData.ViewLight_Exp
nprData.RimType
nprData.StepSpecularType

float3 Light = NPRLighting(nprDa

return Light.xyzz;

}

//BZR

//0.21 - 0.25 = fifl1 : WEAEEE

if(Layer>=0.21 & Layer <= 0.25)

{
/I BREF—HNSH
nprData.HasTwoSide
nprData.HasRim
nprData.HasSpecular
nprData.HasStepSpecular
nprData.HasViewLight

nprData.RampOffset2
nprData.SpecularExp
nprData.SpecularIntensity
nprData.StepSpecular_Intensity
nprData.StepSpecular_Exp
nprData.StepSpecular_wWidth
nprData.Rim_Intensity
nprData.Rim_Exp
nprData.Rim_Width
nprData.ViewLight_Intensity
nprData.ViewLight_Exp
nprData.RimType
nprData.StepSpecularType

float3 Light = NPRLighting(nprDa
return Light.xyzz;

}
//8NR

BV R. AR, #hil.

E=]---%
ERE:

5
5
2

article-BFi@

_Layer1_HasTwoSide;
_Layer1_HasRim;
_Layerl_HasSpecular;
_Layer1 HasStepSpecular;
_Layer1_HasViewLight;

_Layer1_RampOffset2;
_Layer1_SpecularExp;
_Layerl_SpecularIntensity;
_Layer1_StepSpecular_Intensity;
_Layer1_StepSpecular_Exp;
_Layerl_StepSpecular_width;
_Layer1_Rim_Intensity;
_Layer1_Rim_Exp;

_Layerl Rim_Width;
_Layer1_ViewLight_Intensity;
_Layer1_ViewLight_Exp;
_Layer1_RimType;
_Layer1_StepSpecularType;

ta);

g TRrtMask TiEN TRAEN

_Layer2_HasTwoSide;
_Layer2_HasRim;
_Layer2_HasSpecular;
_Layer2_HasStepSpecular;
_Layer2_HasViewLight;

_Layer2_RampOffset2;
_Layer2_Speculargxp;
_Layer2_SpecularIntensity;
_Layer2_StepSpecular_Intensity;
_Layer2_StepSpecular_Exp;
_Layer2_StepSpecular_width;
_Layer2_Rim_Intensity;
_Layer2_Rim_Exp;
_Layer2_Rim_width;
_Layer2_ViewLight_Intensity;
_Layer2_ViewLight_Exp;
_Layer2_RimType;
_Layer2_StepSpecularType;

ta);
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LightMap.r (R E L ayer, IRIBEFEZRTRNEHEE (eg: BlinPhong FHiBMAY)

LightMap.g :[A%A0 ShadowAOMask
LightMap.b :BlinPhong@m t3&EMask SpecularIntensityMask

LightMap.a :Ramp3BLayer, RIBEIEZFRERIRamp
VertexColor.g :RampfRB{E, BHEANKE HAS"EA"(E—MIENAE, REILRIFE)
VertexColor.a :##if¥4

FANEACETRORRELE, F87 BRISE 5 BRSNS
oL
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HipFx

vl FAYERE
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B §HIDarkSidedB4?, HBaseFkRampE{$E], BrightSideMlABase. 1R#ELightMap.ai@B8HAREMER, EERampEIFHARR
Eu Ramp;ﬁlo%; ﬁJ:—FﬁE‘Bﬁj\’ 32“‘—“2%&%55%0

LightMap.r; // &% Layer

float SpecularLayerMask

float ShadowAOMask = LightMap.g; //ShadowAOMask

float SpecularIntensityMask = LightMap.b; //SpecularIntensityMask

float LayerMask = LightMap.a; //LayerMask RampZ%!layer

// return VertexColor.a;//##ifik/

float RampOffsetMask = VertexColor.g; //RampRifE, BHANKE SRS "BA"(E—MFENAE, REILRAERE)
//RampEIK/)\}3256x20

float RampPixelY = 0.05; // 1.0/20.0;

float RampPixelX = 0.00390625; //1.0/256.0

float halflLambert = (NL * 0.5 + 0.5 + _RampOffset + RampOffsetMask);
halfLambert = clamp(halfLambert, RampPixelX, 1 - RampPixelX);

//3<%shader, LightMap.A==1 R E
//1R4ELightMap . aitFRamp P REHE,

float RampIndex = 1;

if (LayerMask >= 0 && LayerMask <= 0.1)

{
RampIndex = 6;
}
if (LayerMask >= 0.11 && LayerMask <= 0.33)
{
RampIndex = 2;
}
if (LayerMask >= 0.34 && LayerMask <= 0.55)
{
RampIndex = 3;
}
if (LayerMask >= 0.56 && LayerMask <= 0.9)
{
RampIndex = 4;
}
if (LayerMask >= ©.95 && LayerMask <= 1.0)
{
RampIndex = _RampIndex;
}

//8R597% BAFX5IRamp
//BREDE BFRIEK

float PixelInRamp = RampPixelY * (RampIndex * 2 - 1);
ShadowAOMask = 1 - smoothstep(saturate(ShadowAOMask), 0.2, 0.6); //FiBShadowAOMask, B35t

//RTHshadowAOMaskKiHEREET

float3 ramp = tex2D(_RampMap, saturate(float2(halfLambert * lerp(0.5, 1.0, ShadowAOMask), PixelInRamp)));

float3 BaseMapShadowed = lerp(BaseMap * ramp, BaseMap, ShadowAOMask);

BaseMapShadowed = lerp(BaseMap, BaseMapShadowed, _ShadowRampLerp);

float IsBrightSide = ShadowAOMask * step(_LightThreshold, halflLambert);

float3 Diffuse = lerp(lerp(BaseMapShadowed, BaseMap * ramp, _RampLerp) * _DarkIntensity, BrightIntensity * BaseMapShadowed, IsBrightSide *
_RampIntensity * 1) * _CharacterIntensity;

2.8NRE
FNERAE, BAREEENES, ERLihMap.iBE, REAEMEREL. SHEELNEREERTERS. @
BHOAET, FHNSEERT —KMaCapER £ENMAMBK.

N

a
H

float MetalMap = saturate(tex2D(_MetalMap, mul((float3x3)UNITY_MATRIX_V, N).xy * 0.5f + 0.5f ).r);
MetalMap = step(_MetalMapV,MetalMap)*_MetalMapIntensity;
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MatCapBIABFELuUt, EfEATRampE—3, RAFENLEA T NVAENZET). XA AR IMATEIAN A SRR —F HEE#H
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float3 Specular = 0;
float3 StepSpecular = 0;
float3 StepSpecular2 = 0;

float LinearMask = pow(LightMap.r, 1 / 2.2); //EREXLEBEEAESRCE
float SpecularLayer = LinearMask * 255;

//FRMBHE LightMap.b FRA—¥
//BNEN (BAEREER)
if (SpecularLayer > 100 && SpecularLayer < 150)

{

}

StepSpecular = step(1l - _StepSpecularwWidth, saturate(dot(N, V))) * 1 *_StepSpecularIntensity;
StepSpecular *= BaseMap;
// return Red;

//EDEH (StepSpecular2E5E TABEREERS )
if (SpecularLayer > 150 && SpecularLayer < 250)

{
float StepSpecularMask = step(200, pow(SpecularIntensityMask, 1 / 2.2) * 255);
StepSpecular = step(1l - _StepSpecularwWidth2, saturate(dot(N, V))) * 1 *_StepSpecularIntensity2;
StepSpecular2 = step(1 - _StepSpecularWidth3 * 5, saturate(dot(N, V))) *StepSpecularMask * _StepSpecularIntensity3;
StepSpecular = lerp(StepSpecular, 0, StepSpecularMask);
StepSpecular2 *= BaseMap;
StepSpecular *= BaseMap;
}
//BlinPhong&
if (SpecularLayer >= 250)
{
Specular = pow(saturate(NH), 1 * _SpecularExp) * SpecularIntensityMask *_SpecularIntensity;
Specular = max(@, Specular)
Specular += MetalMap;
Specular *= BaseMap;
}

Specular = lerp(StepSpecular, Specular, LinearMask);
Specular = lerp(0, Specular, LinearMask);

Specular = lerp(0, Specular, IsBrightSide) + StepSpecular2;

FinalColor.rgb = Diffuse + Specular;

article- A FEERZEIZ(FETER BIELE FH HX)

88



3. REN
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ATEKBZMHR, BT RABSEIREFEAN, EE— T UAMasktifll, EibitBEtaaHMERE ERIX MU R

S -1
float SpecularRange = step(l - _HairSpecularRange, saturate(NH));
float ViewRange = step(1 - _HairSpecularViewRange, saturate(NV));

HairSpecular = SpecularIntensityMask *_HairSpecularIntensity * SpecularRange * ViewRange;
HairSpecular = max(0, HairSpecular);

KERBERSEIME F EHN—E
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fEFISDFERRIMAERHBAREITE, MLLTFIRBEL, EASDFEMUEREMSTIHR,
B DRI A RERIFERA, RETIREHXZRALIR, Estep BABSDFEMEIETE.,

/T A RIRERALAT, FAXZRHRALIR, KStep RARSDFEIMEARETE

#define InvHalfPi 0.159154943071114

float4 Left = mul(unity_ObjectToWorld, float4(0,0,1,0));//Ax
float4 Up mul(unity_ObjectToworld, float4(-1,0,0,0));//t
float4 Forward mul(unity_ObjectToworld, float4(e,1,0,0));//&l

float4x4 XYz
float4 Light

float4x4(Left,Up, Forward, float4(0,0,0,1));
mul(XYZ, float4(-L.xyz,0));

Light.xz = normalize(Light.xz);
float angle = atan2(Light.x,Light.z);
float angledl = angle*InvHalfPi+0.5;

float angle360 angle01*360.0;

float value = 0;
if(angle360>=0 && angle360<180)
{
value = Remap(angle360,0,180,0.01,0.99);
}

else

article- A FEERZEIZ(FETER BIELE FH HX)

92



{

value = Remap(angle360,180,360,0.99,0.01);

}

float NeedFlip
float4 FaceSDFMap
float FacelLight
float3 Diffuse

angle360>180;

tex2D(_FaceSDFMap, lerp(uv,float2(1-uv.x,uv.y),NeedFlip));

step(value, FaceSDFMap.g) *FaceSDFMask; //FaceSDFMask 2R S BEMSDFT SR/ HMask
lerp(_ShadowColor * BaseColor, BaseColor, FacelLight);

N 50+ @xHS
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BEERSDFEIRIAERL
SDF (SignedDistanceFunction) BB IHIZRNE, HaiRBBEFNESR, AIUEETE :
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FREHRBERTAR, RERRNE. £MEISDFE, /NF0589E7AKRE AEEIARAFHER, KTF050BDARENEIL
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8ssdet SDFEREE

FRENEZE, BAMERER, RERFER, ERAZNEK, BEXNTFHREXNNEE256x256AFRIFEHIE, FHEENET
81§ Z2ERO0(n*n), SDFEI—FP{L{L &% E8ssdet(8-points Signed Sequential Euclidean Distance Transform), Bja]§ ZXE20(n).

B
%13)#*%1%%?1&%051, otRER, 1KRAE., BLr—iKex7IRFENERFAIIL
A0

PR (R R (R
BRI, (R (R Rk
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3IFREBEN B2 HNE X AGridl, Grid2,
Gridl
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4.Grid15Grid29 3#TUATFitHE

B
for (A FEIL)
for (MEEIR)
ERAETFA
for (MEEIE)
ERETB

B2
for (MLEITF)
for (MNAEERIE)
BRAETC
for (MEEIR)
EAEFD

4 FEENGRA—L
Gl B R (SR R RE R A RBDORANAE):

Gridl Grid1 Passl Grid1l Pass2
o|lo|lo]o]o]o olo]Jo|lo]|]o]o ool o]lo]lol]:o
o|jo|o]Jo]o]o 0| o o|lo]o ojJo]Jo]l]o]o]o

0jJo]o]o ) olo]o oo o
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FEERSDF
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REA T MR TETERNMR, REES NIEX BN, FHXLEdE X @B 5 EMSDFEHITRE

]

SIKSDFRI S &3%:

private Texture2D SDFBlend(Texture2D sdfl, Texture2D sdf2, int sampletimes)

{

int WIDTH = sdfi.width;
int HEIGHT = sdfl.height;
Color[] pixels = new Color[WIDTH * HEIGHT];

for (int y =

{

}

0; Yy < HEIGHT; y++)

for (int x = 0; x < WIDTH; Xx++)

{

3

var disl = sdfl.GetPixel(x, y);

var dis2 = sdf2.GetPixel(x, y);

var ¢ = SDFLerp(sampletimes, disl.r, dis2.r);
pixels[y * WIDTH + x] = new Color(c, c, c);

Texture2D outTex = new Texture2D(WIDTH, HEIGHT);
outTex.SetPixels(pixels);

//outTex.Apply();

return outTex;

}

private float SDFLerp(int sampletimes, float disl, float dis2)

{

//float SampleTimes = 400;//400R3KRLLHRLF
float res = of;

if (dis1 < 0.5f && dis2 < 0.5f)

return 1.0f;

if (dis1l >= 0.5f && dis2 >= 0.5f)

return of;

for (int i = 0; i < sampletimes; i++)

{

}

float lerpvalue = (float)i / sampletimes;
res += Mathf.Lerp(disl, dis2, lerpvalue) < 0.5f ? 1 : 0;

return res / sampletimes;

HFERISMRISDF, EVCFHEENNSERANKEISOFE, ERSEHEE, RIEFE#HITHIRLRMF.
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Hit
Hft#—LAE R SDFERYESS, iMarchingParabolas(% L) th R A ML, B8 8 RERO(M).

https://prideout.net/blog/distance_fields/#min-erosion

http://cs.brown.edu/people/pfelzens/papers/dt-final.pdf

71k

138N X S0

253 MR 15mUA ERHR R,
2. {8 HiSDFE

F¥ERN1. 3. SHUGERM, KREMLESDFE(HEMINRMEENSMEN. 2R, 2NHRRTE). CRARMEEESS
HSDFESEEY K, AIMUERMaskiH&ER/EHISDFESEEERE,

3.Shaderd " SDF B

float GetFaceSDF(in float2 uv, in float Threshold)
{

article-HRF@EEREICEREEST BRLE R 4N 103


https://link.zhihu.com/?target=https%3A//prideout.net/blog/distance_fields/%23min-erosion
https://link.zhihu.com/?target=http%3A//cs.brown.edu/people/pfelzens/papers/dt-final.pdf

/7 /B
///https://steamcdn-a.akamaihd.net/apps/valve/2007/SIGGRAPH2007_AlphaTestedMagnification.pdf
float dist = (tex2D(_FaceSDFTex, (uv)).r);

float color = dist;

// uv distance per pixel density for texture on screen

float2 duv = fwidth(uv);

// texel-per-pixel density for texture on screen (scalar)

// nb: in unity, z and w of TexelSize are the texture dimensions

float dtex = length(duv * _FaceSDFTex_TexelSize.zw);

// distance to edge in pixels (scalar)

float pixelDist = (Threshold - color) / _FaceSDFTex_TexelSize.x * 2 / dtex;
return step(pixelDist, 0.5);

HUTFRESNEARILL
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LA R SDFEIRRHREHTHEALIE S Shader PHSEALE, RATMUFI— P HBRIEBNEEESIHR.

5. /5 8 IBh LN

EREINSS D TRERS

LINFRER#ITRN, E—MRREARREEEAT—ERENNHERD BB,
2EXMLGREBEAYE £, RIEERIMER—KAIMaskRIZH],

float pixel = tex2D(NPRMaskTex, i.uv).r;//NPRMaskTex}yEIHiEM A IMask
//EH ETF
float2 Oopi[] = {float2(-1, 0), float2(1, 0), float2(®, 1), float2(e, -1)};
float4 infoRim = Black;
if (pixel > 0.01)
{
float far = _ProjectionParams.z;
//3054a0
float depthPixel = far* Linear01Depth(UNITY_SAMPLE_DEPTH(tex2Dproj(_CameraDepthTexture, i.screenPos )));
for (int k = 0; k < 4; k++)//ARNESERREERS
{
float depth = far*Linear@1Depth(UNITY_SAMPLE_DEPTH(tex2Dproj(_CameraDepthTexture, i.screenPos + float4(RimPixelOffset*Opi[k]* _Ca
meraDepthTexture_TexelSize.xy,0,0))));
if (abs(depthPixel - depth) > DepthThreshold)
{
infoRim = RimColor;
break;

}
}

FinalColor = MainTex + infoRim;

N
ER
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BT BERNOEMEERNIERERE, S3NHRENESERMEE MREETRS | £H—TBSHRIMPixelOffset RITHINEHE
MHRREE, KRERWABEIHIKRN,

#Ak:
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AR IRHEETERRELMIESE !

A5 I IRER{

S FEEANDAT BEES, XNEM ESIAPBRIERRI, EMPBRURMARERATIRoughness, Metallic. AOENEFA
KIEH BRI RN, BIATREPBREFBER, MHNARE H—iKPBRMaskRIZEHIHLEH S E/RPBR.

EXREEEER
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1.PBRMixMap

PBRMixMap.r Metallic & /& PBRMixMap.g Smoothness Y8 (1-#8#&E) PBRMixMap.b AO 53¢:#= PBRMixMap.a
PBRMask PBRE .2 Mask

2.LightMap

LightMap.r RampOffset RampfR#5{& LightMap.g ShadowAO X & Mask LightMap.b SpecularMask &Yt E Mask(RERE &
PBR)
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float3 Diffuse = lerp( BaseColor*_DarkIntensity,BaseColor*_BrightIntensity,step( (_RampOffset + RampAdd),NLO1) *ShadowAO);

ES T
float3 SpecularHair = BaseColor*lerp(_HairDarkIntensity, HairBrightIntensity, IsBright)*SpecularMask;

//E¥ BRZENAE, XBEAXLHTHM, 66X 5 BlinPhong@HZE
float3 Specular = Specular_GGX(N,L,H,V,Roughness,FO) * AO*_SpecularIntensity * GGXMask *MatMask;

#ifdef _SPECSHIFT_GGX
StylizedSpecularParam param;
param.BaseColor = BaseColor;
param.Normal = N;
param.Shininess = _Shininess;
param.Gloss = _Gloss;
param.Threshold = _Threshold;
param.dv = T;

param.du = B;

Specular += StylizedSpecularLight_GGX(param,V,L,H,Roughness,Metallic)*_SpecShiftIntensity* GGXMask*MatMask;
#endif

#ifdef _SPECSHIFT_BLINPHONG
StylizedSpecularParam param;
param.BaseColor = BaseColor;
param.Normal = N;
param.Shininess = _Shininess;
param.Gloss = _Gloss;
param.Threshold = _Threshold;
param.dv = T;

param.du = B;

Specular += StylizedSpecularLight_BlinPhong( param, H)*_SpecShiftIntensity* GGXMask*MatMask;
#endif
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Diffuse = lerp(DarkSide,BrightSide, step(_LightThreshold, (NLO1+RampOffset)*ShadowAO ) );
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https://github.com/ipud2/Unity-Basic-
Shader/tree/master/%E6%97%A5%E5%BC%8F%ES5%8D%A1%E9%80%9A%E6%B8%B2%E6%9IF%I3%E7%ACY%94%E8%AE %l
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https://link.zhihu.com/?target=https%3A//github.com/ipud2/Unity-Basic-Shader/tree/master/%25E6%2597%25A5%25E5%25BC%258F%25E5%258D%25A1%25E9%2580%259A%25E6%25B8%25B2%25E6%259F%2593%25E7%25AC%2594%25E8%25AE%25B0

