HLSL Vertex Shader
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typedef struct _D3DVERTEXELEMENT?Y {
WORD Stream;
WORD Offset;
BYTE Type;
BYTE Method,;
BYTE Usage;
BYTE Usagelndex;
} D3DVERTEXELEMENTY;
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D3DVERTEXELEMENTS decl[] = {

{0, 0, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_POSITION, 0},
{0, 12, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_NORMAL, 0},
{0, 24, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_NORMAL, 1},

{0, 36, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_NORMAL, 2},
D3DDECL_END() };
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HRESULT IDirect3DDevice9::CreateVertexDeclaration(
CONST D3DVERTEXELEMENT9* pVertexElements,
IDirect3DVertexDeclaration9** ppDecl

)

w o)
IDirect3DVertexDeclaration9* _decl;
hr = _device->CreateVertexDeclaration(decl, &_decl);
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HRESULT IDirect3DDevice9::SetVertexDeclaration(
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D3DVERTEXELEMENTO decl[] = {
{0, 0, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_POSITION, 0},
{0, 12, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_NORMAL, 0},
{0, 24, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_NORMAL, 1},
{0, 36, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_NORMAL, 2},
D3DDECL_END()

IDirect3DVertexDeclaration9 *pDecl b o] (: %EJ[Q]Q]J_:] )
); &
™ 01]) _device->SetVertexDeclaration(_decl); Struct VS INEUT o]x:j]}kE Agg}:‘}.tq
USa—= il
m H Jl)  _device->SetFVF( MeshVertex::FVF); { vector position  : POSITION; 0& A A3 A
vector normal : NORMALDO; Z& 9
vector faceNormall : NORMALZ;
vector faceNormal2 : NORMALZ;
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vector position : POSITION;
vector diffuse : COLORO;
vector specular : COLORIZ;
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HRESULT ID3DXCompileShaderFromFile (

LPCSTR pSrckFile,

CONST D3DXMACRO* pDefines,
LPD3DXINCLUDE pinclude,

LPCSTR pFunctionName,
LPCSTR pTarget,

DWORD Flags,
LPD3DXBUFFER* ppShader,
LPD3DXBUFFER* ppErrorMsgs,

LPD3DXCONSTANTTABLE* ppConstantTable );
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HRESULT IDirect3DDevice9::CreateVertexShader(
const DWORD *pFunction,

IDirect3DVertexShader9** ppShader
)i

IDirect3DVertexShader9* DiffuseShader = 0;

ID3DXConstantTable* DiffuseConstTable = 0;

ID3DXBuffer* shader = 0;

ID3DXBuffer* errorBuffer = 0;

hr = D3DXCompileShaderFromFile(
"diffuse.txt",
0,
0,
"Main", /I entry point function name
"vs_ 1 1",
D3DXSHADER_DEBUG,
&shader,
&errorBuffer,
&DiffuseConstTable );

hr = Device->CreateVertexShader(
(DWORD*)shader->GetBufferPointer(),
&DiffuseShader );
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Sample: Diffuse Lighting
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HRESULT IDirect3DDevice9:: SetVertexShader(
IDirect3DVertexShader9* pShader

)i
n Gﬂ)

Device->BeginScene();
Device->SetVertexShader(DiffuseShader);
Teapot->DrawSubset(0);
Device->EndScene();
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= Oﬂ) d3d::Release<IDirect3DVertexShader9*>(DiffuseShader);

d3d::Release<ID3DXConstantTable*>(DiffuseConstTable);




Shader: “diffuse.txt”

matrix ViewMatrix;
matrix ViewProjMatrix;

vector AmbientMtrl;
vector DiffuseMtrl;

vector LightDirection;
vector DiffuseLightintensity = {0.0f, 0.0f, 1.0f, 1.0f};
vector AmbientLightintensity = {0.0f, 0.0f, 0.2f, 1.0f};

struct VS_INPUT {
vector position : POSITION;
vector normal : NORMAL;

I

struct VS_OUTPUT {
vector position : POSITION;
vector diffuse : COLOR;

I8

Shader: “diffuse.txt”

VS_OUTPUT Main(VS_INPUT input) {
VS_OUTPUT output = (VS_OUTPUT)0;

output.position = mul(input.position, ViewProjMatrix);
LightDirection.w = 0.0f;

input.normal.w = 0.0f;

LightDirection = mul(LightDirection, ViewMatrix);
input.normal = mul(input.normal, ViewMatrix);

float s = dot(LightDirection, input.normal);

if(s < 0.0f)
s = 0.0f;

output.diffuse = (AmbientMtrl * AmbientLightintensity) +
(s * (DiffuseLightintensity * DiffuseMtrl));

return output;

Global Variables and Creating a Mesh

IDirect3DVertexShader9* DiffuseShader = 0
ID3DXConstantTable* DiffuseConstTable = O;

ID3DXMesh* Teapot =0;

D3DXHANDLE ViewMatrixHandle = 0;
D3DXHANDLE ViewProjMatrixHandle = 0;

D3DXHANDLE AmbientMtriHandle = 0;
D3DXHANDLE DiffuseMtriHandle = 0;
D3DXHANDLE LightDirHandle =0;
D3DXMATRIX Proj;

bool Setup() {
HRESULT hr=0

D3DXCreateTeapot(Device, &Teapot, 0);

Compiling and Creating a VS

ID3DXBuffer* shader =0;
ID3DXBuffer* errorBuffer = 0;

hr = D3DXComplleShaderFromFlle(
"diffuse.tx

“Malg" [ entry point function name

DSDXSHADER DEBUG,
&shader,

&errorBuffer
&D|ffuseC0nstTab|e)

if( errorBuffer ) {
essa eBoxﬁ char*)errorBuffer->GetBufferPointer(), 0, 0);
d3d::Release<ID3DXBuffer>(errorBuffer);

|f(FAILED(hr)) {
MessageBox(0, "D3DXCompileShaderFromFile() - FAILED", 0, 0);
return false;

r = Device->CreateVertexShader(
DWORD*)shader->GetBufferPointer(),
DiffuseShader);

|f(FAILED(hr)) {
MessageBox(0, "CreateVertexShader - FAILED", 0, 0);
return faise;

%13d::Release<|D3DXBuffer*>(shader);




Obtaining Handles and Initializing VS’s
Variables

ViewMatrixHandle = DiffuseConstTable->GetConstantByName(O,
"ViewMatrix");
ViewProjMatrixHandle= DiffuseConstTable->GetConstantByName(O,
"ViewProjMatrix");
AmbientMtriHandle = DiffuseConstTable->GetConstantByName(O,
"AmbientMtrl");
DiffuseMtriHandle = DiffuseConstTable->GetConstantByName(0,
"DiffuseMtrl");
LightDirHandle = DiffuseConstTable->GetConstantByName(0,
"LightDirection");

D3DXVECTORA4 directionToLight(-0.57f, 0.57f, -0.57f, 0.0f);
DiffuseConstTable->SetVector(Device, LightDirHandle, &directionToLight);
D3DXVECTOR4 ambientMtrl(0.0f, 0.0f, 1.0f, 1.0f);
D3DXVECTORA4 diffuseMtrl(0.0f, 0.0f, 1.0f, 1.0f);
DiffuseConstTable->SetVector(Device,AmbientMtrIHandle,&ambientMtrl);
DiffuseConstTable->SetVector(Device,DiffuseMtrIHandle,&diffuseMtrl);
DiffuseConstTable->SetDefaults(Device);
D3DXMatrixPerspectiveFovLH(

&Proj, D3DX_PI * 0.25f, (float)Width / (float)Height, 1.0f, 1000.0f);

Display ()

bool Display(float timeDelta) {
if( Device ){
/I Update the scene: code snipped ...

D3DXVECTORS3 position( cosf(angle)*7.0f, height, sinf(angle)*7.0f );
D3DXVECTORS target(0.0f, 0.0f, 0.0f);

D3DXVECTORS3 up(0.0f, 1.0f, 0.0f);

D3DXMATRIX V;

D3DXMatrixLookAtLH(&V, &position, &target, &up);

DiffuseConstTable->SetMatrix(Device, ViewMatrixHandle, &V);

D3DXMATRIX ViewProj = V * Proj;
DiffuseConstTable->SetMatrix(Device, ViewProjMatrixHandle, &ViewProj);

Device->Clear(0, 0, D3SDCLEAR_TARGET | D3DCLEAR_ZBUFFER,
Oxffffffff, 1.0f, 0);

Device->BeginScene();

Device->SetVertexShader(DiffuseShader);

Teapot->DrawSubset(0);

Device->EndScene();

Device->Present(0, 0, 0, 0);

return true,

Cleanup ()

void Cleanup()

{
d3d::Release<ID3DXMesh*>(Teapot);
d3d::Release<IDirect3DVertexShader9*>(DiffuseShader);
d3d::Release<ID3DXConstantTable*>(DiffuseConstTable);
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Shader: “specular.txt”

Shader: “specular.txt”

matrix ViewMatrix;
matrix ViewProjMatrix;

vector AmbientMtrl;
vector DiffuseMtrl;
vector SpecularMtrl;

vector LightDirection;

vector DiffuseLightintensity = {0.0f, 0.0f, 1.0f, 1.0f};
vector AmbientLightintensity = {0.0f, 0.0f, 0.2f, 1.0f},
vector SpecularLightintensity = {1.0f, 1.0f, 1.0f, 1.0f};

// Input and Output structures.
struct VS_INPUT

vector position : POSITION;
vector normal : NORMAL;

struct VS_OUTPUT

vector position : POSITION;
vector diffuse : COLOR;

VS_OUTPUT Main(VS_INPUT input)
VS_OUTPUT output = (VS_OUTPUT)0;
output.position = mul(input.position, ViewProjMatrix);
LightDirection.w = 0.0f;
input.normal.w = 0.0f;
LightDirection = mul(LightDirection, ViewMatrix);
input.normal = mul(input.normal, ViewMatrix);

float s = dot(LightDirection, input.normal);
if( s <0.0f) s = 0.0f;

vector eyeToVertex = normalize(mul(input.position, ViewMatrix));
vector reflectLight = normalize(reflect(LightDirection, input.normal));

float r = pow( saturate(dot(eyeToVertex, reflectLight)), 8);
output.diffuse = (AmbientMtrl * AmbientLightintensity) +
(s * (DiffuseLightintensity * DiffuseMtrl)) +
(r * (SpecularLightintensity * SpecularMtrl));

return output;

}




Global Variables

IDirect3DDevice9* Device = 0;

const int Width = 640;
const int Height = 480;

IDirect3DVertexShader9* DiffuseShader = 0
ID3DXConstantTable* DiffuseConstTable = O;

ID3DXMesh* Teapot =0;

D3DXHANDLE ViewMatrixHandle =0;
D3DXHANDLE ViewProjMatrixHandle = 0;
D3DXHANDLE AmbientMtrIHandle = 0;
D3DXHANDLE DiffuseMtriHandle = 0;
D3DXHANDLE SpecularMtriHandle = 0;
D3DXHANDLE LightDirHandle =0;

D3DXMATRIX Proj;

Setup () — Compiling and Creating a VS

bool Settg»&lj_ he =

D3DXCreateTeapot(DeV|ce &Teapot, 0);

ID3DXBuffer* shader = 0;

ID3DXBuffer* errorBuffer =

hr = D3DXComp|IeShaderFromF|Ie(
'specular.txt",

"Mam I entry point function name

D3DXSHADER DEBUG,

&shader,

&errorBuffer,

&lefuseConstTabIe)
if( errorBuffer )

::Messal eBoxﬁ , (char*)errorBuffer->GetBufferPointer(), 0, 0);
d3d::Release<ID3DXBuffer*>(errorBuffer);

|f(FAILED(hr)) {
MessageBox(0, "D3DXCompileShaderFromFile() - FAILED", 0, 0);
return faise;

r = Device- >CreateVertexShade r(
DW D*)shader->GetBufferPointer(),
ffuseShader)
|f(FAILED(hr)) {
ageBox(0, "CreateVertexShader - FAILED", 0, 0);
return fa se;

d3d::Release<ID3DXBuffer*>(shader);

Setup () — Obtaining Handles and
Initializing VS’s Variables

ViewMatrixHandle = DiffuseConstTable->GetConstantByName(0, "ViewMatrix");

ViewProjMatrixHandle= DiffuseConstTable->GetConstantByName(0, "ViewProjMatrix");

AmbientMtriHandle = DiffuseConstTable->GetConstantByName(0, "AmbientMtrl");
DiffuseMtriHandle = DiffuseConstTable->GetConstantByName(0, "DiffuseMtrl");

SpecularMtriHandle = DiffuseConstTable->GetConstantByName(0,"SpecularMtrl");
LightDirHandle = DiffuseConstTable->GetConstantByName(0, "LightDirection");

D3DXVECTORA4 directionToLight(-0.57f, 0.57f, -0.57f, 0.0f);
DiffuseConstTable->SetVector(Device, LightDirHandle, &directionToLight);

D3DXVECTOR4 ambientMtrl(0.0f, 0.0f, 1.0f, 1.0f);
D3DXVECTORA4 diffuseMtrl(0.0f, 0.0f, 1.0f, 1.0f);
D3DXVECTOR4 specularMtrl(1.0f, 1.0f, 1.0f, 1.0f);

DiffuseConstTable->SetVector(Device, AmbientMtriHandle, &ambientMtrl);
DiffuseConstTable->SetVector(Device, DiffuseMtriHandle, &diffuseMtrl);
DiffuseConstTable->SetVector(Device, SpecularMtriHandle, &specularMtrl);
DiffuseConstTable->SetDefaults(Device);

D3DXMatrixPerspectiveFovLH( &Proj, D3DX_PI * 0.25f,
(float)Width / (float)Height, 1.0f, 1000.0f);
return true;

Sample: Shading with Diffuse




Sample: Cartoon 1

Sample: Cartoon 2
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Shader: toon.txt
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diffuseColor =s(r, g, b, a) u=s

00 033 0.66 1.0

shade0 shadel shade2

extern matrix Wor|gv|ewMatr
extern matrix W VIeWPI’O]MatrIX;
extern vector
extern vector ng tDlrectlon
struct VS_INPUT {
vector positio POSITION;
_ vector hormal “'NORMAL:
truct VS OUTPUT
ector tlon Tlgg
loat2 E oord s EXCOORD;
_ vector diffuse : COLOR;
VS UTPUT Main VS | T inpu
\Té) OUTPUT ou put‘ '\évg LPTFMT)O
output.position = mul(input.position, WorldViewProjMatrix);
L| htDlrecthnw—8 s
ﬁt norm
tDlrectl n =mu(Li htDlrectl ,Wor ViewMatrj
t.normal = mul(input. norma Wor VleWMatrlx
}?atu o)t(nghtDlr({:ctlon input.normal);
float v =
out utuv oor sSX=u
output. uv oords.y =v
output.diffuse = Color;
return output;

Global Variables

Setup () — Loading a Texture

IDirect3DDevice9* Device = 0;

const int Width = 640;
const int Height = 480;

IDirect3DVertexShader9* ToonShader =0
ID3DXConstantTable* ToonConstTable = 0O;

ID3DXMesh* Meshes[4] = {0, 0, 0, 0};
D3DXMATRIX WorldMatrices[4];
D3DXVECTOR4 MeshColors[4];

D3DXMATRIX ProjMatrix;
IDirect3DTexture9* ShadeTex = 0;
D3DXHANDLE WorldViewHandle = 0;
D3DXHANDLE WorldViewProjHandle = 0;

D3DXHANDLE ColorHandle =0;
D3DXHANDLE LightDirHandle = 0;

bool Setup()

/I creating geometry of four meshes
/I computing world matrix and color for each mesh
/I compiling and creating a vertex shader : code snipped ...

1

/I loading textures

"

D3DXCreateTextureFromFile(Device, "toonshade.bmp"”, &ShadeTex);

Device->SetSamplerState(0, D3SDSAMP_MAGFILTER, D3DTEXF_POINT);
Device->SetSamplerState(0, D3SDSAMP_MINFILTER, D3DTEXF_POINT);
Device->SetSamplerState(0, D3SDSAMP_MIPFILTER, D3DTEXF_NONE);

/I obtaining the handles
/l initializing the variables of a vertex shader : code snipped ...

return true;




Cleanup ()

void Cleanup()
{
for(inti=0;i<4,;i++)
{
d3d::Release<ID3DXMesh*>(Meshes]i]);

}
d3d::Release<IDirect3DTexture9*>(ShadeTex);

d3d::Release<IDirect3DVertexShader9*>(ToonShader);

d3d::Release<ID3DXConstantTable*>(ToonConstTable);

Display ()

bool Display(float timeDelta) {
if( Device ) {
/I Update the scene : code snipped ..
Device->Clear(0, 0, D3DCLEAR TARGET | D3SDCLEAR_ZBUFFER,
Oxffffffff, 1.0, 0);
Device->BeginScene();
Device->SetVertexShader(ToonShader);
Device->SetTexture(0, ShadeTex);
D3DXMATRIX WorldView;
D3DXMATRIX WorldViewProj;
for(inti=0;i<4; i++) {
WorldView = WorldMatrices]i] * view;
WorldViewProj = WorldMatrices[i] * view * ProjMatrix;
ToonConstTable->SetMatrix(Device,
WorldViewHandle,
&WorldView);
ToonConstTable->SetMatrix(Device,
WorldViewProjHandle,
&WorldViewProj);
ToonConstTable->SetVector(Device,
ColorHandle,
&MeshColors][i]);
Meshes[i]->DrawSubset(0);

}
Device->EndScene();
Device->Present(0, 0, 0, 0);

return true;
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Shader: outline.txt
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struct VS_INPUT struct EdgeVertex
{ {
vector position : POSITIONO; D3DXVECTORS position;
vector normal : NORMALDO; D3DXVECTOR3 normal;
vector faceNormall : NORMALZ; D3DXVECTORS3 faceNormali;
vector faceNormal2 : NORMALZ2; D3DXVECTORS3 faceNormalz;
h b
o
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\ faceNormal2 = -faceNormall;

v0
vl

extern matrix WorldViewMatrix;
extern matrix ProjMatrix;

static vector Black = {0.0f, 0.0f, 0.0f, 0.0f};

struct VS_INPUT

{
vector position : POSITION;
vector normal : NORMALDO;
vector faceNormall : NORMALL;
vector faceNormal2 : NORMALZ2;

¥

struct VS_OUTPUT

{
vector position : POSITION;
vector diffuse : COLOR;

k

Shader: outline.txt

Silhouette Edges (Header)

VS_OUTPUT Main(VS_INPUT input) {
VS_OUTPUT output = (VS_OUTPUT)O;

input.position = mul(input.position, WorldViewMatrix);

vector eyeToVertex = input.position;

input.normal.w = 0.0f;

input.faceNormall.w = 0.0f;

input.faceNormal2.w = 0.0f;

input.normal = mul(input.normal,  WorldViewMatrix);
input.faceNormall = mul(input.faceNormall, WorldViewMatrix);
input.faceNormal2 = mul(input.faceNormal2, WorldViewMatrix);

float dotO = dot(eyeToVertex, input.faceNormall);
float dotl = dot(eyeToVertex, input.faceNormal2);

if( (dot0 * dot1) < 0.0f ) input.position += 0.1f * input.normal;

output.position = mul(input.position, ProjMatrix);
output.diffuse = Black;

return output;

struct EdgeVertex {
D3DXVECTORS position;
D3DXVECTOR3 normal;
D3DXVECTORS3 faceNormall;
D3DXVECTORS3 faceNormal2;

k

struct MeshVertex {
D3DXVECTORS3 position;
D3DXVECTOR3 normal;
static const DWORD FVF;

class SilhouetteEdges {
public:
SilhouetteEdges( IDirect3DDevice9* device,
ID3DXMesh* mesh,
ID3DXBuffer* adjBuffer );
~SilhouetteEdges();

void render();




Silhouette Edges (Header)

private:
IDirect3DDevice9* _device;
IDirect3DVertexBuffer9*  _vb;
IDirect3DIndexBuffer9* _ib;

IDirect3DVertexDeclaration9* _decl;

UINT _numVerts;
UINT _numFaces;

private:

bool createVertexDeclaration();

void getFaceNormal( ID3DXMesh* mesh,
DWORD facelndex,
D3DXVECTOR3* faceNormal );

void getFaceNormals( ID3DXMesh* mesh,
ID3DXBuffer* adjBuffer,
D3DXVECTOR3* currentFaceNormal,
D3DXVECTORS3 adjFaceNormals[3],
DWORD facelndex );

void genEdgeVertices( ID3DXMesh* mesh,

ID3DXBuffer* adjBuffer );
void genEdgelndices( ID3DXMesh* mesh );

Silhouette Edges

const DWORD MeshVertex::FVF = D3DFVF_XYZ | D3DFVF_NORMAL;

SilhouetteEdges::SilhouetteEdges( IDirect3DDevice9* device,
ID3DXMesh* mesh,
ID3DXBuffer* adjBuffer ) {
_device = device;

_vb =0;
_ib =0;
_decl =0;
_numVerts = 0;

_numFaces = 0;
genEdgeVertices(mesh, adjBuffer);
genEdgelndices(mesh);
createVertexDeclaration();

}

SilhouetteEdges::~SilhouetteEdges() {
d3d::Release<IDirect3DVertexBuffer9*>(_vb);
d3d::Release<IDirect3DIndexBuffer9*>(_ib);
d3d::Release<IDirect3DVertexDeclaration9*>(_decl);

Generating Edge Vertices

void SilhouetteEdges::genEdgeVertices( ID3DXMesh* mesh,
‘ ID3DXBuffer* adjBuffer )

/I 3 edges per face and 4 vertices per edge
_numVerts = mesh->GetNumFaces() * 3 * 4;
_device->CreateVertexBuffer(
_numVerts * sizeof(EdgeVertex),
D3DUSAGE_WRITEONLY,
0, // using vertex declaration
D3DbPOOL_MANAGED,
& v

0);
MeshVertex* vertices =
mesh- >LockVertexBuffer(O (void**)&vertices);

WORD* indices = 0;
mesh- >LocklndexBuffer(0 (void**)&indices);

EdgeVertex* edgeVertices = 0O;
_vb->Lock(0, 0, (void**)&edgeVertices, 0);

for(inti = 0; i < mesh->GetNumFaces(); i++)

D3DXVECTORS3 currentFaceNormal;
D3DXVECTORS3 adjFaceNormals[3];

getFaceNormals(mesh, adjBuffer, &currentFaceNormal, adjFaceNormals, i);

Generating Edge Vertices

/I get the indices for this face
WORD index0 = indices][i * 3];
WORD index1 = indices[i * 3 + 1];
WORD index2 = indices][i * 3 + 2];

/I get the vertices for this face

MeshVertex v0O = vertices[index0];
MeshVertex v1 = vertices[index1];
MeshVertex v2 = vertices[index2];

1A B
/A *
//| edge |
//C D

/I note, C and D are duplicates of A and B respectively,
/I such that the quad is degenerate. The vertex shader
/I will un-degenerate the quad if it is a silhouette edge.

/I compute edge0 v0->v1, note adjacent face

/I normal is faceNormalO

EdgeVertex AO, BO, CO, DO;

AO.position = v0.position;

AO.normal = D3DXVECTOR3(0.0f, 0.0f, 0.0f);
AO.faceNormall = currentFaceNormal;
A0.faceNormal2 = adjFaceNormals|[0];




Generating Edge Vertices

BO.position = v1.position;

BO.normal = D3DXVECTORS3(0.0f, 0.0f, 0.0f);
BO.faceNormall = currentFaceNormal,
BO.faceNormal2 = adjFaceNormals[0];

CO =AO0;
CO0.normal = v0.normal;

DO = BO;
D0.normal = v1.normal;

*edgeVertices = AO; ++edgeVertices;
*edgeVertices = BO; ++edgeVertices;
*edgeVertices = CO; ++edgeVertices;
*edgeVertices = DO; ++edgeVertices;

/I compute edge0 v1->v2, note adjacent face
/I normal is faceNormall : code snipped ...
/I compute edge0 v0->v2, note adjacent face
/I normal is faceNormal2: code snipped ...

}

_vb->Unlock();
mesh->UnlockVertexBuffer();
mesh->UnlockindexBuffer();

}

Generating Face Normals

void SilhouetteEdges::getFaceNormals( ID3DXMesh* mesh,
ID3DXBuffer* adjBuffer,
D3DXVECTOR3* currentFaceNormal,
D3DXVECTORS3 adjFaceNormals[3],
DWORD facelndex )

MeshVertex* vertices = 0;
mesh->LockVertexBuffer(0, (void**)&vertices);

WORD?* indices = 0;
mesh->LockIndexBuffer(0, (void**)&indices);

DWORD* adj = (DWORD¥*)adjBuffer->GetBufferPointer();

/I Get the face normal.
getFaceNormal(mesh, facelndex, currentFaceNormal);

/I Get adjacent face indices

WORD facelndex0 = adj[facelndex * 3];
WORD facelndexl = adj[facelndex * 3 + 1];
WORD facelndex2 = adj[facelndex * 3 + 2];

Generating Face Normals

D3DXVECTORS3 faceNormalO, faceNormall, faceNormal2;

if( facelndex0 != USHRT_MAX ) // is there an adjacent triangle?
{

WORD i0 = indices[facelndex0 * 3];

WORD il = indices[facelndex0 * 3 + 1];

WORD i2 = indices[facelndex0 * 3 + 2];

D3DXVECTORS3 v0 = vertices][i0].position;
D3DXVECTORS3 v1 = vertices]il].position;
D3DXVECTOR3 v2 = vertices[i2].position;

D3DXVECTORS3 edge0 = v1 - vO;

D3DXVECTOR3 edgel = v2 - VO;
D3DXVec3Cross(&faceNormalO, &edge0, &edgel);
D3DXVec3Normalize(&faceNormalO, &faceNormalO);

}
else {

faceNormalO = -(*currentFaceNormal);
}

Generating Face Normals

if( facelndex1 '= USHRT_MAX) // is there an adjacent triangle?

/I code snipped ...

}
else {

faceNormall = -(*currentFaceNormal);
}

if( facelndex2 !'= USHRT_MAX) // is there an adjacent triangle?
/I code snipped ...

else {
faceNormal2 = -(*currentFaceNormal);

/I save adjacent face normals

adjFaceNormals[0] = faceNormalo;
adjFaceNormals[1] = faceNormall,;
adjFaceNormals[2] = faceNormal2;

mesh->UnlockVertexBuffer();
mesh->UnlockindexBuffer();




Generating a Face Normal

void SilhouetteEdges::getFaceNormal( ID3DXMesh* mesh

{

DWORD facelndex, D3D

MeshVertex* vertices = 0;
mesh->LockVertexBuffer(0, (void**)&vertices);

WORD* indices = 0;
mesh->LockIndexBuffer(0, (void**)&indices);

/I Get the triangle's indices

WORD index0 = indices[facelndex * 3];
WORD index1 = indices[facelndex * 3 + 1];
WORD index2 = indices[facelndex * 3 + 2];

/I Now extract the triangles vertices positions

D3DXVECTORS3 v0 = vertices[index0].position;
D3DXVECTORS3 v1 = vertices[index1].position;
D3DXVECTORS3 v2 = vertices[index2].position;

/I Compute face normal

D3DXVECTORS3 edge0, edgel;

edge0 =v1 - v0;

edgel = v2 - v0;

D3DXVec3Cross(faceNormal, &edge0, &edgel);
D3DXVec3Normalize(faceNormal, faceNormal);

mesh->UnlockVertexBuffer();
mesh->UnlockindexBuffer();

XVECTOR3* faceNormal )

Generating Edge Indices

void SilhouetteEdges::genEdgelndices(ID3DXMesh* mesh)
DWORD numEdges = mesh->GetNumFaces() * 3;
_numFaces = numEdges * 2;

_device->CreatelndexBuffer(
numEdges * 6 * sizeof(WORD), // 2 triangles per edge
D3DUSAGE_WRITEONLY,
D3DFMT_INDEX16,
D3DPOOL_MANAGED,
&_ib,
0);

WORD* indices = 0;

_ib->Lock(0, 0, (void**)&indices, 0);

Generating Edge Indices

110 1

//* ________ *

/I'| edge |

//* 77777777 *

12 3

for(UINT i = 0; i < numEdges; i++)

{
/I Six indices to define the triangles of the edge,
/I so every edge we skip six entries in the
/I index buffer. Four vertices to define the edge,
/I so every edge we skip four entries in the
I vertex buffer.
indices[i*6] =i*4+0;
indices[i*6+1] =i*4 +1;
indices[i*6+2] =i*4+2;
indices[i*6+3]=i*4+1;
indices[i*6+4]=i*4+3;
indices[i*6+5] =i*4+2;

}

_ib->Unlock();

Creating Vertex Declaration

bool SilhouetteEdges::createVertexDeclaration()

{
HRESULT hr = 0;

D3DVERTEXELEMENT9 decl[] = {
I/l offsets in bytes
{0, 0, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT,
D3DDECLUSAGE_POSITION, 0},
{0, 12, D3DDECLTYPE_FLOAT3, D3ADDECLMETHOD_DEFAULT,
D3DDECLUSAGE_NORMAL, 0},
{0, 24, D3DDECLTYPE_FLOAT3, D3ADDECLMETHOD_DEFAULT,
D3DDECLUSAGE_NORMAL, 1},
{0, 36, D3DDECLTYPE_FLOAT3, D3ADDECLMETHOD_DEFAULT,
D3DDECLUSAGE_NORMAL, 2},
D3DDECL_END()
h

hr = _device->CreateVertexDeclaration(decl, &_decl);
if(FAILED(hr))
{

::MessageBox(0, "CreateVertexDeclaration() - FAILED", 0, 0);
return false;

return true;




Rendering Silhouette Edges

Global Variables

void SilhouetteEdges::render()

{
_device->SetVertexDeclaration(_decl);
_device->SetStreamSource(0, _vb, 0, sizeof(EdgeVertex));
_device->SetIndices(_ib);
_device->DrawIndexedPrimitive(
D3DPT_TRIANGLELIST, 0, 0, _numVerts, 0, _numFaces);
}

IDirect3DDevice9* Device = 0;

const int Width = 640;
const int Height = 480;

IDirect3DVertexShader9* ToonShader = 0
ID3DXConstantTable* ToonConstTable =

ID3DXMesh* Meshes[4] = {0, 0, 0, 0};
D3DXMATRIX WorldMatrices[4];
D3DXVECTOR4 MeshColors[4];

D3DXMATRIX ProjMatrix;
IDirect3DTexture9* ShadeTex =0;

D3DXHANDLE ToonWorldViewHandle = 0;
D3DXHANDLE ToonWorldViewProjHandle = 0
D3DXHANDLE ToonColorHandle = 0;
D3DXHANDLE ToonLightDirHandle = 0O;

SilhouetteEdges* MeshOutlines[4] = {0, 0, 0, 0};
IDirect3DVertexShader9* OutlineShader = 0;
ID3DXConstantTable* OutlineConstTable = 0;

D3DXHANDLE OutlineWorldViewHandle = 0O;
D3DXHANDLE OutlineProjHandle = 0;

Setup () — Creating Outline

Setup () — Creating Outline

bool Setup() {

// cr ating geometry of four meshes computing world matrix and color for each
;} gge snipped .. I[ncatmg mesrP q%

MeshOutIlnes[O] =new SllhouetteEdges(DeVlce Meshes[O] adjBuffer[0]);

MeshOutlines[1] = new SilhouetteEdges(Device, Meshes[1], adjBuffer[1]);
MeshOutlines[2] = new SilhouetteEdges(Device, Meshes|2], ad|Buffer|2]);
MeshOutlines[3] = new SilhouetteEdges(Device, Meshes[3], adjBuffer|3]);

d3d::Release<ID3DXBuffer*>(adjBuffer[0]);
d3d::Release<ID3DXBuffer*>(ad|Buffer[1]);
d3d::Release<ID3DXBuffer*>(ad|Buffer[2]);
d3d::Release<ID3DXBuffer*>(ad|Buffer[3]);

/I compiling and creating cartoon shader : code snipped ...
/I compiling and creating outline shader

ID3DXBuffer* outlineCompiledCode = 0;

ID3DXBuffer* outlineErrorBuffer = 0;

hr = D3DXCompileShaderFromFile(
"outline.txt",

i

0,

"Main", // entry point function name
"vs_1 1",

D3DXSHADER_DEBUG,
&outlineCompiledCode,
&outlineErrorBuffer,
&OutlineConstTable);

if( outlineErrorBuffer ) {
::MessageBox(0, (char*)outlineErrorBuffer->GetBufferPointer(), 0, 0);
d3d::Release<ID3DXBuffer*>(outlineErrorBuffer);

if(FAILED(hr)) {
::MessageBox(0, "D3DXCompileShaderFromFile() - FAILED", 0, 0);
return false;

hr = Device->CreateVertexShader(
(DWORD*)outlineCompiledCode->GetBufferPointer(),
&OutlineShader);

if(FAILED(hr)) {
::MessageBox(0, "CreateVertexShader - FAILED", 0, 0);
return false;

d3d::Release<ID3DXBuffer*>(outlineCompiledCode);

/I loading textures
/I obtaining the handles : code snipped ...
OutlineWorldViewHandle = OutlineConstTable->GetConstantByName(O,

"WorldVi ewMatrlx”)

(gtll ePro%Ha ndle = OytlineConstT; bIe—
onstantByName(0; "Pro j atrix




Setup () — Creating Outline

/I Set shader constants:
/I Light direction:
D3DXVECTORA4 directionToLight(-0.57f, 0.57f, -0.57f, 0.0f);

ToonConstTable->SetVector(
Device,
ToonLightDirHandle,
&directionToLight);

ToonConstTable->SetDefaults(Device);
OutlineConstTable->SetDefaults(Device);

/I Calculate projection matrix.
D3DXMatrixPerspectiveFovLH(
&ProjMatrix, D3DX_PI * 0.25f,
(float)Width / (float)Height, 1.0f, 1000.0f);

return true;

Cleanup ()

void Cleanup()
{
for(inti=0;i<4;i++) {
d3d::Release<ID3DXMesh*>(Meshesli]);
d3d::Delete<SilhouetteEdges*>(MeshOutlines[i]);
}
d3d::Release<IDirect3DTexture9*>(ShadeTex);
d3d::Release<IDirect3DVertexShader9*>(ToonShader);
d3d::Release<ID3DXConstantTable*>(ToonConstTable);
d3d::Release<IDirect3DVertexShader9*>(OutlineShader);
d3d::Release<ID3DXConstantTable*>(OutlineConstTable);

Display ()

bool Display(float timeDelta)

if( Device ) {
/l Updating the scene
// Drawing Cartoon : code snipped ...
// Drawing Outlines
Device->SetVertexShader(OutlineShader);
Device->SetTexture(0, 0);
Device->SetRenderState(D3DRS_CULLMODE, D3DCULL_NONE);
for(inti=0;i<4;i++)
worldView = WorldMatrices[i] * view;

OutlineConstTable->SetMatrix( Device,
OutlineWorldViewHandle,
&worldView );
OutlineConstTable->SetMatrix( Device,
OutlineProjHandle,
&ProjMatrix );
MeshOutlines[i]->render();

}

Device->SetRenderState(D3DRS_CULLMODE, D3DCULL_CCW);
Device->EndScene();

Device->Present(0, 0, 0, 0);

return true;




