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Mesh Part 11

0 ID3DXBuffer
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ID3DXBuffer ID3DXBuffer
o ID3DXBuffer o ID3DXBuffer A/ 3} 7]
= D3DX7} A2 v &5 HlolH & A str] 98] o] &3k HRESULT D3DXCreateBuffer (

g dlolE 724
LPVOID GetBufferPointer(VOID); // t]o] E] A2 %91 E] w3}
DWORD GetBufferSize(VOID); // W ¥ 7] & byteth$] = HH3h

w dlolE Bl T v 7t g s okt

DWORD* info = (DWORD*)adjacencyInfo->GetBufferPointer( );

D3DXMATERIAL *mtrls =
(D3DXMATERIAL*)mtrlBuffer->GetBufferPointer( );

o R FES Y] A8, HHEA] o] $-oll = A A S release
adjacencyInfo->Release( );
mtrlBuffer->Release( );

DWORD NumBytes, // H ¥ =L7] (in bytes)
LPD3DXBUFFER *ppBulffer); // ID3DXBuffer

w oAl

/] AN ArE R %% ? 91 = buffer®] A4
ID3DXBuffer* buffer =

D3DXCreateBuffer( 4*51zeof(int), &bulffer );




XFiles

o 3D 24 31 = /\]——9—0]-04 E_Z 5t & ﬂ /\g/%]
= 3DS Max (www.discreet.com)
LightWave3D (www.newtek.com)
Maya (www.aliaswavefront.com)
Multigen Creator (www.multigen.com)
Soft Image (www.softimage.com)
A5 v dely (st R, AZ, oy mlold 5 &
tlo]E]) & XFile 2 o 2 W3 75
o 3D %4 Exporter

= Okino Polytrans (www.okino.com)

Converting 3DS MAX to X File

0 Plug-in tool<= AH&38h= W
m DirectX Extensions for Discreet 3ds max
m Version”/

MSDN Home -> MSDN Library -> Win32 and COM development ->
Graphics and Multimedia -> DirectX -> DirectX 9.0 SDK Update
(April 2005) C++ -> The DirectX Software Development Kit -> DirectX
Tools -> DirectX Content Tools -> DirectX Extensions for DCC
applications

= Version4.5
MSDN Home -> MSDN Library Archive -> Graphics and Multimedia
-> DirectX -> Tools -> X File Exporter for Discreet’s 3ds max

= 3D Max objectE .x 7} = export 3| 5=+ plug-in tool - Pandasoft
http:/ /www.andytather.co.uk/Panda/ directxmax_downloads.aspx

Converting 3DS MAX to X File

o Converter& AF8-3F W

m See ‘conv3ds.exe’
http:/ /msdn.microsoft.com/archive/default.asp?url=/archive/en-
us/ directx9_c/ directx/ graphics/ programmingguide/ AdvancedTopi
cs/ xfiles/ ConvertingExporting /conv3ds/specifyingoptionalargumen
ts.asp

® Run ‘conv3ds.exe’
Command prompt “3 Bl 9l 4] “conv3ds File.3ds” 5} x file A 4d

= Version4.5

MSDN Home -> MSDN Library Archive -> DirectX Graphics -> Tools
-> X File Exporter for Discreet’s 3ds max

Load Xfiles

O ID3DXMeSh WA S XA 8kal XFile?] 7|34 K dlo|H &
9ol Eol+= ﬂ—’ﬁ D3DXLoadMeshFromX

HRESULT D3DXLoadMeshFromX (
LPCSTR pFilename,
DWORD Options,
LPDIRECT3DDEVICE9 pDevice,
LPD3DXBUFFER* ppAdjacency,
LPD3DXBUFFER* ppMaterials,
LPD3DXBUFFER* ppEffectlnstances,
PDWORD pNumMaterials,
LPD3DXMESH* ppMesh)

= pFilename - Eolaz} sk Xfileo] 9+

= Options - A4 "4 = EHZ (D3DXMESH €A 3¥)

= ppAdjacenc pMaterlaIs ppEffectInstaces, pPNumMaterials,
ppMesh - 2| & ‘?:Lé A=




Load XFiles

XFile Materials

o o A:
HRESULT hr =0;

ID3DXBulffer* adjBuffer = 0;
ID3DXBuffer* mtrlBuffer = 0;
DWORD numMtrls =0;

hr = D3DXLoadMeshFromX( "bigship1.x",

D3DXMESH_MANAGED,

Device,

&adjBuffer,

&mtrlBuffer,

0,

&numMtrls, // # of DSADXMATERIAL structures
// in mtrlBuffer

&Mesh ); // loaded ID3DXMesh

o Xfileoll 478 A& A B9 3= D3DXMATERIAL

typedef struct DSDXMATERIAL {
D3DMATERIAL9 MatD3D;
LPSTR pTextureFilename;

} DSBDXMATERIAL, *LPD3DXMATERIAL;

» XFile & €l 2=%] Ho]HE 24 2 &4 5. hLdg vt 23},
s 2181 ¥ D3DMATERIAL #i <& o] iH A 352 jH &) A B A3}

S E == XFile 3HZ 20 £,

Example: XFile

Example: XFile

ID3DXMesh* Mesh = 0;
std::vector<D3DXMATERIAL> Mtrls(0);
std::vector<IDirect3DTexture9*> Textures(0);
bool Setup() { // Load XFile data
ID3DXBuffer* adjBuffer = 0; ID3DXBuffer* mtrlBuffer = 0; DWORD numMtrls = 0;

HRESULT hr = D3DXLoadMeshFromX(“bigship1.x”, DSDXMESH_MANAGED, Device,
&adjBuffer, &mtrlBuffer, 0, &numMitrls, &Mesh);

if (FAILE(hr)) { ::MessageBox(0, “D3DXLoadMeshFromX() - FAILED”, 0, 0); return false; }
if (mtrlBuffer ! = 0 && numMtrls !=0) { // extract materials, and load textures
D3DXMATERIAL* mtrls = (D3DXMATERIAL*) mtrlBuffer->GetBufferPointer();
for (DWORD i = 0; I < numMtrls; i++) {

}
}

// loading Al MatD3doll ambient#t-S 7FAA] o & A& 2| 435
mtrls[i].MatD3D.Ambient = mtrls[i].MatD3D.Diffuse;
Mtrls.push_back(mtrls[i]. MatD3D);
if ( mtrls[i].pTextureFilename != 0) { // if it has an associative texture
IDirect3DTexture9* tex = 0;
D3DXCreateTextureFromFile(Device, mtrls[i]. pTextureFilename, &tex);
Textures.push_back( tex );
} else { Textures.push_back(0); } // if it has no texture

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

// optimize the mesh to generate an attribute table
hr = Mesh->Optimizelnplace(D3DXMESHOPT_ATTRSORT |
D3DXMESHOPT_COMPACT | D3BDXMESHOPT_VERTEXCACHE,
(DWORD*) adjBuffer->GetBufferPointer(), 0, 0, 0);
d3d::Release<ID3DXBuffer*>(adjBuffer);
if (FAILED(hr)) {
::MessageBox (0, “Optimizelnplace() - FAILED”, 0, 0);
return false;
}
// textures

// lights

// camera
// projection matrix
return true;

void Cleanup() {
d3d::Release<ID3DMesh*>(Mesh);
for (i=0; i<(int)Textures.size(); i++) d3d::Release<IDirect3DTexture9*>(Textures[i]);




Example: XFile

bool Display(float timeDelta) {
if (Device) {

D3DXMATRIX xRot, yRot, World;

static float y = 0.0f;

D3DXMatrixRotationX(&xRot, D3DX_PI * 0.2f);

D3DXMatrixRotationY (&yRot, y);

y += timeDelta;

if (y >= 6.28f) y = 0.0f;

World = xRot * yRot;

Device->SetTransform(D3DTS_WORLD, &World);

Device->Clear(0, 0, D3SDCLEAR_TARGET | D3SDCLEAR_ZBUFFER,

0x00000000, 1.0, 0);

Device->BeginScene();

for (int i=0; i < (int) Mtrls.size(); i++) {
Device->SetMaterial( &Mtrls|[i] );
Device->SetTexture(0, Textures[i]);
Mesh->DrawSubset(i);

}

Device->EndScene();

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

} return true;

}

Example: XFile

Direct3094pp

Creating Vertex Normals
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HRESULT D3DXComputeNormals (
LPD3DXBASEMESH pMesh,
CONST DWORD *pAdjacency);

» pMesh - 8l X912 7= A] D3DFVF_NORMAL Z3 1&
gl oF gkrh. D3ADXComputeNormals &= ©]-8 o] B8l 2 vl
k!

= pAdjacency - 7} W7t} 37] ] DWORDE 714 += 8l &. <F 2~ ™
NULL= #| 4 g},

Creating Vertex Normals

o D3DXComputeNormals A}-8-H

m XFile©] vertex normal & 7}#] i QA Fohd T
717 ] FVF= D3DFVE_NORMAL flag 7} %15-

if( |(pMesh->GetFVF() & D3DFVF_NORMAL) ) {
ID3DXMesh* pTempMesh = 0;
pMesh->CloneMeshFVF (

D3DXMESH_MANAGED,

pMesh->GetFVF() | DSDFVF_NORMAL,

Device,

&pTempMesh );
D3DXComputeNormals( pTempMesh, 0);
pMesh->Release();
pMesh = pTempMesh;

}

s

ID3DXMesh




Progressive Mesh

Progressive Mesh

0 ID3DXPMesh 1B} 3 o] o] ofsff %A
= 77 %42 Mg (ECT: edge collapse transformation) sequence =
A&t W4 & dested 5 Q=S e
g ECT & vertex$} 1~271 9] faceE #1741
7} ECT+ (vertex splitE %-3ll) reversible 3t

LOD  #Faces
0.000 538

LOD  #Faces

0 ECT vs. H 8] 2~ &8 (vertex split)

Progressive Mesh

Creating Progressive Mesh

o o] &¥H: Zhul ekel o] A d wet #419] LOD (Level-
Of-Details) & =4 7+ =
w 2t W s 3 7 v E Be A ztgel e A o
w ZhvlEkele] A7t ZAashd w4 9] AlY-(detail) E ol A2 7}

Z7VsH AR-E g

O FF=% “Progressive Meshes” (Hugues Hoppe,
SIGGRAPH 96)
m http:/ /research.microsoft.com/~hoppe/

o ID3DXPMesh 24| A4 &~ - D3DXGeneratePMesh
HRESULT D3DXGeneratePMesh (
LPD3DXMESH pMesh,
CONST DWORD *pAdjacency,
CONST LPD3DXATTRIBUTEWEIGHTS pVertexAttributeWeights,
CONST FLOAT *pVertexWeights,
DWORD MinValues,
DWORD Options,
LPD3DXPMESH *ppPMesh);
= pVertexAttributeWeights - D3ADXATTRIBUTEWEIGHTS #] &
(pMesh->GetNumVertices() = 7])= ] 31 E]

= pVertexWeights - pMesh->GetNumVertices()=L7| & %+ float array

= MinValue - @523} A3 2 dojd H 450 v A sl

= Options - D3DXMESHSIMP_VERTEX, D3DXMESHSIMP_FACE,
MinValue7} vertrex/facell %895 A 43t




Vertex Attribute Weights

o WYX &g gy 724

typedef struct _D3DXATTRIBUTEWEIGHTS {
FLOAT Position;
FLOAT Boundary;// blend weight
FLOAT Normal; // normal
FLOAT Diffuse; // diffuse light value
FLOAT Specular; // specular light value
FLOAT Texcoord[8]; // texture coordinates
FLOAT Tangent;
FLOAT Binormal;

} D3SDXATTRIBUTEWEIGHTS

o 7t 020 JFYL AL 5 AES T

= Qo] E2 % me| el Jeo] rold wish HYol M AAD
7hs/d o] wob R (H A&k =0.0)

» default ¥ S o] &38h= Aol F+

Vertex Attribute Weights

O Default vertex attribute weights:

D3DXATTRIBUTEWEIGHTS AttributeWeights;
AttributeWeights.Position = =1.0;
AttributeWeights.Boundary =1.0;
AttributeWeights.Normal =1.0;
AttributeWeights.Diffuse =0.0;
AttributeWeights.Specular = 0.0;
AttributeWeights.Texcoord[8] ={0,0,0,0,0,0,0,0};

ID3DXPMesh Methods

o ID3DXPMesh 21 E] #] ©] 2~ ID3DXBaseMesh
QAL o] 223 445 0

m ID3DXMesh®] R & 7]5<S 714

ID3DXPMesh Methods

o ID3DXBaseMesh® -H &1k 71 9] of] F=7}% method
= DWORD ID3DXPMesh::GetMaxFaces(VOID);
A1) face
DWORD ID3DXPMesh::GetMaxVertices(VOID);
A vertex &=
DWORD ID3DXPMesh::GetMinFaces(VOID);
# 4 face
DWORD ID3DXPMesh::GetMinVertices(VOID);
# 4 vertex T+
HRESULT ID3DXPMesh::SetNumFaces(DWORD Faces);
LOD A A &4, 2F F9] faced] 4~ A A 3 faces@t o} 1 2HS 4= .
o Ao/ H A HS) Wl d=F F
HRESULT ID3DXPMesh::SetNumVertices(DWORD Vertices);
LOD A A& 55 $9 vertex?] 4~ XA ¢ verticesgk Bt} 1 2H2 4=
S E R EPNEE NP




ID3DXPMesh Methods

Example: Progressive Mesh

o ID3DXBaseMeshZ H-H Zd&w-2 71 9] o] =74 method
= HRESULT ID3DXPMesh:: TrimByFaces(DWORD NewFacesMin,
DWORD NewFacesMax, DWORD *rgiFaceRemap, DWORD
*rgiVertRemap)
A 28 -Z_»]i/i]"ﬂ faceTE A QT N2 HA/H ) H) & AA 9
2/ F ) 9] =, GetMinFaces() 2} GetMaxFaces() Wl 9lofof 3t
rgiFaceRemap ¥} rgiVertRemap-> 7} face/vertex'd 3 DWORDZ
face/vertex2] remap 42 E 714 - =, i¥ A face/vertex’} ] T =
ol F YA
= HRESULT ID3DXPMesh:: TrimByVertices] DWORD
NewVerticesMin, DWORD New VerticesMax, DWORD
*rgiFaceRemap, DWORD *rgiVertRemap)
A 22 FH A /JJEH vertex T8 A AT A2 HA/H O W= dA 9
/A He =, GetMinVertices() 2} GetMaxVertices() Ulell 91 ok

3}
.

ID3DXMesh* SourceMesh = 0;
ID3DXPMesh* PMesh =0;  // progressive mesh
bool Setup() { // Load XFile data
ID3DXBuffer* adjBuffer = 0; ID3DXBuffer* mtrlBuffer = 0; DWORD numMtrls = 0;
HRESULT hr = D3DXLOadMeshFromX(“b}sgshlpl X7, D3DXMESH MANAGED, Device,
&adjBuffer, &mtrlBuffer, 0, &numMitrls, & ourceMes
if (FAILE(hr)) { ::MessageBox(0, “D3DXLOadMeshFromX() - FAILED”, 0, 0); return false; }
if (mtrlBuffer ! = 0 && numMtrls !=0) { // extract materials, and load textures
D3DXMATERIAL* mtrls = (D3DXMATERIAL*) mtrlBuffer->GetBufferPointer();
for (DWORD i = 0; I < numMtrls; i++) {
// loading Al MatD3d 0l ambientgtS It XX 222 X2 XNl S
mitrls[i].MatD3D.Ambient = mtrls[i]. MatD3D.Diffuse;
Mtrls.push_back(mtrls[i]. MatD3D);
if ( mtrls[i].pTextureFilename != 0) { // if it has an associative texture
IDirect3DTexture9* tex = 0;
D3DXCreateTextureFromFile(Device, mtrls[i]. pTextureFilename, &tex);
Textures.push_back( tex );
} else { Textures.push_back(0); } // if it has no texture

}

}
d3d::Release<ID3DXBuffer*> (mtrlBuffer);

Example: Progressive Mesh

Example: Progressive Mesh

// optimize the mesh to generate an attribute table
hr = SourceMesh->Optimizelnplace(D3DXMESHOPT_ATTRSORT |
D3DXMESHOPT_COMPACT | D3SDXMESHOPT_VERTEXCACHE,
(DWORD*) adjBuffer->GetBufferPointer(),
(DWORD¥) adjBuffer->GetBufferPointer(), // new adjacency information
0,0);
if (FAIL;ED(hr)) {
::MessageBox(0, “Optimizelnplace() - FAILED”, 0, 0);
d3d::Release<ID3DXBuffer*>(adjBuffer);
return false;
}
// generate the progressive mesh
hr = D3DXGeneratePMesh(SourceMesh,
(DWORD?) adjBuffer-> GetBufferPointer(), 0, 0, 1,
D3DXMESHSIMP_FACE, &PMesh);
d3d::Release<ID3DXMesh*>(SourceMesh);
d3d::Release<ID3DXBuffer*>(adjBuffer);
if (FAILED(hr)) {
::MessageBox(0, “D3DXGeneratePMesh() - FAILED”, 0, 0);
return false;

}

]

// setto original detail - Ol 2 H Gl Xl ZOH II& L2 oiacZ &HE
DWORD maxFaces = Pmesh->GetMaxFaces();
PMesh->SetNumFaces(maxFaces);

// textures

// lights

// camera

// projection matrix
return true;




Example: Progressive Mesh

Example: Progressive Mesh

bool Display(float timeDelta) {
if (Device) { //update mesh resolution
int numFaces = PMesh->GetNumPFaces(); // current number of faces
if (:GetAsyncKeyState("A”) & 0x8000f) { // add a face
PMesh->SetNumFaces(numFaces + 1);
if (PMesh->GetNumFaces() == numFaces)
PMesh->SetNumFaces(numFaces + 2); // ECT 20| I SotES

o

}
if (::GetAsyncKeyState('S") & 0x8000f) { // remove a face

PMesh->SetNumFaces(numFaces - 1);

Device->Clear(0, 0, DSDCLEAR_TARGET | D3SDCLEAR_ZBUFFER,

0x00000000, 1.0, 0);

Device->BeginScene();

for (int i=0; i < (int) Mtrls.size(); i++) {
// draw pmesh using draw subset
Device->SetMaterial( &Mtrls[i] ); // draw wireframe outline
Device->SetRenderState(D3DRS_FILLMODE, D3DFILL_WIREFRAME);
PMesh->DrawSubset(i);
Device->SetRenderState(D3DRS_FILLMODE, D3DFILL_SOLID);

}

Device->EndScene();

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

} return true; }

DiractaD%4pp

Bounding Volumes

Bounding Volumes

o 7Hd A5 o] -85 = B Al EH - 7 (sphere), 3 AH(box)
= Bounding Sphere: T4 3, RFA| & 0. &2 4 o] &
» Bounding Box: 474, ] H o= Ao &
o 1 9] - ¥97]% (cylinder), EH A (ellipsoid),
15 5% (lozenge: WA 5.%F), 714 (capsule)
o &% - 7FAA Bl 2 E(visibility test)9} % Bl 2E Q] 714

it

0 D3DX ghol el el 7k Al gehis 47 A5 4 A 47
=
HRESULT D3DXComputeBoundingSphere (
LPD3DXVECTORS3 pFirstPosition, // 31 ¥ A vertex
DWORD NumVertices,
DWORD dwStride, // H}o] E 9] o] v 7]
D3DXVECTOR3* pCenter, // center of bounding sphere
FLOAT* pRadius); // radius of bounding sphere

HRESULT D3DXComputeBoundingBox (
LPD3DXVECTORS pFirstPosition,
DWORD NumVertices,
DWORD dwStride, // H}o] E 9] o] v x 57]
D3DXVECTOR3* pMin, // lower-left corner of bounding box
D3DXVECTORS3* pMax); // upper-right corner of bounding box




Bounding Volumes — d3dUtility

Bounding Volumes — d3dUtility

o A2 54 4450 37}
const float INFINITY = FLT_MAX; / /floatol] #1738k 4= 9l H o) 4=
const float EPSILON = 0.001f; // 02] & u] 2 A}-&-3} = vf§- 2 4=

O BoundingSphere/Box B} 57}

struct BoundingBox {
BoundingBox();
bool isPointInside(D3DXVECTOR3& p);
D3DXVECTOR3 _min;
D3DXVECTOR3 _max;

b

struct BoundingSphere {
BoundingSphere();
D3DXVECTORS3 _center;
float _radius;

|7

0 BoundingSphere/Box EF} 7}
d3d::BoundingBox::BoundingBox() {
_min.x = _min.y = _min.z = d3d:INFINITY;
_max.x = _max.y = _max.z = -d3d:INFINITY;
b
d3d::BoundingBox::IsPointlnside(D3DXVECTOR3& p) {
if (p.x >= _min.x && p.y >= _min.y && p.z > =_min.z &&
p-x <=_max.x && p.y <= _max.y && p.z <= _max.z)
return true;
¥
d3d::BoundingSphere::BoundingSphere() {
_radius = 0.0f;
¥

Example: Bounding Volumes

Example: Bounding Volumes

ID3DXMesh* Mesh = 0;
ID3DXMesh* SphereMesh = 0; // bounding sphere
ID3DXMesh* BoxMesh =0;  // bounding box
bool RenderBoundingSphere = true;
bool ComputeBoundingSphere(ID3DXMesh* mesh, d3d::BoundingSphere *sphere);
bool ComputeBoundingBox(ID3DXMesh* mesh, d3d::BoundingBox *box);
bool Setup() {
// load XFile data
// extract the materials, load textures
// optimize the mesh
// compute bounding sphere and bounding box
d3d::BoundingSphere boundingSphere;
d3d::BoundingBox boundingBox;
ComputeBoundingSphere(Mesh, &boundingSphere);
ComputeBoundingBox(Mesh, &boundingBox);
D3DXCreateSphere(Device, boundingSphere._radius, 20, 20, &SphereMesh, 0);

D3DXCreateBox(Device, boundingBox._max.x - boundingBox._min.x,
boundingBox._max.y - boundingBox._min.y, boundingBox._max.z - boundingBox._min.z,
&BoxMesh, 0);

// textures, light, camera, projection matrix
return true;

bool Display(float timeDelta) {
if (Device) {
/ /update mesh resolution
// render
// clear, BeginScene, draw mesh

// draw bounding volume in blue, and at 10% opacity
D3DXMATERIALS9 blue = d3d::BLUE_MTRL;

blue.Diffuse.a = 0.10f;

Device->SetMaterial (&blue);

Device->SetTexture(0, 0); // disable texture
Device->SetRenderState(D3DRS_ALPHABLENDENABLE, true);
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_SRCALPHA);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_INVSRCALPHA);
if (RenderBoundingSphere) SphereMesh->DrawSubset(0);

else BoxMesh->DrawSubset(0);

// EndScene, Present

}

return true;




Example: Bounding Volumes Example: Bounding Volumes

bool ComputeBoundingSphere(ID3DXMesh* mesh, d3d::BoundingSphere *sphere) {

HRESULT hr = 0;

BYTE* v =0;

mesh->LockVertexBuffer(0, (void**) &v);

hr = D3DXComputeBoundingSphere((D3DXVECTORS3*) v, mesh->GetNumVertices(),
D3DXGetFVFVertexSize(mesh->GetFVF()),
&sphere->_center, &sphere->_radius);

mesh->UnlockVertexBuffer();

if (FAILED(hr)) return false;

return true;

}
bool ComputeBoundingBox(ID3DXMesh* mesh, d3d::BoundingBox *box) {

HRESULT hr = 0;

BYTE*v =0;

mesh->LockVertexBuffer(0, (void**) &v);

hr = D3DXComputeBoundingBox((D3DXVECTOR3*) v, mesh->GetNumVertices(),
D3DXGetFVFVertexSize(mesh->GetFVEF()),
&box->_min, &box->_max);

mesh->UnlockVertexBuffer();

if (FAILED(hr)) return false;

return true;




