Tutorial 6: Lighting, Materials

by Victor Saar

Content

In this tutorial we will handle one of the most important topics in 3D graphics programming.
Lighting helps us creating realistic scenes or different atmospheresin agame. To use lighting we
have to create a light source, of course. In the fixed-function pipeline DirectX supports
simultaneous light sources, but they are rarely needed. The number of supported active lights is
specified in the b3bcapsy structure. The light source for this tutorial is a directional light, which
means that the direction of the light is equal for the whole scene. To use lighting we need to
know in which direction the triangles of our scene face. Thisinformation is stored in the normal,
which is perpendicular to the triangle. The light intensity for each vertex is the dot product
between the light vector and the normal vector. The material for the object is either given by the
diffuse color value or amaterial structure, which we will use here.

d3ddefs.h

First we change the vertex format. We add pspFvrF_NoRvAL to the definition of the vertex format,
so that Direct3D knows about the normal vector. Then we add a vector between the coordinates
and the texture coordinates in the vertex structure.

#def i ne D3DFVF_CUSTOWERTEX ( D3DFVF_XYZ | D3DFVF_NORVAL | D3DFVF_TEX1)

struct D3DVERTEX

{
f1 oat fX
fY,
fZ;
D3DVECTOR Normal ; //normal vector (NEW
f1 oat fu,
fV;

H

capplication.cpp

First we change the render statesin 1 ni t Scene() . We deactivate the ambient light by setting the
color to black, because the object is now lit by the light source. Then we enable lighting.

/I no anbient |ight (NEW

m pDi r ect 3DDevi ce- >Set Render St at e( DSDRS_AMBI ENT, RGB( 0, 0, 0) ) ;
/11ighting enabl ed (NEW

m _pDi r ect 3DDevi ce- >Set Render St at e( D3DRS_LI GHTI NG, t r ue) ;

m _pDi r ect 3DDevi ce- >Set Render St at e( D3SDRS_CULLMODE, D3DCULL_NONE) ;
m _pDi r ect 3DDevi ce- >Set Render St at e( D3DRS_ZENABLE, D3DZB_TRUE) ;

At the end of 1 ni t scene() we create the light source. First we fill a b3pLI cHT9 Structure with the
appropriate information. | think the elements are self-explanatory.

Zer oMenor y( &Li ght , si zeof (Li ght));
Li ght. Type = D3DLI GHT_DI RECTI ONAL;

Light.Di ffuse.r = 1.0f;
Light. Di ffuse.g = 1.0f;
Light.Di ffuse.b = 1.0f;
Light.Direction.x = 1.0f;
Light.Direction.y = 0. 0f;
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Light.Direction.z = 1.0f;
Li ght. Range = 1000. Of ;

Now we have to send the information about the light to the device. The last thing is to tell the
device, that it should enable the light. The first parameter of both functions is the index, in which
we set the light. Thisis used when you want to set more than one light. Now we are ready to lit the
scene.

m _pDi rect 3DDevi ce->Set Li ght (0, &Light); //set the Iight (NEW
m pDi r ect 3DDevi ce- >Li ght Enabl e(0, true); //enables the |ight (NEW

main.cpp

Here we haven't much to do again. At the beginning we add a D3DVATERI AL9 object for the material.
D3DVATERI AL9 Pyrami deMaterial; //material object (NEW

Now comes the most important thing for lighting. We have to add the normal vector to our vertices.

The coordinates for the normal vector are the 4th, 5th and 6th value in each vertex. They describe
the x, y and z coordinate of the vector.

D3DVERTEX aTriangle[] = {{ 0.0f, 1.0f, 0.0f, 0.0f,1.0f,-1.0f,0.5f,0.0f},
{-1.0f,-1.0f,-1.0f, 0.O0f,1.0f,-1.0f,0.0f, 1. 0f},
{ 1.0f,-1.0f,-1.0f, 0.O0f,1.0f,-1.0f,1.0f,1.0f},
{ o.of, 1.0f, 0.0f,-1.0f,1.0f, 0.0f,0.5f,0.0f},
{-1.0f,-1.0f, 1.0f,-1.0f,1.0f, 0.0f,0.0f,1.0f},
{-1.0f,-1.0f,-1.0f,-1.0f, 1. 0f, 0.O0f,1.0f,1.0f},
{ o0.0f, 1.0f, 0.0f, 0.0f,1.0f, 1.0f,0.5f,0.0f},
{ 1.0f,-1.0f, 1.0f, 0.0f,1.0f, 1.0f,0.0f,1.0f},
{-1.0f,-21.0f, 1.0f, 0.0f,1.0f, 1.0f,1.0f,1.0f},
{ o0.0f, 1.0f, 0.0f, 1.0f,1.0f, 0.O0f,0.5f,0.0f},
{ 1.0f,-21.0f,-1.0f, 1.0f,1.0f, 0.O0f,O0.0f,1.0f},
{ 1.0f,-1.0f, 1.0f, 1.0f,1.0f, 0.0f,1.0f,1.0f}};
D3DVERTEX aQuad[] = {{-1.0f,-1.0f,-1.0f,0.0f,-1.0f, 0.0f,0.0f, 0.0f},
{ 1.0f,-1.0f,-1.0f,0.0f,-1.0f,0.0f,1.0f, 0. 0f },
{-1.0f,-1.0f, 1.0f,0.0f,-1.0f,0.0f,0.0f, 1. 0f},
{ 1.0f,-1.0f, 1.0f,0.0f,-1.0f,0.0f,1.0f,1.0f}};

That is al we have to do with the vertices. At the end we must define the material for the pyramide.
It describes how the polygons react on the incoming light. First we zero the memory the material
uses. Then we set the diffuse color value to white, because we want to have afull reflected light.

/1 zero nmenory (NEW
Zer oMenor y( &Pyram deMat eri al , si zeof (Pyram deMaterial));
[/diffuse color (NEW

Pyram deMaterial . Di ffuse.r = 1.0f;
Pyram deMaterial . Di ffuse.g = 1. 0f;
Pyram deMaterial . Di ffuse.b = 1. 0f;

The last thing is to set the material, so that the device knows, which one we currently want to use.
We add this function after set Texture() in the main loop, because this information gets also lost
when you press ALT+TAB.

0_App. Get Devi ce()->Set Materi al (&Pyrani deMaterial); //set |ight (NEW
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The rest of the file needn't be changed. The lighting will automatically be used now.
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