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Right Hand / Left Hand Rule / Winding
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Skipping:
• Vector * scalar 
• Vector Length
• Normalize Vector  
• Vector Dot Product
• Vector Cross Product 
• Reflection Vector 
• Triangle and Plane Normals
• Plane Equation
• “Square up” vectors 
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Supported operations
type correct and type coherent: vector, point, matrix, mesh

types:
    matrix  (4x4)
    vector  (1x4) (xyz,w=0)
    point   (1x4) (xyz,w=1)
    mesh    (poly collection)

matrix operators
    matrix *= matrix;
    matrix  = matrix * matrix;

vector operators
    vector  = vector * matrix;
    vector *= matrix;
    vector  = vector * vector;      // vector cross product
    vector *= vector;               // vector cross product
    vector  = Normalize(vector);

point operators
    point  = point * matrix;
    point  *= matrix;
    point  = point + vector;
    point += vector;
    vector = point - point;

mesh operators (poly collection) used as a model, world, or screen
    mesh  = mesh + mesh;
    mesh += mesh;
    mesh  = mesh * matrix;
    mesh *= matrix;
    mesh.PerspectiveDivide();
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Manipulator Matrices:

  Matrix Identity();
  Matrix RotateX(float degrees);
  Matrix RotateY(float degrees);
  Matrix RotateZ(float degrees);
  Matrix Scale(float x, float y, float z);
  Matrix Translate(float x, float y, float z);

Transforms Matrices:

  Matrix PointOfView(const Point& eye, const Point& target, const Vector& up);
  Matrix FieldOfView(float fovAngle, float aspectRatio, float nearPlaneDistance, float 

farPlaneDistance);
  Matrix Viewport(Rect& view, float minZ, float maxZ);
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Depth / Texturing / Applying Surfaces
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Rasterization: Depth
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Rasterization: Depth
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Depth / Texturing / Applying Surfaces
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Rasterization: Texturing / Applying Surfaces
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Rasterization: Texturing / Applying Surfaces
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Rasterization: Affine Perspective Error with Triangle/Poly Interpolation
a.k.a.: Derivative Discontinuity in Interpolation 
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modelUp =
{
    { {{ -1, -1,  1 }, { -1,  1,  1 }, {  1,  1,  1 }}, IDB_UP, {{   0,   0 }, {   0, 179 }, { 179, 179 }} },
    { {{  1,  1,  1 }, {  1, -1,  1 }, { -1, -1,  1 }}, IDB_UP, {{ 179, 179 }, { 179,   0 }, {   0,   0 }} },

    { {{ -1, -1, -1 }, { -1,  1, -1 }, {  1,  1, -1 }}, IDB_UP, {{   0,   0 }, {   0, 179 }, { 179, 179 }} },
    { {{  1,  1, -1 }, {  1, -1, -1 }, { -1, -1, -1 }}, IDB_UP, {{ 179, 179 }, { 179,   0 }, {   0,   0 }} },

    { {{ -1,  1, -1 }, { -1,  1,  1 }, {  1,  1,  1 }}, IDB_UP, {{   0,   0 }, {   0, 179 }, { 179, 179 }} },
    { {{  1,  1,  1 }, {  1,  1, -1 }, { -1,  1, -1 }}, IDB_UP, {{ 179, 179 }, { 179,   0 }, {   0,   0 }} },

    { {{ -1, -1, -1 }, { -1, -1,  1 }, {  1, -1,  1 }}, IDB_UP, {{   0,   0 }, {   0, 179 }, { 179, 179 }} },
    { {{  1, -1,  1 }, {  1, -1, -1 }, { -1, -1, -1 }}, IDB_UP, {{ 179, 179 }, { 179,   0 }, {   0,   0 }} },

    { {{  1, -1, -1 }, {  1, -1,  1 }, {  1,  1,  1 }}, IDB_UP, {{   0,   0 }, {   0, 179 }, { 179, 179 }} },
    { {{  1,  1,  1 }, {  1,  1, -1 }, {  1, -1, -1 }}, IDB_UP, {{ 179, 179 }, { 179,   0 }, {   0,   0 }} },

    { {{ -1, -1, -1 }, { -1, -1,  1 }, { -1,  1,  1 }}, IDB_UP, {{   0,   0 }, {   0, 179 }, { 179, 179 }} },
    { {{ -1,  1,  1 }, { -1,  1, -1 }, { -1, -1, -1 }}, IDB_UP, {{ 179, 179 }, { 179,   0 }, {   0,   0 }} },
};
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modelEarth =
{
    { {{  1,  1,  1 }, { -1,  1,  1 }, { -1,  1, -1 }}, IDB_EARTH, {{ 200, 400 }, { 200, 600 }, { 400, 600 }} },
    { {{ -1,  1, -1 }, {  1,  1, -1 }, {  1,  1,  1 }}, IDB_EARTH, {{ 400, 600 }, { 400, 400 }, { 200, 400 }} },

    { {{ -1, -1,  1 }, { -1,  1,  1 }, {  1,  1,  1 }}, IDB_EARTH, {{   0, 200 }, {   0, 400 }, { 200, 400 }} },
    { {{  1,  1,  1 }, {  1, -1,  1 }, { -1, -1,  1 }}, IDB_EARTH, {{ 200, 400 }, { 200, 200 }, {   0, 200 }} },

    { {{  1, -1, -1 }, {  1, -1,  1 }, {  1,  1,  1 }}, IDB_EARTH, {{ 400, 200 }, { 200, 200 }, { 200, 400 }} },
    { {{  1,  1,  1 }, {  1,  1, -1 }, {  1, -1, -1 }}, IDB_EARTH, {{ 200, 400 }, { 400, 400 }, { 400, 200 }} },

    { {{  1, -1, -1 }, { -1,  1, -1 }, {  1,  1, -1 }}, IDB_EARTH, {{ 400, 200 }, { 600, 400 }, { 400, 400 }} },
    { {{ -1,  1, -1 }, { -1, -1, -1 }, {  1, -1, -1 }}, IDB_EARTH, {{ 600, 400 }, { 600, 200 }, { 400, 200 }} },

    { {{ -1, -1,  1 }, {  1, -1,  1 }, {  1, -1, -1 }}, IDB_EARTH, {{ 200,   0 }, { 200, 200 }, { 400, 200 }} },
    { {{  1, -1, -1 }, { -1, -1, -1 }, { -1, -1,  1 }}, IDB_EARTH, {{ 400, 200 }, { 400,   0 }, { 200,   0 }} },

    { {{ -1, -1, -1 }, { -1, -1,  1 }, { -1,  1,  1 }}, IDB_EARTH, {{ 600, 200 }, { 800, 200 }, { 800, 400 }} },
    { {{ -1,  1,  1 }, { -1,  1, -1 }, { -1, -1, -1 }}, IDB_EARTH, {{ 800, 400 }, { 600, 400 }, { 600, 200 }} },
};
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Screen CreateWorld(Rect& rect, Model& model, float angle, float fScale, float fOffset)
{
    Model modelX = model * Scale(fScale, fScale, fScale);
    Model modelY = modelX * RotateZ(90);
    Model modelZ = modelX * RotateY(90);

    World world;

    world += modelX * (RotateX(angle) *                                   Translate(-fOffset, -fOffset, -20));
    world += modelY * (RotateY(angle) *                                   Translate(-fOffset,  fOffset, -40));
    world += modelZ * (RotateZ(angle) *                                   Translate( fOffset, -fOffset, -60));
    world += modelX * (RotateX(angle) * RotateY(angle) * RotateZ(angle) * Translate( fOffset,  fOffset,   0));

    Matrix pov = PointOfView({ 0, 0, 100 }, { 0, 0, 0 }, { 0, 1, 0 });
    Matrix fov = FieldOfView(45, rect.AspectRatio(), 1, 100);
    Matrix view = Viewport(rect, 0, 100);

    Screen screen = world * (pov * fov * view);
    screen.PerspectiveDivide();

    return screen;
}
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DEMO
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Questions ?


