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                IAT 342 DiPaola
   Surface lecture notes (what's on midterm). Week 4
   Review these notes with ppt slide from lecture. www.sfu.ca/iat342
   Only info here from lecture can be on test.
   Slides 1 thru 10
   Coordinate System:
   - A reference system, 3D graphics uses X, Y, and Z (left-right,
   up-down, in-out) Coordinate System
   - Transformation occurs about the origin of the coordinate system’s
   axis
   - The standard transformation are move, rotate and scale. There are
   other minor transformations.
   - The Order of Transformations Make a Difference
   - 3D graphics uses a hierarchy of coordinate systems known as scene
   graphs or tree structures
   The Camera:
   - The Camera projects the objects in the view volume onto a projection
   plane. There are many kinds of camera projections like perspective and
   parallel projection types.
   In scan line rendering (the most common): Each polygon is calculated
   along each scan line. From the top scan line to the bottom of a frame
   in the 2D projection plane.
   - A normal is a ray (vector) perpendicular to that surface of a
   polygon which defines its orientation. This is called a polygon or
   face normal.
   - A vertex normal is a ray at a point or vertex which is created by
   averaging all the sounding face normals.
   - Flat Shading – each polygon has a normal that is used to perform
   lighting calculations.
   - Gouraud Shading – smooth shading by computing a normal at every
   vertex (point) by averaging face or polygon normal.
   Slides 12 thru 14
   Local vs. global illumination models
   - Local Illumination - uses the light source as the only source of
   illumination
   - Global Illumination - illuminates the whole scene, incorporates
   inter-reflectance of all objects. ray tracing + radiosity are types of
   global illumination.
   Slides 15 thru 26
   Lighting Types : you should be able to pick out or draw types
   - Ambient – basic, even illumination of all objects in a scene
   - Directional – all light rays are in parallel in 1 direction - like
   the sun
   - Point – all light rays emanate from a central point in all
   directions – like a light bulb
   - Spot – point light with a limited cone and a fall-off in intensity –
   like a flashlight
   Ambient Light is:
   is the light in the environment evenly reaching all surfaces from all
   directions
   Diffuse Light is: (you should be able to pick out diagram)
   - light absorbed by the surface and then reflected equally to all
   directions
   - Models dullness, roughness of a surface
   - uses Lambert's Law Lighting Model
   Specular Light is: (you should be able to pick out diagram)
   - Light that is reflected from the surface unequally to all directions
   - Models reflections on shiny surfaces
   - Specular Reflection uses Phong Lighting Model
   Slides 27 thru 36
   Shading a Polygon uses:
   Illumination Model:
   - determine the color of a surface (data) point by simulating some
   light attributes.
   Shading Model:
   - applies the illumination models at a set of points and colors the
   whole scene.
   Texture Mapping:
     * 
       remaps and averages any value (typically diffuse) from a 2d
       picture or map
     * 
   and from before:
   - Flat Shading – each polygon has a normal that is used to perform
   lighting calculations.
   - Gouraud Shading – smooth shading by computing a normal at every
   vertex (point) by averaging face or polygon normal.
   - Phong shading, is similar to Gouraud shading except that the Normals
   are interpolated. Thus, the specular highlights are computed much more
   precisely than in the Gouraud shading model.
   Slides 36 thru END
   Texture mapping is:
   Images (which textures or rectangular data) applied to polygons
   (models) to enhance the visual effect of a scene
   Texture mapping look better when filtered.
   'Mip Maps' are main filtering technique -
   - Keep textures prefiltered at multiple resolutions
   - Mip mapping uses the resolution that most appropriate (size wise)
   for that polygon.
   - It is fast and easy for hardware
   Types of texture mapping available on high end authoring packages:
   1 Texture (color) map – remaps diffuse (most known as what texture
   mapping is)
   2 Environment map - remaps specular
   3 Bump Map - remaps direction of the surface normal (add fake bumps)
   4 Displacement map - remaps the surface position in the direction of
   the surface normal.
   5 Transparency - remaps transparent value.
   6 Others – can remap any light or shading value via a 2d map.
   Programmable Shaders
   An example is a Vertex Shader which is a small program that can modify
   every vertex before final rendering.
   3 examples of programmable shader languages are:
       * 
         Renderman (software-based, non real-time),
       * 
         Microsoft’s DirectX (GPU real time)
       * 
         Nvidia’s Cg Language (GPU real time)
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