CS 450 – Computer Graphics:  Complex object - (Due Wednesday, May 1)
Create a realistic object using a real world example of the object (something you physically possess) as your model.  You must make an attempt to model the real world object as accurately as possible and employ at least two of the following techniques in the creation of your object.  (Bring the object to class on Wednesday.)
     1)  the constructive solid geometry operators (union, intersection, difference, merge)                            
          performed among three or more primitives or other graphics objects  (parenting if using Blender)
     2)  a lathe or surface of revolution based object (spin in Blender)
     3)  a prism based object. (extrusion in Blender – based upon your own polygon) 

Create an animation of this object.  The animation may either:

1) Animate an object in a way that models realistic motion for the object.  There must be movement which affects 1) a single component of the object and 2) collections of components of the same object in a uniform way.

2) Animate the camera position in a way that simulates movement through the scene including an approach of the object and movement about the object.  There must be at least one change in the path/direction of the movement of the camera.

Type in the following POV code 
// lathe.pov

  #include "colors.inc"

  background{White}

  camera {

    angle 7

    location <1, 0, ‑50>

    look_at <0, 2, 0>

  }

  light_source {

    <20, 20, ‑20> color White

  }

  lathe {

    linear_spline

    3, 

    <1, 0>,

    <2, 1>,

    <1, 2>

    pigment { Blue}

    finish { ambient .3 }

  }
Render the image to get a side view of the shape created by this code.  Change the second value in the location vector to 30 to get a different view.  Change the linear_spline to a quadratic_spline.  What shape do you see? (It should be sort of a quarter-round torus.  Where would you add a fourth point to the spline to get a half-round shape?  Try it.

Change back to a linear_spline with three points.  Add two more points, for a total of five.  The last two points should be at <2,3> and <1,4>.   Render it.  Change to a quadratic_spline.  Render it.  Change to a cubic_spline.  Render it.  Does it make sense?   Place one  additional point (the first) at <0, -1> and another (the last) point at <0,5> for a cubic_spline to get an object similar to the linear_spline lathe object (only smoother). 

Now for the prism shape:

  // prism.pov

  #include "colors.inc"

  background{White}

  camera {

    angle 20

    location <1, 30, ‑50>

    look_at <0, 2, 0>

  }

  light_source { <20, 20, ‑20> color White }

  prism {

    linear_sweep

    linear_spline

    0, // sweep the following shape from here ...

    1, // ... up through here

    7, // the number of points making up the shape ...

    <3,5>, <‑3,5>, <‑5,0>, <‑3,‑5>, <3, ‑5>, <5,0>, <3,5>

    pigment { Green }

  }

How can you modify the above code to get a smoother shape using a quadratic?  

Use a quadratic_spline.  Add an extra point at <5,0>.  Render it.  Now try a cubic_spline example.

  // cubic_prism.pov

  #include "colors.inc"

  background{White}

  camera {

    angle 20

    location <1, 30, ‑50>

    look_at <0, 2, 0>

  }

  light_source { <20, 20, ‑20> color White }

  prism {

    cubic_spline

    0, // sweep the following shape from here ...

    1, // ... up through here

    6, // the number of points making up the shape ...

    < 3, ‑5>, // point#1 (control point... not on curve)

    < 3,  5>, // point#2  ... THIS POINT ...

    <‑5,  0>, // point#3

    < 3, ‑5>, // point#4

    < 3,  5>, // point#5 ... MUST MATCH THIS POINT

    <‑5,  0>  // point#6 (control point... not on curve)

    pigment { Green }

  }
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