CG Programming IIT — Assignment #1 (Shadow Textures)
Due on 07/21/2009

For this assignment, you will implement a simple scene involving a moving object, a moving light source,
and a ground plane. The object and light will cast a shadow onto the ground plane using a shadow texture.
You do not need to implement complex lighting or other textures for this assignment.

You must use framebuffer objects to render the shadow textures.

I recommend implementing a light class that has the methods listed below. It might also be worthwhile to
implement a more generic “viewer” class that implements these methods. Then the light class and perhaps a
camera class could inherit from the viewer class.

e An update_position method that sets the position of the light in world space.
e A get_position method that gets the light’s current position.

e A get_view_transform method that returns a viewing transformation matrix from the light’s point of
view. This method should be passed a point to look at and a nominal “up” direction.

In addition, I recommend implementing a function that generates a projection matrix from a distance and a
radius. The distance and radius define a sphere some distance from the viewer along the Z axis. The resulting
projection matrix should cause the sphere to fill the viewing area. When generating the shadow texture, assume
the camera is looking at the center of the object. Calculate a bounding sphere from the object (you should be
able to do this using simple trigonometry for simpler cubes and tori). Use this new function to calculate the
projection matrix.

Finally, I recommend implementing a function called texture_coordinate_scale _bias that returns the
appropriate scale and bias matrix to remap texture coordinates from the [-1, 1] range to the [0, 1] range.
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This rubric is based loosely on the “Rubric for the Assessment of Computer Programming” used by Queens

University (http://educ.queensu.ca/ compsci/assessment/Bauman.html).




