Lecture 16:  Light and the Rendering Equation – Review Questions

· We write spectral radiance as L(t, p, , ), where t is time, p is a point in space,  is a direction, and  is wavelength.  If we know function L, we know everything we need to know about light travelling through the world.  Give examples of situations where there is clear variation with each of the parameters in this function.  For example, the value of L for outdoor scenes clearly varies with time as the sun rises and sets.  Give examples where L varies dramatically with p, , and respectively.
· Suppose you have a ray parameterized by parameter u as (a + bu).  Under what circumstances will L be constant along this ray?  Under what circumstances will it vary?

· We can approximate L for a limited region such as a room by taking a huge number of photographs.  What exactly does every pixel in an image captured by the camera represent?  What are some of the limitations of approximating L in this way?

· What is the bidirectional reflectance distribution function (BRDF)?   How might we measure this function for a given material?  Describe an experiment to capture this function.  What data structure might you use to record the results?
· What does the BRDF look like for a mirror?  For a diffuse material?  For a green pepper?  For glass?

· One form of the rendering equation is as follows.  Explain all of the terms in this equation, both what they mean and why they are needed.

         Lo(t, p, , ) = E (t, p, , ) + ∫ Li(t, p, , )  (p, , , )  | n . |  d
· Explain how the ambient, diffuse, and specular lighting terms from the Phong Illumination model discussed in the first half of the semester are approximations to this equation.

· List some of the effects that can be captured by the rendering equation that are not captured using Phong Illumination.  For each, explain how they are accounted for in the rendering equation.

