Lecture 18:  Ray Tracing II – Review Questions

· Write the contribution of light intensity at a point from various sources, including direct lighting (ambient, diffuse, and specular), a single reflection ray, and a single transmission ray.

· Draw a simple scene and sketch all rays that will be traced from the eye through one pixel in the following cases:

· Ray casting

· Ray tracing with one bounce

· Ray tracing with two bounces

· Consider a partially transparent object that is illuminated with two lights, one visible from each side of the object.  Start with a ray from the eye that hits one side of this object at approximately a 45 degree angle from the surface normal and sketch all of the rays that will be traced to determine the color of that intersection point.

· Give Snell’s Law and use it to derive an expression for the refraction ray in terms of the surface normal, the incoming direction, and the indices of refraction of the two media.

· Under certain circumstances, there will not be a solution to the equation used to compute the refraction ray.  What are these circumstances?  What happens to the light ray?  This phenomenon is called total internal reflection.

· BONUS:  What is Beer’s law?  Write the equation associated with Beer’s law and describe how using this equation could change the appearance of objects in a ray-traced scene.

· BONUS:  The ratio of the amount of light reflected and the amount of light transmitted through a material varies with angle.  For example, if a ray from a viewer to a point on the surface is at an angle of  with respect to the surface normal, the ratio of kr and kt would vary with The Schlick approximation to the Fresnel equations gives one way to compute how kr and kt vary with Write out the equations you would need to capture this effect using the Schlick approximation.  Describe all the terms and where you can obtain them.  Describe qualitatively the effect of using these equations as angle  varies from zero (normal to the surface) to nearly 90 degrees (nearly parallel to the surface).

· In ray tracing we choose to trace very few rays through the scene in order to keep computation times reasonable.  List some of the paths that light can travel that are not captured by ray tracing.

· Consider again the following effects:  mirror reflection, refraction, caustics, and color bleeding.  Which of these can be captured through ray tracing?  For which does ray tracing not perform well?

· We can define a view frustum with the following inputs:

· e = eye point

· v = up vector

· -w = look vector

· l = distance of left side of image from the look vector

· r = distance of right side of image from the look vector

· t = distance of top of image from look vector

· b = distance of bottom of image from the look vector

· n = distance of near clipping plane along look vector

· f = distance of far clipping plane along look vector

· nx = number of pixels in a row of the image

· ny = number of pixels in a column of the image

Here we assume that the image plane is the near clipping plane.  Sketch a diagram showing all of these input variables.  Give an expression for the ray cast from the eye point through pixel (i, j) based on these input parameters.

· Show how to compute ray triangle intersections, including identification of barycentric coordinates for use in interpolation of normals and texture coordinates.

· Distributed ray tracing can be used to capture a variety of effects and create less sharp and more realistic images.  Explain how to use distributed ray tracing to capture each of the following effects:

· antialiasing

· gloss

· translucency

· soft shadows

· depth of field

· motion blur

· If we use distributed ray tracing for all of these effects at once, how can we keep the number of rays that are traced in a scene to some reasonable number and still get good even sampling of each of these effects?

