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4.3 Computing Viewing Rays 
From the previous section, the basic tools of ray generation are the viewpoint (or 
view direction, for parallel views) and the image plane. There are many ways to 
work out the details of camera geometry; in this section we explain one based 
on orthonormal bases that supports normal and oblique parallel and orthographic 
views. 

 

4.3.1 Orthographic Views 
For an orthographic view, all the rays will have the direction −w. Even though 

a parallel view doesn’t have a viewpoint per se, we can still use the origin of the 
camera frame to define the plane where the rays start, so that it’s possible for 
objects to be behind the camera. 

 

4.3.2 Perspective Views 
For a perspective view, all the rays have the same origin, at the viewpoint; it 
is the directions that are different for each pixel. The image plane is no longer 
positioned at e, but rather some distance d in front of e; this distance is the image 
plane distance, often loosely called the focal length, because choosing d plays 
the same role as choosing focal length in a real camera. The direction of each 
ray is defined by the viewpoint and the position of the pixel on the image plane. 
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4.4 Ray-Object Intersection 
Once we’ve generated a ray e+td, we next need to find the first intersection with 
any object where t > 0. In practice, it turns out to be useful to solve a slightly 
more general problem: find the first intersection between the ray and a surface that 
occurs at a t in the interval [t0, t1]. The basic ray intersection is the case where 

t0 = 0 and t1 = +∞. We solve this problemfor both spheres and triangles. In 

the next section, multiple objects are discussed. 
 
4.4.1 Ray-Sphere Intersection 
4.4.2 Ray-Triangle Intersection 


