
An Introduction to Ray Tracing: The Morgan
Kaufmann Series in Computer Graphics
Ray tracing is a technique for generating realistic images by simulating the
way light travels through a scene. It is a widely used technique in computer
graphics, and is used in a variety of applications, including film, television,
and video games.

Ray tracing works by casting rays from the camera into the scene. Each
ray is then traced through the scene, and the color of the pixel is
determined by the objects that the ray intersects. This process is repeated
for each pixel in the image, and the resulting image is a realistic
representation of the scene.
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Ray tracing is a computationally expensive technique, but it can produce
images that are much more realistic than those generated by other
methods. This makes it a valuable tool for creating high-quality images for
a variety of applications.
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How Ray Tracing Works

Ray tracing works by simulating the way light travels through a scene.
When light hits an object, it can be absorbed, reflected, or refracted. Ray
tracing simulates these interactions by casting rays from the camera into
the scene. Each ray is then traced through the scene, and the color of the
pixel is determined by the objects that the ray intersects.

The following diagram shows how ray tracing works:

[Image of a diagram showing how ray tracing works]

1. A ray is cast from the camera into the scene. 2. The ray intersects an
object in the scene. 3. The color of the pixel is determined by the material
of the object. 4. The ray is reflected or refracted, and continues to travel
through the scene. 5. The ray eventually exits the scene, and the color of
the pixel is determined.

Advantages of Ray Tracing

Ray tracing has a number of advantages over other methods of generating
images. These advantages include:

* Realism: Ray tracing can produce images that are much more realistic
than those generated by other methods. This is because ray tracing
simulates the way light travels through a scene, which results in more
accurate lighting and shadows. * Global illumination: Ray tracing can
simulate global illumination, which is the interaction of light with all of the
objects in a scene. This results in more realistic images, as it takes into
account the way that light bounces around a scene. * Path tracing: Ray
tracing can be used to implement path tracing, which is a technique that



simulates the way that light travels through a scene by following individual
photons. This results in even more realistic images, as it takes into account
the way that light scatters and interacts with objects.

Disadvantages of Ray Tracing

Ray tracing also has a number of disadvantages, including:

* Computational cost: Ray tracing is a computationally expensive
technique. This is because each ray must be traced through the scene, and
the color of each pixel must be determined. * Memory usage: Ray tracing
can require a large amount of memory. This is because each ray must be
stored in memory, and the scene must be stored in memory as well. *
Complexity: Ray tracing can be a complex technique to implement. This is
because it requires a deep understanding of the way that light travels
through a scene.

Applications of Ray Tracing

Ray tracing is used in a variety of applications, including:

* Film: Ray tracing is used to create realistic images for films. This is
because ray tracing can produce images that are much more realistic than
those generated by other methods. * Television: Ray tracing is used to
create realistic images for television shows. This is because ray tracing can
produce images that are much more realistic than those generated by other
methods. * Video games: Ray tracing is used to create realistic images for
video games. This is because ray tracing can produce images that are
much more realistic than those generated by other methods. *
Architecture: Ray tracing is used to create realistic images of buildings
and other structures. This is because ray tracing can produce images that



are much more realistic than those generated by other methods. * Product
design: Ray tracing is used to create realistic images of products. This is
because ray tracing can produce images that are much more realistic than
those generated by other methods.

Ray tracing is a powerful technique for generating realistic images. It is a
widely used technique in computer graphics, and is used in a variety of
applications, including film, television, and video games. Ray tracing is a
computationally expensive technique, but it can produce images that are
much more realistic than those generated by other methods.
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