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One purpose for a computer graphics display system is to improve inter-
action between man and machine. A user may have designed an object
which he wants to "see'" in three dimensions at different angles, but

he has neither the time nor resources to build either the object or a
physical model of it. Through the use of the graphics system, he would
be able to examine the object merely by specifying its shape using
coordinates in three-space, and feeding this information to the graphics
system. This project has produced such a system: a set of FPRTRAN sub-
routines currently being run on the PDP-10 at the University of Utah
from a remote PDP-9/UNIVAC 1559 system at Montana State University.
Within what is hoped to be a minimum of restrictions, a user can specify
a set of three-dimensional data and, with one call to a subroutine,
display a perspective view of his data, viewed from any angle and any
distance. One restriction on the data is that it must consist of linear

elements, that is it must only contain straight lines.

Three transformations are involved in producing a perspective view from
a set of data: rotation, translation, and perspective projection. The
data can be rotated about any or all of the X-,Y-, and Z-axes, translated
to a new origin, and projected onto a viewing plane. The process of
clipping amounts to determining what points and lines of the transformed
data are visible and which are outside the field of vision. Points and

lines (line segments) which are not within the field of vision will not

be displayed.



ROTATION

The rotation matrix is developed as follows. Consider the matrix:

and let some point P=(a,b) in 2-space

and some point Q=(-b,a) in 2-space.

Plotting these two points:
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The vecters OP and 0Q are perpendicular to each other, and the
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points P and Q are equidistant from 0. If this distance aZ+b®=1,

then the matrix represents a rotation of the points (1,0) and

(0,1), and if 6 is the angle of rotation, then a=cos 6 and b=sin 6.

The transformation matrix then becomes:
























































































































