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Computer Graphics is a general term which suggests the use 
of a computer to process data which at some time in the process 
is displayed graphically. Work which has been done in this field 
varies greatly from computer hardware to various graphics topics, 
each activity contributing to the general area of Computer 
Graphics. 

Most of the work done in this department has been closely 
associated with Engineering Graphics and progress has been made 
on most common topics in Engineering Graphics to relate them to 
the computer. Work has been done in Functional Scales, Nomo
graphs, Harmonic Analysis, Descriptive Geometry and General 
Projection. 

The latter topic on Projection has resulted in programs to 
process three dimensional data and display this data in any 
form of coplanar pictorial. One of the earliest developments in 
this project was the solution of the "Hidden Line Problem" in the 
Spring of 1967 using the principles of Descriptive Geometry. 1 

This project has been expanded to produce stereo views, 
movie sequences (with automatic hidden line deletion) automatic 
determination of projection parameters, data production by algo
rithms and other special features to make it possible for university 
students to use various features in a course in Engineering 
Computer Graphics. 

Principles of Projection 

In order to produce a two dimensional picture of a t h ree 
dimensional object three main elements are involved: 

1) The details of the object as line s and surfaces . 
2) The location of the picture plane. 
3) The location of the viewer. 

Depending 
resulting 
tive etc. 
represent 

on the relative position of these three elements the 
picture can be isometric, axonometric, oblique, perspe c

These pictorials, when viewed from the proper position, 
exactly what the viewer would see of an actual object. 

1Quarterly Bulletin, Computer Society of Canada, Volumn 8, Number 
1, 196?-8. 
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PERSPECTIVE WITHOUT HIDDEN LINE DELETION. LINES OF SIGHT 
DRAWN TO CHECK INTENDED MOVIE SEQUENCE. 

PARTLY COMPLETED DRAWl NG. CONTI NUOUS LI NES HAVE BEEN 
SEGMENTED BY THE PROGRAM TO DELETE HIDDEN PORTIONS. 
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ONE FRAME OF THE MOVIE SERIES CLOSER TO THE HOUSE. 
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Movie Series 

If, in a series of pictures, there is relative movement 
between the viewer and the object, then this series can form the 
sequence of frames for a simulated movie. 

A movie sequence has been prepared using the hidden line 
algorithms to simulate movement between a house and the .observer. 
As an example of difficult data, a picket fence was added so t hat 
the program had to delete numerous sections of the lines on the 
object. 

The path of the viewer can be determined on the computer 
from a series of bench marks and may not only approach a set of 
objects but also move among them. The picture seen at any positi on 
depends on another moveable point called the center of vision. The 
resulting movie can represent exactly what a viewer would se e i f 
he followed a similar path among actual objects and maint aine d t he 
equivalent moving center of vision. The lines of si ght from t he 
viewer to the center of vision also represent lines which can be 
plotted to check the intended movie sequence. (Figure 1). 

Use of the digitizer to obtain data from a drawing . 

Originally the six co-ordinates used to describ e eac h l i ne of 
an object had to be determined by actual measureme nt fro m a mul ti 
view orthographic drawing. 

The use of a digitizer has greatly simplifi ed this p r ocess 
when used in conjunction with a decoder program which was designed 
for Engineering Computer Graphics. 

Basically the digitizer is similar to a drafting mach ine with 
a pointer, the location of which on the drawin g i s r ecorded when
ever a button is pressed. This is sufficient to obtain data fr om 
a two dimensional graph but requires much more logic to interpret 
a series of locations from a multi-view drawing . 

Each end of a line in space requires three co - ordinate s anJ 
t he whole line requires a total of si x. The di~i t izer tlowe ver 
only provide s two co-ordinate s a t a time and has no built - irl 
method to indicate what i s actually meant by these va lue s . 

A program, Digitizer Data Decoder, was de ve lope d to determine 
which two of the six co-ordinates were being located , when to 
generate or discard a set of line data, and also make it p ossible 
to do this from up to seven possible views. 

This program, by being more complex makes i t p ossible for 
t h e operator to merely point t o the ends of l i ne s in a fairly 
s imple sequence. The raw data thus produced is p roces sed on the 
computer to determine which l i nes of the object were b eing 
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PERSPECTIVE PLOT OF GRAPHITE CRYSTAL. HIDDEN LINE DELETION NOT 
USED ON BOTTOM PORTION TO ILLUSTRATE WHAT PROGRAM HAD TO 
DELETE IN TOP LAYER. 

STEREOGRAPHIC NET PROJECTED FROM D,h,Tt- OF A COMPLETE SPHERE 
GENERATED BY AN ALGORITHM. 
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described and generate a data set for the projection programs. 
Additional data processing programs can then be used to des
cribe obstructions based on this line data for use on the Hidden 
Line Deletion Program. 

Details of the sequence for use of the decoder program 
are contained in a manual associated with the program. 

Algorithms for producing three dimensional data. 

The data for some three dimensional objects can be generate d 
using a suitable algorithm and the Computer Graphics System COGR 
has been designed to be compatible with such work. A program 
which has been completed is one which will generate all the 
latitude and longitude lines for a sphere. All essential parameters 
are variables so that the diameter, intervals, lengths of line 
segment etc. can be varied to suit the intended use. A practical 
use of this generated data has been the production on the computer 
of a stereonet used in Crystallography and Descriptive Geometry. 
(Figure 5). 

A similar approach can be used to generate the surface of 
other geometric shapes. 

The COGR System 

The projection systems can be used either as a set of al gorithms 
or a complete package. A student may use various portions a s he 
becomes familiar with the theory involved and designs his own 
equivalent programs or it can be used as a complete graphic s oft
ware package which will handle data for those not involved in 
computer programming. Details of the format for line data fo r 
this pro~ram are contained in an article which is available upon 
request. 

1Q uarte rZy BuZZetin~ Computer Society of Canada~ VoZumn 8 ~ Number 
1~ 1967-8. 
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