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Abstract 

This course is designed to assist those who are responsible for some aspect of 
the creation or production of computer generated color imagery. With the 
high degree of specialization required by current computer graphic 
production technologies and environments, it is difficult for any individual to 
have a profound knowledge of all aspects of preparation, production and post 
production of computer generated imagery. This applies equally to anists, 
designers and scientists, who use color in order to create works which will be 
reproduced or viewed in environments or media other than those in which 
they were initially created. Accordingly, many specialists may develop nearly 
expen skills in a single area, without fully comprehending the effect of their 
work on previous and subsequent graphic production stages. Perceptual 
Discrepancies in Color Production Technology is designed to acquaint 
both anists and technicians with aspects of color which may impact their 
overall knowledge and performance, regardless of their specialization. 

Color is often regarded as a field of specialization within computer graphics. 
Nevenheless, issues of color behavior, human perception and output 
technology affect the appearance of nearly all computer generated images, 
including those black and white applications which rely on textures to 
achieve varying densities of grey. The emergence of color reproduction 
technology at the microcomputer level brings enhanced opponunities to 
thousands of users, but also greater degrees of complexity, more decisions to 
make, and more knowledge necessary to achieve the desired final image. The 
aim of this course is to address state-of-the-an issues in computer color usage 
and reproduction, and to make available a range of information applicable to 
beginners in all realms of the computer graphic production process. The four 
papers examine color from various viewpoints, including human perceptions 
and sensibilities, basic hardware functionality, and the physical differences 
between additive and subtractive color systems and materials. Emphasis is 
placed on enabling users to undenand color technology and behavior well 
enough to make color choices which will survive translation to other media, 
such as print, video and film. 

Recent developments in color organization systems tend towards colorspaces 
in which human perception plays a major role. Though many systems provide 
access to over 16.7 million discrete colors, the average user selects only those 
colors in the most accessible and therefore shallow ranges. A determining 
factor in the color selection process is the interface through which novices 
learn to locate and combine color choices. Current user interface designs in 
general tend towards simplicity, in the respect that the technical aspects of 
color specification are buried, and colors are selected more through 
appearance only. The increasing prevalence of icons, larger color swatches 
and instantaneous alteration of colors within the composition during the 
selection process, all increase the speed and flexibility of color usage. Color 
attributes, such as fluorescence and brilliance, hitheno unaccounted for in 
traditional color solid models, are of increasing concern in computer 
simulation system design, since computer generated color is based on color as a 
source of light. These are also pan of the present concerns in color 
organization, and are addressed in A Perceptual Basis for the Development of 
Color Tools in Computer Graphics. 



Perceived color illusions, a relatively recent concern in the long history of 
color studies, also play a striking role in computer color usage. The realm of 
direct or additive color (colored light), wbicb constitutes computer generated 
color, increases the effect of several perceived illusions, most notably those 
based on after-images. These may be deliberately employed by designers wbo 
acknowledge the unique ways in wbicb color illusions are amplified in tbe 
computer graphic environment. Conversely, even scientific applications in 
wbicb data is color coded are also vulnerable to color legibility problems, if 
basic color interactions are not understood. Undesired illusions wbicb may 
accidentally result from insufficient awareness of additive color behavior, 
may be controlled through application of examples outlined in T h t: 
Manipulation of Computer Color Illusions. 

Many computer anists and users, although responsible for the creation and 
manipulation of imagery, have only vague knowledge of the hardware used to 
display computer generated pictures. A basic understanding of bardward 
design, including translation of digital image information into output on a 
video display monitor will enable computer anists and users to appreciate 
perceptual discrepancies in tbe representation of a single picture on any 
number of different display devices. The unique behavior of colors in tbe 
spectrum, also determined or affected by the display technology and media 
format, may be bener manipulated, given a clearer understanding of the way 
in which color information is bandied differently in each. Computer Output 
Technology anempts to outline, in terms comprehensible to non-technicians, 
such information as may affect the use of color in various hardward, video and 
film systems. 

Finally, while it is often desirable to obtain printed output of computer 
graphics, computer generated color is increasingly used as an intermediate 
stage in tbe traditional production of print images. This necessitates an 
understanding of color output technology on tbe pan of graphic designers 
and others who might not be interested in the computer as a self-contained 
picture-making environment. Discrepancies wbicb arise in the translation 
from subtractive color (conventional comps prepared in paint, magic marker 
or other reflective media), to additive color (in tbe computer), and back to 
print again (for the final output), may be decreased through the use of 
perceptually ordered color sets, such as tbe Pantone system and other 
"designer" sets. Reliance on human perception of color accuracy and other 
issues in tbe output of computer generated imagery to print are discussed in 
Managing Color Discrepancies Bt:twt:t:n Computer Graphics and Print In 
Microcomputers. 

It is our sincere wish that those anending tbe course, or acquiring the notes, 
will find here the information wbicb will enable them to have more control 
over tbe use of computer generated color, regardless of tbe application. 

Sonya Haferlr.orn 
Chair 
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