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COMPUTER-ASSISTED INFORMATION GRAPHI 
FROM THE GRAPHIC IGN PERSPECTIVE! 

ABSTRACT. Computer-assis information 
graphics can benefit by adopting some of the working 
processes, inciples, and areas concern typical 
information-oriented graphic designers. A review of 
some basic design considerations is followed by a dis­
cussion of the creation and design of a prototype non­
verbal narrative which combines symbols, rts, maps, 
and diagrams. 

I. INTRODUCTION TO AND 

Technology now permits voluminous information to flow 
between and among groups. Both rs and receivers 
face the problem determining which messages are 
valid, which are useful, which are Infor-
mation is not necessarily valid, u or signifi-
cant. Of special importance are di rams, charts, 
maps, and tables that can qui ly and effectively 
tray essenti significant information in place 
lengthy texts. The means portrayi facts and con­
cepts in the research, marketing, and management sec~ 
tors of business and governmental institutions are 
within reach from even the simplest al ter-
minals. The last two decades have the 
"Information ." The si of a new 
of Information ," are clearly 
page of graphics produced even th 
means can r a 150-page executive 

sheet of 20 charts, 2 which can 
reproduced, distributed, ehe 

a 
easily 

and 

1This 'Vlork was supported by the Appli Mathematical 
iences Research am of the Office of Energy 

Research, Department. of Energy Under Contract W-7405-
ENG-48. 

2 Blake, B., "Ideas 
Business Review, March-April 1978, 
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audiences. What format should one use? How should 
typography and or employed? In many the 
informational graphics that we presently see created 
through advanced computer raphics systems, the use of 
typography is often at a very primitive and ineffective 
level; color is ten over~used and out control. 
There are ten unre errors vis i xing, 

cross-re rencing, of compari one kind of informa­
tion with another, showing the reli ility, eci-
sion and of information. s must also convey 
concepts as well as facts. How we get across con-
cepts? 

THE DESIGNER INFORMATION GRAPHICS 

As we attempt to make our way through an increasingly 
complex information environment, we shall need a new 
kind of person to help make more fective images of 
information. One term for such a professional is a 
graphic designer of information. Within the computer 
graphics world this expertise can be incorporated into 
emergi information display systems either by adding 
professional graphic s rs (who may have limi 
computer graphics e rience) to the sta or by 
developing the graphic design expertise of the current 
computer-oriented staff. 

In order to understand how the informational graphic 
signer would work, I describe a prototypi project 

of informational graphics in which I rticipated. 
Although project was not crea through computer 
graphics, the quali es of the images can be achieved 
by current equipment, and the conceptual tasks are typ­
ical of those encountered in creating computer-assis 
information di ay. This particular project concerned 
visually communicati i ormation about global inter­
dependencies to international policy rna s. 

How would you explain gl 1 interde to some-
one? Policy makers spend consider examining 
tables of numbers, dense texts, complica rts 
tryi to understand this subject. The East-West 
Center, a federally funded research center in Honolulu 
set up by Congress, explores the themes of globaJ 
interdependence in its institutes of population, com­
munication, natural resources, culture rning and 
environmental planning. 

The East-West Center ided to explore the possi-
bility of new visual means to discuss global inter­
dependence. It invited five visual communicators from 
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around the world to become Resear 
study the problem of visualizing global 
cies. Their backgrounds were Japanese, 
sian, Chinese and American. The actual gr 
synthesis of the project resulted from 
information-oriented graphic signers.3 

STAGES RESEARCH 

to 
en­

Per­
sign 

efforts 

Our group had a five month period of t consider 
and devise a means of visualizing gl nden-
cies. In the first s e our resear we studied 
the general c of global interd ence. In the 
second stage we consi ed ener ific area 
for further study. The material we confus-
ing because similar data sometimes were treated 
sometimes in the same way. Data were ese with 
varying and unclear degrees of uncertainty. Crucial 
data sometimes were missing. Conflicting ications 
sometimes were drawn from the same data with re t to 
the shift from non-renewable forms of ener to renew-
able forms such as solar and nuclear. We and 
clarified what information we could ga r in time 
available to us. 

Finally, we arrived at the third s our 
researchu studying the means of visualizing facts and 
concepts. Our group studied diagrams, maps, rts, 
tables, photographs, and models. We exami books, 
films, slide shows, and computer graphics. 

3 
Mr. Yukio Ota, Research Fellow 

designer, currently at the Advanced Soci 
stitute, Tokyo. 

graphic 
anning In-

Mr. Aaron Marcus, Research low (plus ect Co-
ordinator) and graph signer, former Assistant 
Pro sor at Princeton University current Staff 
Scientist at the Lawrence Berkeley Laboratory, Univer­
sity of Cali nia, Berkeley. 

Ms. Susan Marcus, Graphic Designer, rly free-
lance designer for the Publications Office, Princeton 
University and currently principle gr ic signer of 
Meta-Graphics, Berkeley. 

Mr. Jerry Kuyper, Graphic Designeru formerly Assis 
tant Professor, University of Hawaii, currently 
Fulbright grantee at the National Institute of Design, 
Ahmedebad, India. 

The other Research Fellows 
Agrawal, CEERI, Pilani, India; 
University of Minnesota: and Dr. 
University of Tehran, Iran. 
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OBJECTIVES AND PROCEDURES 

We sought to make the images primarily r 
conveying clearly determined concepts. to 
create a signage system for the mind a 
viewer through ~ conceptual landsca 
mately achieved was an e iment 1n sualization, 
a new theory of global interdependence. The main goal 
was to achieve exemplary rency, clarity, and visual 
impact. The guiding lights for our project included a 
book and a film that have achi much erved 
in the informational graphics community. The book is 
called Cosmic Views by Kees Boeke, and the film from 
the Eames studio based on the book is entitled 
of Magnitude,! Both illustrate what it means to jump 
orders of magnitude from the size of the tron to 
the size of the entire universe in approximately 40 
steps of a "conceptual zoom." Our objective was to 
achieve the same clarity and impact as the book/film. 

Because of facilities and time constraints, we 
considered several conventional graphic media for the 
project, such as a brochure, film, video program, and 
poster series. We eventually decided to create a slide 
show, because slide projection ilities are 
widespread and relatively simpler in comparison to film 
and video. Through this medium we intended the presen­
tation to be available in developing countries as we 
as in developed countries. With a slide-show we could 
achieve large images with strong visual impact that 
could be changed relatively easily, updated, and dupli­
cated. One final advantage of a slide show in compari­
son to books and posters would be the t that viewing 
a slide show is a soci tal experience7 that is, the 
medium naturally encourages people to gather together 

further discussion about the contents and form of 
the show. 

From our earlier research, we developed a 
list of about 200 entries. We r r and reduced 
this list to about 100 entries, a workable sum for a 
single screen 15-minute slide show. Then came the 
verbal/visual leap: How could we move from this list of 
verbal items to images? What charts, maps, diagrams, 
and symbols could we use? 

4 Boeke, 
York 1957. 
by Pyramid 

Kees, Cosmic Views The John Day Company, Ne\-J 
The film Orders of Magnitude is distribu 

Films, Inc., Santa Monica, California 
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SOME EXEMPLARY ISSUES 

It is appropriate to review some of the graph design 
issues that we examined. A crucial question for us was 
not simply how good or any image was by itself but 
how continuity and clarity could arise in a sequence of 
many images. For any kind of ta, thousands of forms 
are possible. Pie charts, for example, are ten used 
to examine gross differences, but it is sometimes di 
ficult to make cross comparisons from pie chart to pie 
chart. 

In any list, bar chart, or other diagram form, 
there is a general limit to giving more than five major 
things to cons r at any one time. Many numbers 
presented at once can not be easily remember , and in 
an audio-visual presentation, there is very little time 
to understand a frame of information. Many diagrams 
that we examined had too many data or re renee points 
for our use. They were better suited for use in publi­
cations rather than audio-visual presentation. The 
typography and a charting grid can disturb viewer 1 s 
ability to read the significant information. It is 
much more sirable to invite examination, to pose 
fewer distractions. The reliability of the is 
another matter to consider; charts often give the 
impression that the data are much more certain than is 
the case. 

Flow charts and diagrammatic process charts are 
another typical means of showing information. Computer 
programs have been written to display this kind of 
chart but these computer-assisted di rams are often 
hard to read because of typesize, color area patterns, 
and line weights. Complex images such as these are not 
easy to display ef tively for a professional audi­
ence. They are certainly difficult to create a 
mass audience, yet the educational or consciousness­
raising potential of diagram might be considerable if 
it were well designed, and clear. One typical charting 
and diagramming oversight is that in many images, 
everything is rather interesting and exotic in terms of 
color and pattern; The fundamental problem is the lack 
of a clear hierarchy of information. 

Maps are yet another important means of showing 
data, facts, and concepts. Computer-assisted carte­
grams, example, have helped to create new images of 
the world, just as the first photographs the earth 
from space changed our global perspective. The carte­
gram is a ializ , distinctive image. In a narra­
tive sequence of information it presents a typical dif­
ficulty: how to combine this kind of image with other 
kinds of images in a sequence. In attempting to 
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construct speci purpose maps, the graphic desi 
perspective is somewhat dif rent from that 
cartographies. S t-time r i r ires 
dif ent visual hierarchy, a different sense of 
ing, namely, readi over time (mul ple s) 
than space (dense si le image). 

r 1 s 
many 

a very 
read­

rather 

One general comment on computer gr ics displays 
is in order. Such displays are extremely valuable for 
the analysis very complex and e ate systems, but 
it takes time to rn how to re this kind of 
imagery. In fact, at last one spokesman for a computer 
graphics group has commented that he not be cer-
tain how succes ul such images are even techn 1 
audiences looking at them. The form of these diagrams 
must be considered carefully to communicate signifi­
cance to techn 1 iences, but they must also be 
planned and designed care lly pr ssionals from 
another discipline or the general public. Un 
tunately, typography, , and ition are 
not as e ective as they shou be in these di rams. 
One other factor to note is that it takes considerably 
more time than usual to program these displays rly 
if one is demandi about the of visual images. 

THE FINAL RESULTS 

For the final form of our project, we decided to exper­
iment with an approach radically different from most of 
the material we examined. We created a non-verbal 
symbol/chart/di ram/map system. We loped a new 
pictographic/ideographic ~lang ~ to simpli and to 

arify reality. Our was not new; it was ed 
on emer ing systems of nternational signage and propo­
sals universal visual languages. In the latter 
group are Isotype symbols, Bliss symbols, and LaCosS 
Universal visual language may have no s spoken 
form, but it is sible to write and read them easily 
and to communicate anything that might otherwise be 
spoken. 

We studied thousands 
and books on the subject. 
about 500 pictograms or 

symbols from ossaries 
Eventually, we sketched 

rams and crea 

5
Edwards, J.A. and Twyman, Michael, ~Graphic Commun­

ication through Isotype,~ exhibition catalogue pub­
lished by Dept. of Typography and Graphic Communica­
tion, Univ. of Reading, Englandu 1975. 

Bliss C.K., Semantography (Blissymbolics), Semantog­
raphy Publications, Sydney, Australia, 1965. 

Ota, Yukio, "LoCoS: An Experimental Pictorial 
Language,~ 1 , No 6, 1973, 15-19. 
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approximately 200 composite es. We r is 
collection by careful selection and testing among our 
own group to about 70 signs and combi e into 
approximately 80 images. 

Because we were developing the presentation for a 
multi-cultural audience, we were hesitant concerni 
the use color. If we wished to say that somethi 
is holy or sacred, what color should we use? Should it 
be white, black, saffron ye ow, r or green? 
Specific color connotations are a very complex matter. 
Designers of informational signage systems for interna-
tional airports know this quite well. We ided to 
create our show in black and white, and we lt that 
black itself was a color. In addition, a white on black 
show would stand out in a milieu of io-visual 
presentations that is ten characteri by an over-
abundance of ill-designed or. 

We wanted to restr t the use of any verbal 
material because we did not want to stress left-to­
right English language-oriented images. For the same 
reason we tried to compose centered figure-field rela­
tionships wherever possi se would not emphasize 
a particular left/right reading direction. We also 
studied symbol size varia ons. We determined t we 
needed symbols with three imary sizes, in effect 
title, text, and sizes because we were fin­
ing a "typography" of pic raphic/ideographic symbols. 

We revised our symbols and compositions continu­
ally, always seeking an ideal resolution to the needs 
of form and content. Graph sign considerations 
included a clear, consistent approach to line we 
angles, shapes, simplicity outline, visual 
(size and amount of ink or light), and location. 

At the very last moment we a track. 
We added a musi score that seeks to create a 
between East and West. As a failsafe feature we 
a brief verbal (English) narration. This devel 
sequence reverses the tr itional flow in 
verbal narrative comes first. What we final 
is a visual symbol/chart/map narrative similar 
itive symbol stories or the pictographic/i 
writing of some civilizations. 

The presentation has been shown approximate two 
dozen times to audiences in the United States, India, 
and Japan. Written evaluations and informal comments 
have been u as a basis for adjustments in its final 
form before t slide show was prepared limited 
distribution for educational use. Even in its 
type form, it provides a useful exercise in visual com­
munication. Besides policy makers, a potential 
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audience in secondary and coll level students 
exists. The sli show can be used with or without 
narration as a stimulus to discussions both of its 

as well as its 

SUMMARY 

"Visualizing Global Interdependencies" is an attempt to 
communicate both ts and concepts, to go beyond 
numbers to link i , to create a balance between 
specific data and abstract information. The sequencing 
of symbols must int the symbol language and at 
the same time, assist the viewer in learning to think 
with that system. These white symbols against a deep, 
black field show the stark r ity of global inter­
dependence without distracting decoration. In a dark 
room, facts, concepts, and the significance global 
interdependencies leap forward to confront a viewer 1 s 
conciousness and conscience. 

The discussion of this pr ect and the accompany~ 
ing exemplary images attempt to arify and make con~ 
crete the working process and some of the issues which 
the information-oriented graphic designer confronts in 
achieving a coherent, valid, attractive, and useful 
image of information. In this context questions about 
color, typography, composition, symbols, and over-all 
visual hierarchies are relevant. While the discussion 
has not been housed in a computer graphics display 
environment, some the critical problems facing 
information display currently are not essentially 

ical but rather human-oriented ones. Because of 
this situation there is a new value to JOlnlng the 

rience the graphic design world with the com~ 
puter graphics world in exploring the Image of Informa­
tion Age. 

This text is apteG from first ture the 
Des Lecture Series sponsorec by the National Endm·:­

the Arts• Design Arts Program given at the 
National Gal y of Art, Wa~hington, D.C., 20 November 
1979. Exemplary images from "Visualizing Global Inter­
dependencies" appear courtesy of· the .East-West Center, 
Honolulu. · 

9 



XBL 8312-4687 

10 




