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Remember the pictures-by-the-numbers fad? The computer 
has turned a photo of a young lady into a series of numbers and 

back again. By measuring the levels of dark and light and 
then almost eliminating grays, the lady's face has been turned 

into what looks like a contour map. 



Pictures by the Numbers 
"HELLO, I am ready to be programmed," the com
puter chatters out on a teletypewriter to a Murray 
Hill engineer. He is seated at a small desk contain
ing only a teletypewriter and what looks like a 
large TV set. 

Today, this is the engineer 's laboratory. The tel
etypewriter and electronic screen are linked by 
cable to the big computer in Building 2, nearly 
a half-mile away from his office in Building 1. 
This very scene is being duplicated at a half dozen 
brand new consoles throughout Murray Hill. And 
at the same instant all are using the big capacity 
of the computer. 

As the computer waits, the engineer carefully 
types out "Hello" and then a set of instructions. 
He is attempting to discover a better way of inter
connecting an electronic circuit. In front of him, 
the screen comes to life. A neat integrated circuit 
pattern appears; he nods his head in approval and 
signals the computer to have a copy made. Within 
a few seconds, he has a copy print of the diagram 
in his hands. 

This is fast becoming a familiar scene at Murray 
Hill and other Bell Labs locations. Scientists and 
engineers are using computer-generated graphics 
as a new research tool while others are busy teach
ing the computer better ways to draw pictures-to 
show in graphic form information they tradition
ally have presented as a series of numbers. 

Not only do they draw their own pictures, but 
computers have been taught how to "see" other 
pictures, translating the contrasts of black and 
white into numbers that represent various shades 
of gray. When in number form this information 
about the picture can be stored, transmitted over 
long distances, or, upon recall, reprinted. 

More important to Bell Labs people, computer 
graphics, whether in prints or motion pictures, also 
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Above, a photo of Carl Christensen sitting at the 
Graphic II console has been fed into the computer and 
translated into symbols representing the light and 
dark areas in the photo. Symbols that comprise part 
of his hand and light pen are shown below. 

by D. L. Raymond 
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Pictures by the Numbers 

offer a fast way of simulating and interpreting 
tedious step-by-step laboratory experiments. As 
Carl Christensen and Elliot Pinson of the Informa
tion Processing Research Department point out, 
"graphs and drawings convey meaning to a human 
viewer much faster than large tables of numbers." 

The big Murray Hill computer turns out these 
tables at the rate of 18 feet of paper a minute. It 
can do 100,000 additions or 10,000 multiplications 
in a second and can remember billions of bits of 
information. 

Imagine trying to interpret all these numbers. 
But put some of these numbers together to produce 
a computer-generated 3-D motion picture, for ex
ample, and one can immediately see what is taking 
place in situations that might otherwise be impos
sible to see. Thus, it would be easier to visualize 
the tumbling motion of a satellite in space rather 
than piecing the movement together with a series 
of numbers. 

Last year, Bell Labs computers produced 
graphic output on a far-ranging variety of sub
jects at an astonishing rate-over two million 
pictures. There were graphs and curves to check 
the performance of communications equipment 
and designs for new integrated and thin film cir
cuits. Computers charted the strength and locale of 
radiation in outer space, and on earth traced the 
intensity of rainfall in central New Jersey. Com
puters even served as electronic draftsmen and 
typesetters. 

The computer's facility for helping technical 
people study how we see and hear, how we take 
pictures and sounds apart and put them back to
gether again is of vital interest to the Bell System. 
The reason is that numbers, in the form of coded 
pulses, may be used one day to transmit television 
and PICTUREPHONE' signals, as well as facsimile, 
over long distances. 

Much of the output of Bell Labs' computers has 
proven to be esthetically pleasing as well as useful. 
And so unusual have some designs been that critics 
have gone so far as to call it art. Others have asked 
Bell Labs men such as Leon Harmon, Ken Knowl
ton, Mike Noll and Bela Julesz that it be exhibited 
in galleries. Meanwhile, artists have warmed to 
the computer's potential as an electronic "paint 
brush." !ll 

16 

Yes, there is an eye looking back 
at you. Gradations of dark and 

light have been assigned number 
values that can be assimilated 

by the computer. The computer 
version uses dark and light 

letters spelling out "one picture 
is worth a thousand words" 

to recreate the image. 



Patchwork quilt, left, gener
ated by computer corresponds 
to geographic position of 
rainfall near Holmdel. Each 
patch represents rain rate
dark for no rain, gradually 
brightening for increasing 
rainfall. 

Psychedelic? No. Computer 
graphic? Yes. This moire 

pattern, right, results from 
an experiment to find the 

interaction of certain curved 
lines with the grid pattern of 

the computer's microfilm 
plotter. 

Below, what appears to be 
lightning bolts are lines 

randomly drawn by a com
puter that has been given 

a minimum amount of 
instructions. 

Above, a computer drawing of an 
integrated circuit saves steps in 
the drawing of designs. This thin 
film circuit was designed with the 
aid of a computer and then 
transferred directly to film-a step 
that permits it to leapfrog into 
manufacture. 


