
Stereo-Television in Remote Control 

Ry H. R. Johnston, C. A. Hermanson, and 11. L. TIull 

HE WUDY o f  the possi1)ilities of T using three-dimensional television 
in conjunction with remotely controlled 
electric manipulators is part of a long- 
range development program being 
undertaken by the Remote Control 
Engineering Division of the Argonne 
National Laboratory. 

Manipulation of objects in three tli- 
mensional space requires that depth 
perception be incorporated into any 
scheme used to view and control tlie 
means of manipulation. It is not suffi- 
cient to use ordinary two-dimensional 
television for this purpose since the 
ability to judgc dcpth is almost entirely 
Ittcking. 

A standard Du Mont television pick- 
up chain was employed in the develop- 
ment of stereo-television. The stereo- 
scopic pair of images are placed side by 
side by a twin lens wysteiii onto the 
photocathode of the television raniera 
tube. The images occupy the sitnie 
space on the photocttthode 11s R single 
iniagc in standard two-diniensionitl tele- 
vision ttnd they arc trnnsmittcd sinid’ 
taneously. At  the receiving end of the 
stereo-television systcin. tjhc two iniuKes 
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appear side by sicle on tlic f:tcc ot n 
standard kiiicscopc o r  television picture 
tube. 

Two poltirising filters whosc axes of 
polarization are a t  right tingles to each 
other are plaoetl ininiediately in front 
of the irnttges on the catliode-rtty tube. 
An observer wears a pair of polarizing 
spec-tctclas so orianttrtl tlist the right eye 
is I;ertnitt,ed to see only the right-eye 
image ant1 the left cyc sccs only the Icft- 
cye image. 

A sec:oricI t n th i t l  wetl to view the 
three-ditiierisioiiiil t,clevision pic-turcs 
nittkes use o f  t,wo television pirture 
tuhcs. Thcsc tuhcs arc arranged a t  
right rtngles to ertc*h other tirid it senii- 
tiwisparent mirror is plit(:ed so that it is 
a t  4.5” with both tuhcs. Crossed polariz- 
ing filters tire plttred i n  front o f  ettch pir- 
turc tube and the observer wears c~ossed 
polarizing spectndes. The observer is 
enablctl to scc the tl~ree-clitiiensionul 
image hy oliserving ~ I I A  ini:tge tiy trans- 
mission tlirougli the seiiiitlaiisrit~reiit 
mirror i i r i t l  the secwritl imagc by rcflec- 
tion. 

To test ttdequntcly the possibilities of 
the stereo-television synteni 11s :i mcnns 
o f  seeing objects in three-cliiiietisiorial 
spare, two tnechniiicrril Xlttstcr-Slave 
manipnltitors \vcrc arranKec1 so tlitit, the 
operator slit with tiis Iittrk to :L wall, 
lwhind wIiic4i the slave htttitls t m l  the 
st,~reo-tel(!vision wct’c loctitetl. The 
oI)cr:ttor fac:rtl the stereo rweiver and 
w w  a tlirett-tliriieusioiial image of the 
mttnipulator “slave” liaiitls ttnd objects 
in the work tircti, while with his hands in 
the “ni:ister” controls lie manipulated 
objwt,s in tlic field of view. After ti few 
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niiriutes of indoctrination any person 
with normal vision can be taught to see 
and manipulate the objects in view from 
a remote distance. In another setup. 
an elcctrically operated manipulator was 
made to perform miscellaneous feats of 
lifting objects and pouring liquids from 
one beaker to another, while the opera- 
tor controlled its niovenients from ttn- 
other rooni over 50 ft away. 

The present system of stcreo-televi- 
sion using one camera pickup tube, gives 
a stereo picture which has an aspect 
ratio of three high and two wide. This 

may be undesirable for use in any per- 
manent installation. In addition, the 
field of view is restricted, and the resolu- 
tion is adversely affected. 

A more desirable Rysteni would con- 
sist of the use o f  two television camcra 
pickup tubes arranged side by side in 11 

horizontal dirertion. The left pickup 
tube would supply a left-eye view to one 
of the receiving tul)es o f  the dual viewer 
ttrid the right pickup tube would supply 
the video signal for the second receiving 
tube. 

The Orthogam Amplifier 

By C. L. Townsend and E. D. Goodale 

OR SOME TIME it has been known that F iconoscope film pickup tubes’s2 do 
not produce video voltages ideally suited 
for reproduction by a normal kinesrope 
unless gradient correction is applied. 
A re-evaluation of the trttnsfer rharac- 
teristic required in the television trans- 
mission system for optinium picture 
quality was untlertaken, to include 
ronditions actuitlly encountered in nor- 
mal comnierrial hrortd(-ast operation. 

A series of slides \\its produced, each 
having an “average grtty” harkground 
(density about 1.2) and, centered in that 
area, a rectangular “window.” Eadi 
dicle was made with ti different window 
density, to rover the range normltllg 
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enrountrrrcl i n  practicc. The slides 
were projerte(1 in  sucvession, and in 
surh ~t way that the same portion of the 
mosaic was used for each window. Os- 
cilloscope readings of the voltttges so 
Kenerated showed tt rettsonul)ly linettr 
relationship with window density. 

To determine the chtmtrteristi(s whirl) 
is actually o1)taiiied in the existing re- 
c.or[ling-rel)roducing system, the “win- 
dow” test ww ttgitiri used. A video 
voltage, representing the window and an 
appropriate background, was fed to thc 
recording system The amplitude of the 
voltage of the window proper could be 
prerisely rontrolletl to produce any value 
within the normal recaording range, plus 
some excess into overload vitlues, if de- 
sired. A recording was made of this 
signal, and the film processed normally. 
That film was then reproduced on an 
iconoscope system, and the output volt- 
l t ~ e  values noted on tin oscillosrope. 
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