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Cornsiderin: the time domain we see that the
durstio» of a line 1s about 63.5 usec ( micro-seconds)
walle tne duration of a field is about 16,67 milli-
seconds, Not 2ll of the scanning time is used for
produc’ng 2 visual portion of the picture. Synchro-
nizing 2nd retrace reduce the actual times used
in producing an image to 52 usec for a line and
15.5 msec for a field,

Finally, a conversion from the time domain
to the sratial domain occurs at tiae CRT. An
aspect ra2tio of 4:3 sets the width of the plcture
at a value 4/3 the height of the picture. In the
CiT used in my experiments the width of the screen
15 20" and the height is 15", Thus, in the horizontal
direction 2.6 usec cecrresyonds to 1" of length.
Lixewise, 1 msec cor-csvonds to 1" of length in

he vertical direction.

The portions of the television receiver

requlred for the display zre indicated in fizure 1.

Pigure 1., Block Piarram of Display

CONTROL YOLTAGE S
e CHRowvs  IE 'wuuem.axce.
(47 ¥
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Powen TRIOWR
SuppPLY CRT

HiGH
OLTACE

Produecinz ratterns,

The kev tc urnderstanding production of patternn
restz in ‘mowing bothr %1e amplitude an- time-n=ture
of tie modulating signal and now these parameters
Interaet wita the scanned raster, Let us consider
the problem of analyzing these inter=ctions.

In an dptical system interference patterns
rezult walch contsin nodes zné antinodes in the
okservation plane &t oints whicn are related e
integral multinles of the wsvelength of light involvea.



°1m¢1arl sta+1on°ry patterns result on the screen
of the CX f when the modulating signal frequency is

an Iintegral multiple of the scanning frequency.

Conslder a 180 Hz square wave modulzting the red
caroma-channel, During each t'leld the modulating
signal goes through three cycles., Tefer to
figure 2, Since nositive excursions of the
square wave turn the chroma on and negative
excursions turn the chroma off the resuitant
vattern consists of three red horizontal bars
equal in dimensions and equally spaced on the
screen of the CRT, as seen by an observer, If the
frequency of the square wave is exactly 179.82 Hz
three tinzes the vertical scanning freouencv ) th
rattern will remain stationary., If the equer“"
is slichtly higher than 180 Hz the attern will move
upward orn the screen while if the frequency is
slightly lower than 180 Hz the pattern will nove
downward on the screen,

It 1s possible to accurately =redict the
dimensions of the pattern on the screen. For the
180 49z sguare wave tae period is abrut 5.6 msec.
The croma channel 1s on for 2.3 msec assuming a
symmetric wave. 3ince 1 msec corresponds to 1"
in the vertical directicn the pattern should cconsicst
of red dars 2.,3" wide 2nd extending =zcross the
screen, Between ecch color bar wil! be 2 bleck
bar of width 2.3". Alternatively, it is pos-
sible to conslder the number of lines whic- are
produced, A 2,3 msec on time of the chroma cor-
resnronds to (2.3 msec)/( 63.5 usec per line) or
about 36 lines., Dbue to 1nterlacing these 36 iines
are soread OVelr 2 ALSORLCE UL (e adll€o o 10
find the width of 7? lines zulti~ly the froctilcon
( numde Tones ),/ ( %otal lirnes ) b thne b
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cuazunel variss as bue zujuitude of the coairel voleo_e
o lleuw to tuat chunnel, Tinme intervol: need 5o
e cousligered o Ttetn large and spall mééni:uue,
from 1C7% gecouds te 107 socondis or mor :
Aature of tic 3 aansd raster is such tlon
creuted and sustalnced in time. 't any one
tiiere 1z Tut a portion of a waole imauge -
Jowever, intesrotion ol tae scanned Dattern
Leural ssycuoroglzal proceszes Involved
muman make 1v uscible for o viewer
cereceln cocutizuum of lnagez. Cne nsed B¢ 2on-
cerns 1t tise invervals relave 50 2leleno
In tuae 1@, thal 1s lutervils with orders of zaznisude
ci 1 u "hea ldeall: wdlo signels L osudl-
Tices wu secily tle I Sand durntlion o7 Ll
nuiuieting sisnulz.

The Lldeci graociale -cors could pbe rzalizel
i thres dlmemnmsions wivs color as 2 naranedcr.
Srecliyine aw lilotde and  frecueney 23 Junctioas
of tlae 17 sufficlenc so define a cattern,  Ionover
1t 15 coavenient to scors time ané FLeLuUSHCY Lo
cepalate Junctions 0 tloe, With 22lcr 2u o a eI meter.

A2 o excupgle of notution and computer
recilzati-an of tue aundioc gsorticn of 2 zastern
cCacldey the folluwlilin A SCLI¢ 1z Lo conoise
of = secuence oI tone Tliese tezes zuclil Lz
tiae frequeuncy S52.94 d 1tz Sirst S aarnocnico.
meClr tone Shwlil o anvs Zurzticn of %ew seconds it
Tarec secones of slignce between each Lhae. i dehy
Lire zeoads of ewc. Son tuaer? Lilzar
increszse 1o Iregusacy Ly <. Qe
ICilowWecuw owy a llaser dec -
ol the 1alt! 2 ey iiloear

iﬁ""”doe in I« 0 viie initisl ;r;gac T
2 adiltlon, the envelo.e of the tone . .

an 3 liasar oftzek time of 2 zezconds, a Ll,u~r d2c2y7
time of 5 sevonds, and a sustain level of 37 dv.

Bach tone should »roduce a stationary pattern

on the screen for 5 seconds and then the nattern
siould shift uwward, the downward, and fin2lly upe-
ward 2hd back to “est at 1ts initiz2l »osition.

After thesc patterns are recordied they will b2 mon-
taged onto 2 stereo tuipe. The final sequence of
tones wilX not necessarily be the sequence which

was generated. A score for the generating

routine is wmotated in figure 6, The comrputer
program is ittdtCue

Jonclusions.

“hat has been described in the preceding iz
ex LHHLubJ of a system which will enable

act video pattsrns to be »roduced as well
nabi e corncrete, »prercccrded or live video

(&9
1z fros crumeras to Te modifie
edlcys waere tiiis
estations micht srove
1 orecesges s tho
L2 croved to e



