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A COmMpUter viSion herapy program
was deveioped as a convenient, and
simple way to treat patients with
suppression or binocular vision
problems. This program was designed
for the Appie ll 65 personal computer,
with the intention that it be graphicalily

reproduced on videotape for home use.



pany peopie Suffer from vision abnormalities, which can be corrected by
simple vision therapy sexercises. This computer program is designed to treat
patients with suppression and/or binocular vision anomalies. & was created
with the ntention that & wouild be used for it office treatment of these
conditions, and in conjunction with other therapy regimens. Thesse computer
programs will eventually be fransfered o broadcast guality videolape for the
purpose of home therapy. By usSing innovative new computer therapy
regimens o eliminate suppression, strabismus, and poor visual skills, the

therapist may incraase his effectivensss in treating these disorders.

The use of color fillers is guite freguently empioyad by vision therapisis. By
pilacing red and green targets on a3 white background, and wearing red/grean
spectacie filters, ndividual targets may be viewsd monocularly under
pinocular conditions. On 3 while background, a color target is invisibie to an
eye wearing a filler of the same color, bul visible [o an eye wearing 3 filter
of its compliimentary color { e, red fargels are sSseen by the eye behind the
green filter, but invisible (o the eye behind the red filter | On the other
nand, F the background is biack, the reverse is true { Le, the aye behind the

red filter Sees the red target, but the green target is invisible to i€ 1. This
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technigue can be wilized o oreate 5 disparity between 'wo objects in order
o produce a sterseoscopic effect. Devices which aemploy this tschnigus are

called anagivghs.

Certain computer programs ry [o use color fillers for visual training
excercises, but have problems fillering out the corresponding colors on
vigdeo., pOStE employ redsblue Ffilters for video. The result is adeguate For
many excercises, but not very practical FOr StersosScopic vViewing., This is
bpecause the colors are not completely filtered by the red sblue spectacies.
This probiem can be sliminated by proper color mixing of the video targets
and background., The video color agquamaringe corrssponds well with the
spectacie filter green, whereas the video color orange corresponds well with
ne spectacie filter red. When these colors are placed upon a video
packground shade of light yellow, the anaglyphic process works optimally.
This ~video-anagiyph™ technigue may be used (o develop SISrs2oScopic Scenes
on a video monitor Simply by oreating 2 disparily between two identical, but

complimentary colored targseis.

rdany echniques have been used [o sliminate Ssuppression. These methods
¥ary according o the depth OfF the suppression. O iffin recommends that
fwelve factors always be considered when treating a patient with
suppression. They are as rollows. oociusion, naturainess, attention,
prightness, target size, intermittent stimuli, target movement, contrast, color,
tactilesxkinesthetic senses, auditory senses, and combinations of these

factors.
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The Size of the farget is very imporiant, because it relates o the Size Of the
suppression Zone, Targets larger than the Suppression Zonse Should always
e semploved first.,. Ac the anli-Suppression raining progresses,
conseculively Ssrmaller targels should be ulilized 35S the Suppression Zone

decreases.

Target movement is 3iS0 very valuabls in anti-Suppression raming. ons
reason iS the Fact that noncorresponding retinal poinis are stimulated by
target cscillation. AlsSo, the possibility of retinal recepior fatigue is
decreased DY he varied stimuiation of different corresponding retins! points.
Furthermore, target molion sServes o increase the patient’'s attentiveness,

therseby reducing the likelinood OF Suppression.

The more natural the sSetting, the easier i€ i for the patient (o Suppress. AsS
the naturainess of the traming conditions S reduced, patients with desper

suppression will be jescs likely o "turn offT the nondomiinant eye.

One frequently empioyed training technique is the placing of red and green
anaglyphic filter sheets on bolth halves of a television screen [ or window J,
and viewing targets through spectacle fiters. Another method utilizing the
filers is the bar reader, which alternately filters out columns Of letters and
words on a page of reading material. Root rings, and the Box-X-0 add yet
another dimension to the arsenal oOf vision therapy devices currently used

today.
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By utilizing the nigh resolution graphics, and Multi-colored display afforded =
computer monitor, the same type of therapy regimines can be produced and
ennanced foOr ¥iSion raining. This is extramely practical for both in office,
and home therapies, because exercises can be deveioped that mest most of
the twelve aforementioned criteria. By transferring computer exsrcises [o
videotape, the patient may bs able to perform them st home. Yerbal
NStructions could reduce the chance for mistakes made by the unsupervised
trainee, and sound effects would help incraase patient atterntiveness.

Ancther benefit of the home therapy tape is that specified intervals of time
may comprise each daily session, therefore insuring that the patient spends
a3 certain number of hours training per week, The therapy prograrms can be
varied in order to heighten patient intersst and enthusiasm. Obviously, this
concept is extremely practical due to the raiative inexpense of spectacie

Filters, and prevalence Of home yideoscasselie recorders.

RAETHO

This computer video anaglyph program was designed for the apple | GS
personal computer. The therapy series was created uililizing activision's
Paintworks Plus software. The colors, aguamaringe and orange, were used [o
create on-screen video anaglyphs in place Of faping redsgreen filters on the
computer monitor. By designing 3 oop Of conseculive mages, assigning
them a value, and having the computer flash them on the monitor for a

specified interval, a ster20scopic aniMmation was created.
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in order to create the sterscscopic effect, thers must be 3 disparity between
two identical images oOf the Colors aguamarine and orange. Whnen viewing
e monitor at a distance of 40 centimelers, 2ach [wo pixel disparity is
sguivaient [0 SLerecsScopic value of S84 seconds Of arc.  This value is
calculated for a person with an interpupiliary distance of S50 millimeters.

The following chart indicates the approXimate angies of Stersopsis for pixeld
gisparities { 1 to 10 1. and the sguation used for dgelermining those values:

number of pixeis angie of Stersopsis
{ 4 pixel = OS5 sTwnil { in seconds |}

=63
524
FOo
1.066
13494
1.630
1,916
=209
=51
.82

(1 I (W O T

-
@

Eta = PO { X} { 206000 ]
=

ad

Eta = sterecacuity
XA = iateral dispiacement
d = testing distance

By merely swilching the zoom feature of the program on, all the various

stereoscopic targets may be guantified. Because the video anagivph

program contains numerous [argels of varying disparities in 2ach frame, it
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is nof feasibie o liSt each sierscacuily. By Enowing the himit of Stersopsis
sttainabie at the est distance, and/sor the sSspecific object perceived in the

third dimension, you can readily guantify Stereocacuity with the magnification
feature. To NCrease he sensilivily of the [est, merely increase the viewing

distance and calcuilate using the previous formuia { 1 1L

The program Series contains the following video anaglyphic sXercises

{11 8Box-20 {2 liracings. { 3 I mazes, [ 4 §| word searches, | S ] posms,

{ & 1 anti-suppression scenes, and { 7 1 stereoscopic ¥isual tracking
exXercises. For the mazges, iracings, and word searches, i is recommended
that ciear plastic wrap [ ie, Saran Wrap ] be placed over the monitor, and

e exercises be compieted using a Fei-tip pen.

The Box-X-O in Figure 1 may be used to decrease the patient's suppression
zone, and thereby decrease the angle of strabismus. The Bone Show tracing
in Figure 2 provides tactilesKinestnetic support for an anti-suppression
exercise. I also Serves o improve sye-hand coordination. Figures 3 and 4
illustrate the alternating colors of the word searches, as in Color Word
Search, and the poems, as in Poemn 1. Figures S and & demonstrate both the
stationary and moving stereoscopic targets of the animations, as in Beach
Show. Figure 7, Maze 4, combines both anti-suppression, and eye-hand

coorgdination activities.

The foliowing table lisis one possibie sequencing of exercises:
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Session #41
Box-X-0
Wword Search
Poerm.i
Bes
dMarze
Sammy Seal

Session #8
Box-X-0
Coilor Word Search
rouUNtain
dAaza s
Bike Show

Session #3
Box-xX-0O
=00 Word Search
Bons Show
Poem.s
rAaze 3
5 snow [ Space ]

Session B3

Box-X-0O

Anatomy Word Search

raze da

Archery Show
Session #5

Box-X-03

Poam.3

baze S
Beach Show

The in Office procedure may be varied according to patient progress. For
the home therapy tape, howaver, a Specific Seguence must be chosen. This
does not present a problemn regarding patient proficiency, Decausse eXercises
may be completed asccording o ability, and repeated when the appropriate
ievei of competency is attained. For example, if the word searches were

not compieted nitially, the patient can mearsly rawind the ape o Color wWord
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Search, even though he is on Session #5.

COMNCL IISH0MN

The use of a compulsr monitor or television Scoreen in vision therapy is guite
significant, because it provides patients with a simple vision therapy
rechnigue using something with which they are guite familiar. Computers
are readily becoming ne ruls, not the exception, n private practice today.
Because of the Simplicity OF the procedures, more time can be spent on
patient egucation and Drogress evauation, nstesd of nstruction.  The bhelisef
that it i Detter [o have them d0 & few sSXcercises well, than many
incorrectly, is a wise one. These computer programs include a wide variety
of uncomplicated exercises, therefore allowing the clinician (o add other
nome therapy procedures without making the raning regimen oo
complicated or burdensome. Another benefit of this (echnigue is that i@
reguires less clinical, or parenital Supervision. Pernaps, a series of

computer anaglyph programs lies ahead in vision therapy's near future.
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Fig.3

THERE ARE SEVEHW CCGLORS
HIDDEN IH THIS WORD SEARCH

CHHN YOU FIND THEM?




ALWAHYS FINISH

IF A TASK I5 OHCE BEGUH

HEVER LEAVE IT TILL IT'S DOKE.
BE THE LABOKR GHEHT OR HMHELL,
D0 ITWELL OR HOT AT ALL.

UNHKHOWHN

Fig.4
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