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Binoeular vision hns been defined  os the coordinated nse of two eves 80 0g 1o
produce w gingle mental impression,  Tn its higheat development the hlending of two
fmages into one resnlts in the acquisition of stercopsis i, e. the percaption of deptl

by parallax, Both eyes are lbarnessed together by static anatomical bonds  and by
dynamic anntomical honds,

Static Anatomical Bonds: In the process of avalntion, from lower vertehbrntes
to the primates, the anatomical position of the eves have changed from n some what
laterally pliced dircetion to an almost frontsl one, With the nse of eves changing Iroan
palf preservation 1o ageression. the orbits become less divergent and the visual felds
averlap, Thus resulting in sterecseopice vision.  The anatomieal honds comprise the shape
af the orbits, the lignments and the museles.  This result in the anatomical position of
rest, o position adopted when all other ocular muscles are completely davoid of tone aud
the whola vienal sensori-motor arsa is inactive a2 in deep sleep,

The dynamic physiologieal bonds eonveniently described as the “Binocoular
Poflexes” are of two kinds. {ixation reflexes and refixation reflexes,

Fixation Reflexes

{1} Gravitational or Compensatory Fixation Reflex:
This uniles the labyrinth, orwans of muscle semee and eye muscles in such a
manner that the laticer are able to keep the cyes fixed inspite of considerable head and
hody movements,

'»’{23 Orientational Fixation Reflex: This reflex cnables the eves united by the
firsl reflex, ‘to follow & moving object by & slow movement of continued fixation. These
two refloxes form an allisnce which eventually hecome =u puwerful that even with total
logs of the labyrinth, eyes arc able to maintain the body right side up and properly
urientated.

(%) Vergence Fixation Reflex: This is the physiological reaction which
preservex the relationship between onentationn and compensatory fixation reflexes by
appropriate aijustiment of the peyes 70 az tu  compensate for all distances of the
arientational object or point, from the horizon up to the very snout.

Refixation Reflexes:
Tliege reflexes relate the eves buck 10 the originally orientationnl poiuts, (passive

reflxution) or lo o pew orientational puint (uclive refixation),




ak

These bonds, anntomical and physiological so harniss thi pven togethor Hhab they
Atk ane inorelation to o whole panorama. or to any objoct within the panoraeme,. With
iHereasing  acuity and stewrvopais basod on evolulion of the fovea the bond  Hedsmieg
stromgor until the anstomical and physiologicnl union of the twao eyen bocomies s abrang

that their separation hoeomes impossibl exvept through some mojor furee,

Development of the Binocular Reflexes:

Heflaxes which arc wncomlitionsd or sutomatie wod peauline o the apoeies we
|h--.-r1n|'-r'-ri by mere pussage of time: sueh as Lhoe rrwvitationnl ap PO PeNER LUy [ixidicmn
reflax. It s rudimeoniury ot birth and almos completely developed ot e e ol tees
months,  Conditivned or nequired refloxes wee developed by weage.  The orienlations
and vergence reflexes are ridlimentary at birth, bue of not veed the fwlimenls si lewat,

Their proservation umd fature developmeut ure conditioned by nange,

In the new born, a distinet stimolus guell as the Mushinge of & rorch produccs o
following movement of (he eyves or 4 twrning of them Lowards the stimulos,. Mhia 13 nob o
unicenlsr movement but an adversion or & conjugite movement of hath ever, AL Lwo
manths the infant’s ¢ycs begin to follow the movements of w person, At six months he
beging to fix an objeet for hulf & minute or more,  Ap this e ke ExtEeme g eon ﬁ't‘r-_gunuu

may bemaintained [or several seconds,

Al bwo yvears large nroportion of the chiliis walkine hones are aspenl tuvine with
; 1A | = f A fod

e
and looking st near objects. [t is during this period, that n ehild lears not anly ta

assoviate the position and size of the bi-retinal image with the divection, Jdistance, and size
of increasingly smaller objects, but alse to distingnish by touch between o gingle object
having a eertain position in speece aml two similar objects ench Iyving in a differsnt
direction in space.  The constant handling of his toys furnishes the child with raetile and
proprioceptive evidenee of unity which might have been lefl in doubt by means of

retinal mpressions.

Judgementz of mity. distance, divecltion and size, therefore, depend  for Llleir‘
initistion and development upon the woconditioned basiz of toneh, Without touch.
reality and illnsion are indistinguishable.  The stroctural hasis of these reflexes is completa
at the age of six months,  The reflexes wre purtly developed by the nge of two years and

are fixed at the age of five yenrs,

Requisites for Binocular Vision:
There ure three stages in the process of binsooular vision:
(1) Bimultaneous macular pereaption (8, M. B
(2) Fusion of the bi-retinal images,

(#)  SHereopzz or apprecintion of solidiiy.

Conditions necessary for Binocular Vision:

(1) Proper mopoculer Gixntion with naok e




{2 Overlap of vimand fields

2
() Mhe tmaged fodling oa the rotinae st by .'IE:]IFII15:||-.Ir-|.".' il do b,
szt and eulour 1o avoid antagonism

(4} Thers misl Lo ||I|_~.'-c1rr1-r-:n':|..' eorresponding paints on tha retbinae

‘ () I all movements of the eycs the visunl axis mopse Lo k"iI'I'-"':-l[li':fl-'“]l','l'|
“'J.-I'-J"l"'l'- air Lhint Ghe imioes pemain on corresponcing potnts ul the redini,

I () There must b rood nearo-musenlar eo-ordination ol Lhe eyes ut wll Linmes ancd

. in nll dircetions,

Depth Perception:

Thin iz really two dimensional, bol oo eonespti of  depth 15 posafble by

: | I I :

puychologisal  interpretatinn i conjunetion wity pecumulated  experienee of the
folluiwing elues: —

i1 Apparent sise of the retinn] image of wn ohjeet of kivvwin sizd

(2] Acrial [u‘r'ﬁprn;liu* by which distant oljecls appear Blurred and more hloe in
This ie beenase Lokt rays fiom  distant wbjeets e scattercd. rvs
|

casloar.

feom tha Blue wive band being least affecte

(4) COwetlapping of conlours
. id) Tntersection of objects with the horizontal plane.

-

6y Grenmetricnl perspeotive, parallel linzs gppear o eonverge.

(6] Reflection ol light from Uhe surfaee. Lizhi and shade give the appearance of
solidity. In general if the origin of the souree of licht be known then the
colation of the shadews indicate their arrsngement in space.

{7} Apparent change in shape us the objert moves ¢ g8 circle beeomes mors
elliptizal, if viewed from rhe sxcde,

(8] Thsplocement | motion | parallex. If objects ot differan distances

are viewed with the eye in molion, nearer object appesrs foomove

I OppuEile to the movement of the eyes  wiving rise 1o & sonse of dapth,

(8 Accommenlation. The elfort msed tn focus objects olearly also provides a

gense of deptl.

Tii fying these aids form ihe prineipal vlnes by which a pilot, vitlhier binocular or

monooular, is ahle tu judge height wned distan

Binocular Depth Perception of Stercoscosic Vision:
This = primarily a function of bmn ular vision. Binocular pilote will huve the

follnwing additional nids: —
(1) KEilort of copvergenes 1o fixnle the ahject.  However, convergencs can Le
abelished with prisms and depth pereeption miy still be unnffected.

(2} Physiclogical ciplogma.




all

(1) Binoenlar parallax . whersby the right eve secs o little fortlier around the
nhject ta the right and the loft around to the left.

Faclors influencing Depth Perception:

Visual ncuit}r: O ull ettributes of the visoal appargbus o good sense of o
ancl size influencés moest  the aeeurate eatimation of height abave ground when coming in
1o Ianel, 1t 18 moinly by means of good vision that one eved pilots interpeet oll monoculse
clues available in terms of depth,  Inapite of modern insteumental nids Lo Dighd, pasnd
vignal aenity #till remaing of paramount importance. L0 g by Iue the chiel fuctor
influencing landings  rather than cceular musele balanes.  Thip s the considersd opinion
held by Air Commodora J. O, Neely - 1L A I Consultant in Ophithalmology,  Further,
at the Empire Flying Schonls in Canada doring the last wae o definite co-relation was

eatablished betweesn failure to learn to fly and poor visusl dcuily.

During londing o pilot on completing the virenit, has tp nltimataly rely on his own
visuul judgement te enahble him to executs the final forn into wind at the correct distanoe
from the aerodrome, It s o] vigion eather than ooular musele balanee which forma
the hasiz of this judpement and which 13 the sole factor upon which the one-eyed

piler relies,

Ocular Muscle Balance:

The true conception of orthophorin cmbraces all distances and all diresetions of
goze, as sueh orthophoria does not exist.  Heterophoris g a noemality.  Tha degres of
imbalsnee is rmrely significant, being under 4 prism dioptres in 96 per cent of the population

and over 6§ prism dioptres in 1.6 per cent.

When disstmilar objects are presented to the eves fusion is not possible and the
eves take up their position of rest,  Thiz wrong alignment of the eyes is not a true, buta
latent sguint. When dizssimilar ohjecta are removed  the cyes are correetly aligned on
the object by fusion sense and fixation reflexes.  As such, compensaled Lelerophoris
presents no sympioms and does not affeet pereeption of depth. Studenl pilots with
heterophoria have na diffienlty in learning to Hy and the sistements that exophories tend
1o flatten out their aireraft too early while esophories are inclined to-fly into the ground,
is now occepted asoa fallacy.  In the sceond Worldl War, extensive stadies at the
Empire Flying Schools in Uanada proved thal there was no co-relatiom hetwean landing
errors of 170 student pilots and exo and  osoplioriy ( Elliot, 1942 ).

The R. A. F. Ophthalmologst kept pilogs;, with  up ta 13 prism diopires of
esophoria, in the air and later obtained satisfactory reports on their flving,  The visoal
problem, therefore, iz not the immediate offect of heterophorio on Aying pocticularly the
ability to learn to fly  as the remote effect heterophoria may cxert in o caroer dovoted
to aviation, Fusional control may weaken and in some cases break down under stinin and
Blress ]wrrl.1|ir|.r tn H:.'i:lj-_r. It iz aleo affacted by aleohol, debility nod anessemin, Air Commodors
J.C, Neely determined the power of compensation in Lwenly sulijocts with heterophoria of
over 6 prism dioptres by examining them in o low pressuee chiumber at the simulaced height of
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80,000 fect withont nxyvgen.  Hig results showed nnincrense in esapharin and a deoreasn

in exophoria in ol i_.'1|]rj|“'{'iﬁ BXPETH T, Thr:.' nlso demwonstroted o powerful fusion faoulty

and e absenee  of :liplu]’-l‘:,'!- in all exeept one grbrjoct who was sufforing fvom tatigun

and anxicty,

Netirological & Psychological Factors:
Tt s evident that there is litte o oo co.relation  between various depth perceplion
teats aneh as Yerheol s ol the Howaed Dolman test and it is common experisncs thak

individuals with n preater amount of hoterophoria sometimes moke better pllots then

thoge with lesa, Theese two facts inply  that pavebologieal facotors also come into vy in
| LA ) i)

the attainment of a Eaen genze of depth perception. Al psveliological factors being equal,
i s }

individuals may wet vary in the degree of their vigio-paychic powers of pereeption and

spatiol judgement, [t may he that the foundation for these diffevences are laid down in

childbood, in the period of development of acquired reflexes, when individual differences

i intelligenee, alertness and  appreciation  of  natural  stimuli tip  the scales one

way or another, Tt may aleo be that each individual nses a eombination peeuliar to
himeelf, of all the available elues and aids to binocular vision. Ha may rely on sume
particnlar aids more than other individuals do and hence his conclusions may vary in
degree from theire. Finally, differences may exist ot the pereaptual level of the wvisuul

cortex in the interpretution of the deta colleeted,

Conclusions:
f1) Good visnal acnity iz hy far the most important [ueclor for sleveopsis; hence
the necessity of maintatming high visual srandards for pilots.
{1} Heterophoria only affects epatial judgement when it iz not fully compensated.
It is not the degree of heterophorin that matters so much as the power
of Tusional contrel, suffieient to withatand the stress and strain of Service

(2} Tt iz possible that in addition to the visio-sensory elements cerfain neurological
& paychologival fuctors secount for differences in degree hetween individuals,

in the aceuraey of their spatia]l judgemen
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