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STEREOPSIS

(6 PGS TOTAL)

DEFINITIONS

1. CORRESPONDING RETINAL POINTS: retinal points having the same anatomical location on the retina relative to the fovea
· For each OD retinal point, there is a point in the OS that corresponds to it, having the same visual direction
2. RETINAL DISPARITY: relationship b/n retinal images and the corresponding retinal points
· Corresponding retinal points have ZERO retinal disparity
· Non-corresponding retinal points cause retinal disparity

3. PANUM’S FUSIONAL AREA (BQ)

· Abbreviated PFA
· A small region around the corresponding retinal points, where fusion can still occur
· These points contain retinal disparity
· Ex: a point that is 1 degree away from the fovea in OD CAN still be fused with a point located 2 degrees away from the fovea in the OS; this will ALWAYS occur as long as BOTH points are within the PFA
· PFA is not a fixed size, therefore the larger the target, the larger the PFA (i.e. the PFA depends on the object size)
· The horopter is described as an area containing the point where there is zero disparity






= HOROPTER which is formed by corresponding retinal points





no retinal disparity exists here




=PFA= PANUM’S FUSIONAL AREA

BINOCULARITY

· You need to know the following terms
1. Fusion

2. Rivalry

3. Diplopia

4. Suppression

5. Stereopsis

· The concept: the eye will fixate in order to place the object of regard on the fovea of both eyes
· The fovea’s are examples of corresponding retinal points
     TARGET






OS



OD





        FOVEA


         FOVEA

· If corresponding retinal points are stimulated, one will perceive 

1. Fusion

2. Rivalry

· Fusion: two similar retinal images stimulating corresponding points, causing a single image to be perceived

· Ex: red light in OD + white light in OS = pink light perceived

· Ex: red filter in OD + green filer in OS = yellow light perceived
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· Rivalry: dissimilar images stimulating corresponding points causing confusion because the lines are not similar
· Ex: 
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(    If non-corresponding points are stimulated, disparity will result in 

1. Diplopia

2. Suppression

3. Stereopsis

· Diplopia: double vision, causing two images to be perceived

· The retinal disparity is too great & thus it is outside PFA therefore preventing fusion

· Suppression: it is an adaptation to rivalry or diplopia

· Patient will ignore one image in order to see a single image

· This eye is usually turned

· Stereopsis: if the stimulating non-corresponding points are within PFA, a single image will be perceived

· Our brain fuses the two image

· Aka depth perception

STEREOPSIS

· Ability to perceive relative distances in 3D space

· There are 2 concepts of stereo:

1. Distance perception

2. Depth perception

· DISTANCE PERCEPTION:

· How far is an object from the observer or from another object

· Aka absolute depth

· DEPTH PERCEPTION

· Aka relative depth

· The relative proximity of one object to the next or perceiving relative intervals b/n objects

WHY DO WE SEE A 3D WORLD UNDER MONOCULAR CONDITIONS?

· Stereopsis is a binocular phenomenon but when we close an eye we still perceive 3D

· We use monocular cues to appreciate depth in our everyday world

· Objects that are further away from us appear smaller & objects that occlude the view of other objects are closer to us

· True depth perception (stereopsis) is a binocular phenomenon

THE STEREO CONCEPT

· The eyes have slightly different views of objects located at different distances

· Stereopsis occurs when each eye sees at least TWO targets from different retinal points

· For both targets to be seen as a single target with relative depth, both targets must be with in the PFA

· If a target is on the horopter the other would be off it; therefore creating retinal disparity. Neither target needs to be on the horopter as long as they are within PFA

· The target will be seen as single with relative depth








STEREOACUITY

· Measurement of the minimum retinal disparity that can still be perceived as depth

· Minimum threshold

· Stereo is measured in seconds of arc

· Normal stereoacuity: 4-10 seconds of arc

· Normal for our clinical test is stereoacuity: 40 seconds of arc

· Stereoacuity is measured thru different stereo tests

STEREO TESTS

· The concept: polarized glasses allows the patient to see one part of the target with OD while picking up another part of the target with OS

· Two kinds of stereo tests:

1. Local

2. Global

1. LOCAL STEREOPSIS

· Uses monocular cues to allow the image to be perceived as distinct from the background or from other images

· Targets that have monocular cues, they are laterally displaced halves of an object that produces disparity

· Similar objects are placed side by side

· There are several exs. of local tests

1. Howard-Dolman Peg Test

· Oldest stereo test

· Real space tests: goals is to place the peg exactly side by side next to the fixed peg

2. Wirt circles

· Measures fine stereopsis

· Look at a row of circles, one will rise up off the page at you

3. Animals figures

· Measures course stereo

4. Stereo Fly

· Measures course stereo

2. GLOBAL STEREOPSIS

· Random dots containing a lateral shift in the central core, giving rise to stereopsis 

· An embedded figure with a specific pattern is found within the center

· There are several exs. of global tests

1. Randot figures

· Are the most common

2. Randot E

· A very good force choice test

· Commonly used in young children, especially with kids that do not know there letters yet

CONCEPT OF GLOBAL VS LOCAL

· A patient with a constant tropia may perceive LOCAL STEREO

· A patient with a constant tropia CANNOT however appreciate GLOBAL STEREO

STEREO TESTING INDICATIONS

1. Vocation

· Airline pilots 

· police

2. important in patients with decreased fusion

· BV problems: tropia/phoria

· Pt’s with different refractive errors b/n their eyes

· Amblyopic pt’s

3. used in vision therapy (VT)

· increasing stereo will help increase fusion

· important in predicting prognosis of treatment in binoc. anomalies

4. employed in all children

· children specifically 16 Year olds and younger
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