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Statistics120
Vision I I
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High Resolution Vision

� For a full visual examination of objects, wemust move
our eyesso that all partsof theobject's image fall for a
timeon the fovea.

� Wedo thisby moving our eyes from place to placeover
theobject in a jerky fashion.
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EyeMovements

� Fixation : A period of timewhen theeye is focused on a
singlepoint.

� Saccade : An eyemotion from one � xation point to
another.

� Normal vision alternatesbetween saccadesand
� xations, with each lasting just 100thsof asecond.
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EyeMovement Studies

� An image ispresented to asubject.

� Thesubject may (or may not) begiven aspeci� c task to
carry out.

� A record ismadeof where thesubjectseyesaredirected
as they study the image.
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Studiesby I . L . Yarbus

� Experimental work carried out in Russiaduring the
1940sand 1950s.

� A suction “cap” was � tted directly onto asubject's
eyeball.

� A small mirror on thecap re� ected a light beam on to
photo-sensitivepaper.
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How WeLook At Faces
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An Unexpected Visitor by I. E. Repin.
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Examine thepicture
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Decidehow wealthy the family is
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Estimate theagesof thepeople in the room
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Decidewhat the family weredoing before thevisitor arrived
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Remember theposition of theobjectsand people in the room

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

Estimatehow long thevisitor hasbeen away
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Trace the � gure right-to-left, then trace thesloping lineand
follow itsdirection beyond thehorizontal line.



� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

Seeing in ThreeDimensions

� Imagesprojected through thepupil on to the retinaare
two dimensional.

� When we look at theworld, weperceive it as three
dimensional.

� How do weachieve this senseof depth?
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TheEyeasa PinholeCamera

� Because light passes through anarrow hole (thepupil)
beforebegin projected on the retina, theeyeactsasa
pinholecamera.

� Left/Right and Up/Down are inverted.
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PerspectiveExample
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Projections

Orthographic Perspective
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Perspectiveasa Depth Cue

� Perspectivegivesus information about depth for objects
at near to medium distances.

� When there isany hint of perspective, our visual
systems try hard to extract depth information from the
scene.

� Wecan be fooled by theappearanceof perspective.
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TheAmesRoom
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TheAmesRoom Explanation
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Stereoscopic Vision

� Each of our eyesoccupiesadifferent position in space.

� When we look at an object, each eyeseesaslightly
different image.

� Thebrain can use thedifferencebetween the images to
infer depth information.
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A CubeAsSeen By TheLeft And Right Eyes

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

A Stereopticon and Virtual Reality Helmet
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Light and Shade

� Thepattern which light makeswhen it fallson an object
can giveusstrong depth information.

� Light and shadow can reveal very � nedetail on the
surfaceof illuminated objects.
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Lighting Effects
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A Shaded Relief Topographic Map
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Occlusion

Objectswhich areclose, hideobjects further away.
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Hazeand Fog


