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Perception of Space 
(Depth Perception)

 Where is the object located? 
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Depth Perception: 
The Perception of 3-D space

 Perceiving 2-D objects is fairly simple because 
2-D visual images are already constructed at 
the level of the retina.

 Furthermore, our visual system is composed 
of numerous areas containing 
Topographical Maps of visual space.

 The non-trivial 3-D perception that we 
experience everyday results from our visual 
system’s use of Depth Cues.
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Oculomotor Cues: Convergence

 Convergence can serve as a cue for depth 
because the convergence of the eyes 
depends on the distance of the objects we 
fixate.
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Oculomotor Cues: Accommodation

 Accommodation also serve as a depth cue 
because the shape of the lens depends on 
the distance of the objects we focus on.
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Binocular Cues: Retinal Disparity

 As binocular creatures, our 
two eyes look onto the world 
from slightly different 
position, providing slightly 
different views of the world. 
This Binocular Disparity 
grants us important 
information about depth 
relationships between 
objects. Some neurons in the 
visual cortex are able to 
detect retinal disparity and 
act as depth detectors.
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Binocular Cues: Retinal Disparity

 Objects falling on the Horopter (an imaginary 
surface that passes through the point of fixation) 
result in images that fall on corresponding points on 
the two retinas.
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Binocular Cues: Retinal Disparity

 Objects in front of the horopter produce crossed 
disparity. Objects beyond the horopter produce 
uncrossed disparity. The farther an object is from 
the horopter, the greater is the angle of disparity.
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Monocular Cues for Depth Perception

 Binocular disparity is a powerful (and probably 
innate) cue for depth perception. Yet we can 
perceive depth beyond our binocular field of vision 
and even with one eye closed. Clearly, there are cues 
for depth perception that come from the image 
obtained from one single eye. These are

 Monocular Depth Cues, most of them being 
pictorial cues that we use to create an impression of 
depth on a flat canvas.
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Monocular Cues: Linear Perspective

 Distant objects 
necessarily produce a 
smaller retinal image 
than nearby objects of 
the same size. This 
provides the basis for 
the cue of Linear 
Perspective.



11

Monocular Cues: Interposition

When the boundary of an object is interrupted by the 
presence of another object, we use this pattern of 
blocking as a cue to determine the object as more 
distant from us. The near object is perceived as 
interposed between the far object and us.
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Monocular Cues: Relative Size

 That distant objects 
produce a smaller 
retinal image than 
nearby objects of the 
same size also provides 
the basis for the cue of 
Relative Size: the 
larger of two identical 
objects tends to be 
perceived as closer that 
the smaller one.
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Monocular Cues: Texture Gradients

 Uniformly textured surfaces produce Texture 
Gradients that provide depth information: as the 
surface recedes, the texture elements’ size decreases 
and their density increases.
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Monocular Cues: Light and Shadow

 The distribution of light and shadow on a objects is 
also a powerful monocular cue for depth provided by 
the biologically correct assumption that light comes 

from above.
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Size Consistency

 Size constancy refers to the type of perceptual 
constancy where the objects tend to retain their 
familiar size, irrespective of the viewing distance.
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Perception of Depth through Motion

In real life, we are constantly moving through space and this 
motion provides an additional source of visual information about 
the spatial arrangement of objects around us.

Whenever we move, the images projected by objects located at 
different distances move across our retina with different speed 
and create patterns of motion in the retinal images that provide 
highly informative depth cues.
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Motion Parallax

The direction of motion across the retina depends on 
where we point our eyes. Objects closer than our 
fixation point appear to move in a direction opposite 
to our own. Those farther away appear to move in 
the same direction.
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Motion Parallax

 Deletion and Accretion occur when an observer 
moves in a direction not perpendicular to two 

surfaces that are at different depths.

The far surface 

becomes covered

The far surface 
becomes uncovered
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Optic Flow

As we move forward or backward  into space, the 
pattern of stimulation across the entire visual field 
changes, producing a pattern of expanding or 
contracting Optic Flow.
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Thank You


