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The Perception of Movement

• Where is it going?
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Biological Functions of Motion Perception

• Living Things Move

• Motion Parallax / Optic Flow

• Defeating Camouflage

• Recognizing Biological Motion - Dot Walker
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Motion Parallax

• Object in the distance move slower than objects  nearby.
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Optic Flow

Optical flow or optic flow is the pattern of apparent motion of 
objects, surfaces, and edges in a visual scene caused by the relative 
motion between an observer (an eye or a camera) and the scene.
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Biological Motion – Dot Walker

• Johansson (1973)
attached small
points of light at
the joints of  
human actors, and
filmed them  
moving about in 
the dark. 
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Perceiving Motion

• Detection of Motion is neither necessary nor 
sufficient for perception of motion.

• Illusions of Motion
▫ Apparent Motion
▫ Motion After Effect
▫ Induced Motion
▫ Motion Capture
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Retinal Motion

• Our perception of movement arises from the 
motion of images across the retina as detected 
by visual neurons that either simply sensitive to 
motion or specifically selective to the direction 
of motion of visual stimuli.

• These neurons are well-suited to act as motion 
detectors.
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Motion After-Effect

• The motion after-effect (MAE) is a visual illusion experienced 
after viewing a moving visual stimulus for a time (seconds to 

minutes) with stationary eyes, 

and then fixating a stationary 

stimulus. The stationary stimulus 

appears to move in the opposite 

direction to the original (physically 

moving) stimulus. The motion 

aftereffect is believed to be the 

result of motion adaptation.
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Stroboscopic Movement

Stroboscopic motion (adapted from 
Wertheimer(1912)). The perception of 
motion depends on the time interval 
between two flashing lights at a given 
spatial separation. With increasing 
time interval, the perception of two 
simultaneous (non-moving) lights 
changes to partial moving, “pure 
motion” (phi phenomenon) and 
optimally moving, to the percept of 
succession
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Apparent Movement

• We not only detect motion, we also interpret it. 
Specifically, the perceptual system must solve 
the Correspondence Problem: 

determining which 

elements of the current 

view corresponds with 

which elements in the 

previous view.
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Phi Phenomenon

• Motion can be perceived even 

when there is no motion of an image

across the retina. Appropriately 

timed change in position is 

sufficient for the visual 

system to make something 

appear as moving.
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Induced Movement

• Induced movement or induced motion is 
an illusion of visual perception in which a 
stationary or a moving object appears to move or 
to move differently because of other moving 
objects nearby in the visual field. The object 
affected by the illusion is called the target, and 
the other moving objects are called the 
background or the context (Duncker, 1929).
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Induced Movement

• The physical movement of a frame enclosing an
object can induce the perceived movement of the
enclosed shape.

Induced motion (adapted from Ehrenstein(1925)).
A stationary dot appears to move in opposite direction to 
the actual displacement of the surrounding circle.
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Induced Movement with Stationary Target

• A stationary object appears to move in the 
opposite direction to the background. For 
example, the moon on a cloudy, windy night 
appears to be racing through the sky opposite to 
the direction of the clouds, even though the 
moon is essentially stationary in the sky.
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Induced Movement with a Moving Target

• A moving object appears to be moving faster 
when it is moving in the opposite direction to the 
background; it appears to be moving slower 
when it is moving in the same direction as the 
background. 
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Auto Kinetic Movement

• The tendency to perceive a stationary point of 
light in a dark room as moving . e.g. if you were 
sitting in dark room and stare at a point of light 
projected onto the far wall, after a while it might 
appear that the light had begun to move, even if 
it remained quite still.
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Motion Capture

• Motion capture, motion tracking, 
or mocap are terms used to
describe the process of recording 
movement and translating that
movement onto a digital model. 
It is used in military, entertain-
ment, sports, and medical applica-
tions. In filmmaking it refers to 
recording actions of human actors, and using that 
information to animate digital character models in 
2D or 3D computer animation.
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