Sensation: receiving physical stimulation, encoding the input into the nervous system

Perception: interpreting and recognizing sensory information, the act of understanding what the sensation was.  Sternberg defines perception as “the set of processes by which we recognize, organize, and make sense of the sensations we receive from environmental stimuli”

We can learn about the perceptual system by studying cases in which the system makes errors (e.g., visual illusions) or is broken (e.g., color blindness).

· page 111 “cow”

· page 112 “dalmation”

· page 113 “gestalt triangles”

· page 114 Ictinus and Callicrates designed the Parthenon to account for visual illusions…

Depth Perception

Monocular Depth Cues

· texture gradients

· relative size

· interposition

· linear perspective

· aerial perspective (haze)

· height in the picture plane

· motion parallax

Binocular Depth Cues

· Binocular convergence (how inward canted?)

· Binocular disparity (of the image depending on the viewing angle of the eye)

Gibson (known for “direct perception”, 1966, 1979) introduced the perceptual terms:

Distal object (external / far): the object in the external world
Informational medium: how the information arrives at the sensory system
· light

· sound

· chemical molecule

· tactile

· etc.

Proximal stimulation: 
Perceptual object

Perceptual Constancy

· Size constancy: perceptual object seen as the same even though the proximal sensation of the object changes


Responsible for the Ponzo Illusion        /            \

                                                                         /     ----       \

                                                                       /       ----         \
· Shape constancy (e.g., object shape seen as constant despite changes in viewing angle)

Object Representation


Viewer-centered (describe the object relative to the viewer): used for fine discrimination


Object-based: (describes the object relative to itself / its components): coarse discrimination

Gestalt


Law of Pragnantz (page 129)


Perception: seeks simple, stable, coherent forms; figure takes precedence over background


Gestalt Laws:



Proximity, Similiarity, Continuity, Closure, Symmetry

Pattern Recognition

· Whole object recognition

· Recognition of Configuration (e.g., face recognition system) / Configural system

· Tankaka & Farah (1993): face Rn particularly & selectively impaired when compare house Rn task (whole, part) with Face Rn task (whole, part)

Approaches to Pattern Recognition:

Top-Down vs. Bottom-Up
Bottom-Up: Template matching: use of an exact match (goodness of fit test) to classify a new pattern. But: 
Bank number cheque recognition

1. A template in the context of human pattern recognition refers to an internal construct that, when matched by sensory stimuli, leads to the recognition of an object. 

2. needs a set of templates against which to compare the objects (all possible chairs) [storage?] 

3. the system will need to create (via experience) the entire set of templates against which to compare the stimulus. 

4. the templates will be very particular and need good alignment in order to identify [machine vision is historically very bad at this] 

5. note: this will be a very large problem for auditory processing. The "problem of invariance" is that humans are very good at picking out and understanding speech despite huge amounts of variability within and between speakers. Computerized voice recognition systems are only now beginning to be marginally reliable (with a restricted vocabulary and speaker training, etc.) 

Bottom-Up: Feature Analysis

· Feature analysis model of bottom-up letter recogntion:

Pandemonium [Selfridge]

· Image demon
· Feature demon

· Letter demon

· Decision demon

Hubel & Weisel

· Orientation specific cells

· Feature specific cells (page 141)

What (low) vs. Where (upper) pathway

Bottom-Up: Structural Description Theory

Recognition by Components [Biederman]

· Break down visual objects into GEONS

· People cannot identify objects which are missing their intersections
· Number of basic features is relatively small

Top-Down: Neisser's experiment of searching for target items in distracter lists shows evidence for top-down processing. (2nd e.g., welcome to IIIINOIS as IIINOIS)

Parallel Distributed Processing / Connectionism (Neural Net Modelling).

Early computer architecture (Von Neuman architecture) specified that the system (the computer) could only do one thing at a time. This reflected 1940s beliefs about how the brain worked. This, in turn, led to the computer analogy of the information processing view. Newer computer systems have parallel processing. With this kind of parallel processing, the architecture turns to distributed, rather than localist, representations. (i.e., distributed representations). These representations basically encode multiple correlations (regularities) into a network of connections. These regularities can lead to achieving a "solution" for ambiguous inputs as the input is "cleaned up" through a combination of bottom-up and top-down processing.

Top-Down: Constructivist Perception (a.k.a., intelligent perception)


Perception interacts with the world around it


Sensory input + knowledge store + inference ( tested perceptual hypothesis


Accounts for context effects (THE CAT)

Synthesis


Marr’s 2 ½ D sketch, (Ullman’s visual routines?)

Deficits


Agnosia (object recognition)



Deficits in interpreting sensory information



Bicycle seen as “eyeglasses” because of inability to connect elements


Prosopagnosia (face recognition)


Simultagnosia: one object at a time


Spatial agnosia – can get lost in environment


Auditory agnosia – tune (different or same?)


Apperceptive agnosia – perceptual deficit


Associative agnosia – represented information but not recognized


Physical / perceptual: PROTANOPIA (red-green color blind)

