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Sensation and Perception: 
-Is the detection of physical energy emitted or reflected by physical objects  e.g light, sound
-It occurs when energy in the external environment or the body stimulates receptors in the sense organs 
-Sensory organs contain receptors that receive, translate raw sensory information from the external, and transmit it to different parts of the brain


Sensation: 

“Raw” material for perception

“Entry level”,  data driven

“Bottom-up processing

Three key concepts:

Transduction: converts physical stimuli into neural impulses aka sensory stimuli

Coding: converts particular sensory stimuli into specific sensations

Sensory reduction: filters and analyzes incoming sensations before sending a neural impulse to the brain


What Is Perception
Perception

Process by which the brain selects, organizes, and interprets sensory data

“Top-down processing”

Concept driven, use preexisting knowledge to interpret information

Psychophysics
Psychophysics - the study of how physical stimuli are translated into psychological experience (Fechner, 1860)

Absolute threshold -The smallest quantity of physical energy that can be reliably detected by an observer.



Difference threshold -The smallest difference in stimulation that can be reliably detected by an observer when two stimuli are compared; 

Just Noticeable Difference (JND) - Weber.

Weber’s Law

JND is a constant proportion of the size of the initial stimulus


Fechner’s Law

Psychophysical scaling


Sensory Adaptation and Deprivation
Adaptation

-The reduction or disappearance of sensory responsiveness when stimulation is unchanging or repetitious.

-Prevents us from having to continuously respond to unimportant information.


Vision: 
The Stimulus
Light = electromagnetic radiation 

Amplitude: perception of brightness or intensity

Wavelength: perception of colour or hue

Purity or range: mix of wavelengths

perception of saturation, or richness of colours.


The Eye
Converting Light into Neural Impulses
The eye: housing and channeling

Components: 

Cornea: where light enters the eye 

Lens: focuses the light rays on the retina

Iris: coloured ring of muscle, constricts or dilates via amount of light

Pupil: regulates amount of light

How We See: Anatomy of the Eye
-The eye captures light and focuses it on receptors on the retina, where it is converted to neural signals
-Small abnormalities in the eyeball’s shape cause problems with vision, such as nearsightedness and farsightedness


How We See: Structures of the Retina
Receptors for vision (rods and cones) are located in the retina

The fovea, a pit filled with cones, is responsible for our sharpest vision

The blind spot (optic disk), near the fovea, has no visual receptors


Hubel and Wiesel: 
Feature Detectors and the Nobel Prize
Early 1960’s: Hubel and Wiesel

-Microelectrode recording of axons in  primary visual cortex of animals

-Discovered feature detectors: neurons that respond selectively to lines, edges, etc.

-Groundbreaking research: Nobel Prize in 1981

Later research: cells specific to faces in the temporal lobes of monkeys and humans



 Basics of Colour Vision
Wavelength determines colour or hue 
-
Longer = red / shorter = violet

Amplitude determines brightness

Purity determines saturation

 Theories of Colour Vision
Trichromatic theory - Young and Helmholtz

-Receptors for red, green, blue – colour mixing

Opponent Process theory – Hering

-3 pairs of antagonistic colours

-red/green, blue/yellow, black/white

Current perspective: both theories necessary



Perceiving Forms, Patterns, and Objects
Opposite views of the sensation-perception process

Feature detection theory - bottom-up processing.

Form perception - top-down processing

 Subjective contours



Principles of Perception
Gestalt Psychology
 Two guiding principles
 1. Large picture perceived before component parts
 2. Nervous system automatically selects simplest interpretation

 Phi Phenomenon 
 Critical flicker fusion
 
Principles of Perception
 Gestalt principles of form perception:
 -Figure-ground
 -Proximity
 -Similarity
 -Continuity
 -Closure
 -Simplicity
 
Recent research:
-Distal (stimuli outside the body) vs. proximal (stimulus energies impinging on sensory receptors) stimuli. 

-Perceptual hypotheses
                  Context
 
Distal vs. Proximal stimuli
are often distorted, shifting representation of digital stimuli in the real world. Looking directly at an image ex: the distal stimuli (like a piece of paper on a desk) and the and the image projected In the retina (it looks more like a square). As the person moves away the paper on the desk may look more like a rectangle.  But as you farther you continue to perceive a square.

Depth and Distance Perception
Binocular cues- clues from both eyes together
-Retinal disparity
-Convergence

Monocular cues- clues from a single eye
-Motion parallax
-accommodation
-Pictorial Depth cues

Stability in the Perceptual World
Perceptual Constancies- Stable perceptions amid changing stimuli
-Shape
-Size
-Brightness
-Hue
-Location in space

Optical Illusion:
The power of misleading Cues
Optical Illusions-Discrepancy between visual appearance and physically reality
Famous Optical illusion: 
Cultural Differences: Perceptual hypotheses at work in the Muller-Lyer Illusion.

Hearing: The auditory system
Stimulus: Sounds waves (vibration of molecules travelling in air)
-amplitude or height (loudness)
-Wave length (pitch: low or high notes)
-Purity or complexity timber

Wavelength described on terms of frequency: measured in cycles per second (Hz)
Frequency increase=Pitch increase
-Amplitude is about the sound pressure
-Perceive loudness increase as decibels increase

The Ear :
Three Divisions
-External ear (pinna): Collects sound
-Middle ear: the ossicles (hammer, anvil, stirrup)
Inner ear: the Cochlea
- a fluid-filled, coiled tunnel
- contains the hair cells, the auditory receptors
- lined up on the basilar membrane

How we hear Loudness
-The loudness of a sound is measured in decibels
-Chronic exposure to loud noise can cause permanent nerve deafness,
as can disease and biological changes associated with aging.

Auditory translation (2002) youtube video
https://www.youtube.com/watch?v=PeTriGTENoc

How do we hear?
Theories of hearing

Hermann von Helmoholtz (1863)
Place of theory
Certain hairs are stimulated depending on certain wave pressure 

Other researchers (Rutherford, 1886)
Frequency theory
Depending on what is being heard, the wave of the sounds may go into the ear slower or faster

Georg von Bekesy (1947)
Traveling Wave theory 

Auditory Localization: 
where did that sounds come from?
-Two cues critical:
-Intensity (loudness)
-Timing of sounds arriving at each ear
                -Head as “shadow” or partial sounds barrier
-Timing difference as small as 1/100,000 of a second

Auditory Localication:
Where did that sound come from?
Critical Cues to figure it out:
1. Intensity  (Loudness) 
2. timing of sound arriving at each other
The timing difference as small as 1/100,000 of a second

Other senses
-Taste
-Smell
-Touch
-Kinesthetic
-Vestibular


The Chemical Senses:
Taste (gustation)
Physical stimulus: Soluble chemical substances
-Receptor cells found in taste buds

Pathways: Taste buds> neural impulse> thalamus> cortex
-Four primary tastes: sweet, sour, bitter, and salty
-Taste: Learned and social processes

Chemical Senses: Smell
Smell (Old factory)
Physical stimuli: Substances carries in the air
-Dissolved in fluid, the mucus in the noise
-Olfactory receptors- olfactory cilia

Pathway: Olfactory cilia> neural impulse> old factory nerve> old factory bulb (brain)
-Does not go through thalamus

Our other senses: Olfaction (Sense of smell)
-Smell linked to taste
-context cues give meaning

Skin Senses:
Touch
Physical stimuli: mechanical, thermal, and chemical energy impinging on the skin. 
-touch, temperature, pain
Pathways: Sensory receptors>the spinal column>brainstem>cross o opposite side of the brain>thalamus>somatosensory (parietal lobe)
Temperature: free nerve endings in the skin
Pain receptors: also free endings 
-two pain pathways: fast vs. slow

Kinesthetic and Vestibular
Kinesthesis knowing the position of the various parts of the body
Receptors in joints muscles
Vestibular- equilibrium/balance
-Semicircular canals
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