Chapter 4
· People can determine which way is up by: visual, gravity and body direction 
· Sensation: stimulation of sense organs
· Perception: selection, organization and interpretation of sensory input 

PSYCHOPHYSICS: BASIC CONCEPTS AND ISSUES	 
· First experimental psychologists interested mainly in sensation and perception
· Their area of interest was psychophysics (the study of how physical stimuli are translated into psychological experiences) 

Thresholds: looking for limits  
· Sensation begins with stimuli (any detectable input from environment) 
· Gustav Fechner: wanted to know for any given sense whats the weakest detectable stimulus
· Ex. What is the minimal amount of light needed for a person to see that there is light 
· Threshold: a dividing point between energy levels that do and do not have a detectable effect 
· Absolute threshold: for a specific type of sensory input, its the minimum amount of stimulation that an organism can detect 
· Noticible difference from nothing (no stimulus input) 

Weighing the differences: The JND 
· Frechner also interested in peoples sensitivity to differences between stimuli 
· Just noticible difference (JND): smallest difference in the amount of stimulation that a specific sense can detect (subtract the 2 numbers) 
· As stimuli increases in magnitude JND increases in magnitude 
· Weber’s law: the size of a noticible difference is constant proportion of the size of the initial stimulus 
· Ernst Weber 

Psychophysical Scaling 
· If one light has twice the energy of another, is it twice as bright?
· Inorder to make this kind of judgment you are scaling the magnitude of the sensory experiences 
· Fechner used JDN as his unit of measurement 
· Fechner’s law: magnitude of a sensory experience is proportional to the number of JDNs that the stimulus causing the experience is above the actual threshold  
· Constant increments in stimulus intensity produces smaller and smaller increases in perceived magnitude of sensation 
· Ex. In a dark room you turn 1 light bulb on, it makes a big difference, you turn the second one on and the amount of light is doubled but the room doesn’t seem twice as bright, for the 3rd bulb you don’t even notice a difference yet amount of light is increased 
· Perceptions cant be measured on absolute scale 

Signal-Detection Theory  
· Proposes that detection of stimuli involves decision processes as well as sensory processes, which are both influenced by a variety of factors besides stimulus intensity 
· It replaces Fechner’s sharp threshold with the concept of “detectability”
· Detectability is measured in terms of probability and depends on decision-making processes as well as sensory processes 

Perception without Awareness  
· Subliminal perception: the registration of sensory input without conscious awareness 
· Subliminal messages 
· Ex. Having ‘eat popcorn’ flash in a movie without anyone noticing increased popcorn sales 
· Subliminal inputs can produce measurable, although small, effects in subjects who say they didint notice the stimuli  

Sensory Adaptation  
· Influences registration of sensory input 
· Its a gradual decline in sensitivity due to prolonged stimulation 
· ex. If you have a garbage that smells really bad eventually you wont even notice the smell even though its just as intense 
· its a built in process that keeps people tuned in to the changes rather then the constants in their sensory input  
· helps us avoid the ovb and detect threats
· prob a behavioural adaption sculpted by natural selection 

OUR SENSE OF SIGHT: THE VISUAL SYSTEM 
The Stimulus: Light  
· for people to see there must be light 
· its a form of electromagnetic radiation that travels as a wave
· varies in amplitude and wavelength
· amplitude affects perception of brightness and wavelength affects perception of colour 
· can vary in its purity which influences perception of richness of colours 
· most objects reflect light not emit it 
· light only includes the wavelengths humans can see

The eye  
· 2 main purposes: channel light to neral tissue that receive it called retina and house that tissue 
· Light enters eye through transparent ‘window’ called cornea 
· Cornea and crystalline lens located behind it form an upside down image of objects on the retina  
· Lens is the transparent eye structure that focuses the light rays falling on the retina 
· Capable of adjustments that facilitate a process called accommodation 
· Accommodation occurs when curvature of lens adjust to alter visual focus
· When you focus on a close object lens of eye gets fatter (rounder) to give you clear image 
· When you focus on distant object lens flattens 
· Visual deficiencies
· Nearsightedness: close objects are seen clearly but distant objects appear blurry 
· Farsightedness: distant objects are clear but close objects are blurry 
· Pupil: opening in center of iris that helps regulate the amount of light ppassing into the rear chamber of the eye 
· When it constricts it gets less light into eye but creates a sharper image 
· Constricts in bright light 
· Saccades: eye movements that are imperceptible to us 
· When were looking at something our eyes are scanning the visual environment 
· Essential to good vision
· If there is even a small reduction in this our vision degrades 
· Measures gaze direction and attention 

The retina: the brain’s envoy in the eye
· Retina: neural tissue lining inside of back surface of the eye; it absorbs light, processes images, and sends visual
· It processes images but it’s a piece of the central nervous system thatsa located in the eyeball 
· Axons that run from the retina to the brain converge at the optic disk: hole in retina where optic nerve fibres exit the eye 
· Because it is a hole you can’t see the part of an image that falls on it (blind spot)
· Visual receptors: rods and cones 
· Light sensing receptors in innermost layer of retina meaning light must pass through several layers of cells in order to get to receptors: only 10% reaches 
· Humans have more rods then cones 
· Cones: specialized visual receptors that play a key role in daylight vision and colour vision
· Don’t respond well to dim light which is why you don’t see colour in dim light
· Provide more sharpness and precise detail then rods 
· Fovea: tiny spot on center of retina that contains only cones; visual acuity is greatest here 
· Rods: specialized visual receptors that play key role in night vision and peripheral vision 
· Because they are dense around the areas of the fovea, inorder to see a faint object in the dark look above or below it 
· Dark and light adaptation 
· Dark adaptation: process in which eyes become more sensitive to light in low illumination
· Eyes adjust to the dark 
· Light adaptation: eyes become less sensitive to light in high illumination 
· These adaptations sue in large part to chemical changes in rods and cones 
· Information processing in the retina 
· Light strikes retina’s receptors (rods and cones)sendds impulses to optic nerve (collection of axons that connect the eye with the brain)carry info to brain 
· Receptive field:retinal area that, when stimulated, affects the firing of that cell 
· When receptive fields are stimulated, retinal cells send signals both towards brain and laterally (sideways) towards nearby visual cells
· Lateral antagonism: occurs when neural activity in a cell opposes activity in surrounding cells
· Allows retina to compare light falling in a specific area against general lighting 
· Ex. If you stare at boxes that all have spots in center, if you stare at one for a while then that one will disappear 

Vision and the brain  
· Light falls on eye but you see with brain 
· Visual pathways to brain
· Optic chiasm: the point at which the optic nerves from the inside half of each eye cross over and then project the opposite half of the brain 
· This ensures signals from both eyes go to both hemispheres of the brain 
· Axons leaving back of each eye form optic nervesoptic chiasm2 possible pathways 
1. Projects into thalamus visual signals processed in lateral geniculate nucleus (LGN)distributed to areas in occipital lobe that make up primary visual cortex
· Main visual pathway subdivided into 2 more pathways: magnocellulas (info about brightness) and parvocellular channels (perception of colour) 
· Channels engage in parallel processing: involves simultaneously extracting diff kinds of info from the same input 
2. Area in midbrain called superior colliculusthalamusoccipital lobe 
· Information processing in the visual cortex 
· Located in the occipital lobe 
· David Hubel and Torsten Wiesel 
· Placed microelectrodes in primary visual cortex of animals to see potential
· Showed cat a spot on a film and had no response but when a scratch was moved into cell’s receptive feild, the cell fired like crazy
· Discovered: individual cells in primary visual cortex don’t really respond much to little spots, they are much more sensitive to lines, edges and other more complicated stimuli 
· Identified various types of specialized cells in primary visual cortex  that respond to different stimuli 
· Cells in visual cortex= feature detectors: neurons that respond selectively to very specific features of more complex stimuli 
· Most theroists say visual stimuli could always be represented using lines 
· After visual input is processed in the primary visual cortex, its often routen o other cortical areas for more processing 
· Travel through 2 streams: 
· Ventral streams: processes the details of what objects are out there (form and colour)
· Dorsal streams: processes where the objects are (motion and depth) 
· As signals go down the visual processing system they get more specialized and more fuzzy
· Cortex has face detectors 
· Discorvery of ‘what pathway’ responds to faces
· Visual agnosia: inability to recognize objects 
· Even though eyes function just fine 
· Damage somewhere along the visual pathway 
· Prosopagnosia: inability to recognise farmiliar faces
· Including own face
· Aspects of visual processing are largely unimpaired 
· Higtened ability to recognise voices 
· Neurons can be trained to be responsive to other visual forms then faces 
· Methods in vision research 
· Functional magnetic resonance (fMRI) 
· Observing people who have brain damage 
· McCollough effect: after image phenomenon 
· Depends on colour and pattern 
· If you were shown a red striped circle and a green striped circle and then later a black and white striped circle you would see the red and the green colours inside the white and black strips 

Viewing the World in Colour 
· The stimulus for colour 
· Longest wavelength: red, shortest: violet
· Colour is psychological interpretation, it isn’t a physical property of light itself 
· Colour depends on 3 properties of light 
· Wavelength is most closely related to hue, amplitude to brightness, and purity to saturation
· 2 kinds of colour mixture:
· Subtractive colour mixing: removing some wavelengths of light, leaving less light than was originally there
· Pigments absorb most wavelengths and selectively reflect some 
· Additive colour mixing: superimposing lights, putting more light into the mixture then exists in any one light by itself 
· Shine red, green and blue light onto a white surface 
· Trichromatic theory of colour vision 
· First settled by Thomas Young and modified later by Hermann von Helmholtz 
· Says human eye has 3 types of receptors with differing sensitivities to different wavelengths
· People can see all the colours in the rainbow because the eye does its own ‘colour mixing’
· Primary colour is all you need to make any colour 
· Colour-blindness: encompasses a variety of deficiencies in the ability to distinguish among colours 
· Name is incorrect, only few people are fully colour blind
· Most are dichromats: make do with only 2 colour channels
· Opponent process theory of colour vision 
· Complimentary colours: pair of colours that produce grey tones when mixed 
· If you stare at a strong colour then look at a white paper youll see an afterimage 
· It will be the complinent of the colour you originally stared at 
· The opponent process theory of colour vision:
· Ewald Hering 
· Colour perception depends on receptors that make antagonistic responses to 3 pairs of colours 
· 3 pairs  of colours: red vs green, yellow vs blue, black vs white 
· Explains why we need 4 colours (red, green, blue and yellow) to describe colours 
· Recounciling theories of colour vision 
· Takes both trichromatic theory and opponent process theory to explain colour vision 
· George Wald: the eye has 3 type of cones 
· Each type is sensitive to a different band of wavelength  
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