CHAPTER 6 – SENSATION & PERCEPTION


Sensation

I. Basic Principles
A. The musts of sensation
· In order to have sensations…
· Our organs must be able to detect a physical energy
· Transduction
· The physical energy that is detected my the senses must be translated into a message the brain can understand
· Translated into a neural message/electrochemical message
· Transmission
· Transmission to the brain for further analysis
· Sensory receptors
· Deal with physical energy (ex: sound waves, light waves)
· The ones that detect, transduce, and transmit.
· Other definitions
· Perception
· Organize and interpret in a meaningful way
· Bottom-up processing
· Start from scratch and you build it up
· Ex: sensation
· Top-down processing
· Interpret the info trough your knowledge, past experiences, moods, etc.
· Ex: perception.
· Not starting from scratch
· Prosopagnosia
i. When someone can describe you, however they cant recognize familiar faces (due to injury to the right temporal lobe)
B. Measuring the senses
· Psychophysics
· Study of the relationship b/w the physical world and our experiences
· Absolute Threshold
· Minimum amount of energy that must be present for physical energy
· 50%
· [bookmark: _GoBack]Difference Threshold (JND)
· Need to detect changes in physical stimulation and differences b/w 2 stimuli
· Minimal amount of change in physical stimulation in order for someone to recognize it 50% of the time
· Webber’s Law
· Study in book on own, MIDTERM
· Signal detection theory
· Everyone has a different absolute threshold
· Someone’s absolute threshold with vary from time to time
· Our ability to detect physical stimulation does not depend … mental, physical aspects will affect if we pick up on the physical stimulation
· Our ability to detect physical stimulation s affected by the judgments we make
· Subliminal Stimulation
· Read in book, exam
C. Sensory Adaption
· Tendency for our sensory receptors to either respond less or stop responding to a stimulus that is either non threatening or non-changing
· Value: 
· Our attentional resources are very limited
· Turns the volume down of unnecessary stimulus
· Without it, we wouldn’t function properly
· Circumventing sensory adaptation
· We can never adapt to severe pain
· Sensory adaptation in the eyes

II. Vision
A. The Stimulus
· We need a healthy visual system and there must be light. No light = no vision
· Light is a form of electromagnetic radiation, and part of the electromagnetic spectrum. 
· Visible light
· 2 characteristics of light wave
· Physical: 
· Wavelengths (distance b/w peaks of waves)
i. Long WL = RED
ii. Med. WL = GREEN
iii. Short WL = BLUE

· Amplitude
i. Height of the wave
· Psychological: 
· Hue (color)
i. Color does not exist in the physical world, it is created by the brain. 
· Brightness
B. The Eye
· Focusing Light
· Light enters cornea (tough transparent tissue) 
· Role: protect the eye
· Aqueous Humour
· Chamber filled with fluid
· Provides nutrients and oxygen to the eye
· Pupil
· Opening in the iris
i. Iris gives eye color
· Lens (accommodation)
· Shape like a disc
· Elastic
· Changes its shape to help the eyes focus of varying distance
· Vitreous Humour
· Chamber filled with gelatinous fluid
· Helps eye contain its shape.
· Retina
· Where detection, transduction and transmission takes places
· The Retina Structure
· From the innermost layer
· Rods and cones (see below)
· Rods and cones connect to bipolar cells
· Bipolar cells connect to ganglion cells
· Axons of ganglion cells bunch up to form optic nerve = takes info to the brain
· Blind Spot
· Where the optic nerve leaves the eye
· No neural tissue
· Fovea
· Centre of retina
· Responsible for our highest visual acuity 
· Rods and Cones
· Photoreceptors
· Detect physical energy, transduce and transmit it to the brain
· Differ in:
· Shape
· Number
i. Rods outnumber cones 20:1
· Functions
i. Rods
1. Super sensitive to light
2. Need very little light to get activated
3. Allow us to see black, white and grey shape
4. Help us see when it is dim light
5. Better than the cones helping us detect movement
6. Peripheral vision
ii. Cones
1. Not very sensitive to light
2. Need a lot of light to be stimulated
3. Cones help see color
4. Help us see fine details of image
· Location
i. Rods not found in fovea
ii. Rods in periphery 
iii. Cones are in high concentration in the centre
iv. Fovea = cones only
· Connection to bipolar cells
i. Cones have 1:1 with bipolar cell
ii. Several rods could be connected to one bipolar cell.
C. Visual Information Processing
· In order of increasing complexity:
· Retina
· Ganglion cells
i. Transmit info to brain
· Visual cortex
· Feature detectors, cells will only fire if a specific visual pattern is present
· Those cells send message to other feature detectors when more complex patterns are present.
· Parietal and Temporal Lobes
· “Where”
i. when visual info is processed, it allows us to determine where the object is locate in space
ii. allows us to track the mvt of that object
iii. allows us to direct our mvts towards it
iv. injury to where pathway = don’t know where things are in space
· “What”
i. helps us recognize and identify the object we look at
ii. injury to what pathway means the person can’t recognize objects
· Parallel Processing
· Serial processing
i. When step 1 is done, you move to step 2, etc.
· Subconscious processing
i. When the brain takes a task and breaks into several pieces and different groups of neurons will tackle a different piece of the job.
ii. Work separately and independently from each other, but work simultaneously.
D. Color Vision
· Young-Helmholtz Theory
· Trichromatic theory
· 3 primary life colors 
· red light, green light, blue light
· 3 types of cones, each cone can be activiated by a # of different colors of light. However maximally activated by only one color.  Different wavelengths will activate the cones on different levels. The brain will watch the pattern of combination (what extent and what combination). The brain will determine what color you will see.
· All cones are equally and maximally activated  white
· Activated equally and minimally  black
· RG min B = yellow
· Opponent-Process Theory
· Hering
· Acknowledges the young-helmholtz theory, however lots of visual phenomena is missing
· Afterimages
i. Visual image that persists even though the physical stimulation has ended.
· 4 primary light colors
i. RGBY
· In the visual systems, there must be 3 antagonistic color systems:
i. RedGreen
ii. BlueYellow
iii. BlackWhite
iv. If the red light excites the system, those neurons will be inhibited by the green light (same for other systems)
v. Excited by one, inhibited by another.
vi. The brain pays attention to the patterns of excitations and inhibitions of those systems
· Bottom Line (To Date)
· Both theories
· Tri.  Cones (Retina)
· Each cone is maximally relative to one wavelength
· Opp. Pro.  ganglion cells (Retina) + neurons in the brain (ex: Thalamus)
· How do we see color again?
i. When visible light hits the surface of an object,

III. Hearing (Audition)
A. The Stimulus
· Sound wave
· 3 physical characteristic
· Frequency
i. Length of the sound wave 
1. Distance between the peaks
ii. Measured in Hz
iii. Physical characteristic that’s translated into the psychological experience of pitch.
iv. LLL
1. Lower pitch
v. SHH
1. Higher pitch
· Amplitude
i. The height of the sound wave,
ii. Measured in Db.
iii. Physical characteristic that is translated in the psychological experience of loudness
· Complexity
i. How many different frequencies and amplitudes 
ii. Psychological experience of timbre
B. The Ear
· Outer Ear
· Pinna
· Auditory canal
· Middle Ear
· Eardrum
· 3 tiny bones (ossicles) (learn the individual names of bones)
· Oval window
· Inner Ear
· Cochlear fluid (cochlea)
· Basilar membrane
· Hair cells (cilia)
· Brain (via auditory nerve)
C. Detecting Loudness
· Less hair cells firing, sound will be less loud
D. Perceiving Pitch
· Place Theory
· Hair cells located in different areas respond differently to sound waves of different frequencies
· Hair cells that are placed at the beginning of the basilar membrane are maximally responded to sound waves of high frequency
· Hair cells that are placed at the end of the basilar membrane are maximally responded to sound waves of low frequency
· Frequency Theory
· Rate of firing
· How many action potentials the hair cells are fired per second.
· The # of action potentials firing per second are going to tip the brain as to the frequency of the wave.
· 1:1 ratio b/w action potentials and # of Hertz in he sound wave
· However, hair cells can only fire 1000 action potentials per second. But, humans can detect up to 20 000 hertz
· The volley principle, different hair cells are going to synchronize their fire to detect stronger sound waves. 
· Bottom Line
· Place theory explains best detecting high frequency sound waves.
· Frequency theory explains best detecting low frequency sound waves.
· Combination of both theories could explain anything.
E. Locating Sound
· 2
· Time of arrival
· Loudness
· Directly…
F. Hearing Loss & Deaf Culture
· 2 kinds of hearing loss
· sensorineural hearing loss
· Damage to any of the structures that are involved with DTTA (Detection, Transduction, Transmission of neural info, Analysis)
· Cochlear implant
· Conduction hearing loss
· Not… DTTA 
· Digital hearing aid
· Compressed sound

IV. Other Senses
A. Touch
· Intro
· Skin is largest organ in the body
· Cutaneous senses
· To date, 4 diff types of receptors in skin (itch, pain, pressure, temperature (warm and cold))
· Mix and match
· Warm + cold = intense heat
· Diff sensations = activate diff core receptors
· Touch
· Importance
· HGM are vital
· Pain
· Intro
· Sensory receptors for pain are all over the body
· Nociceptors
· Survival
· Essential for survival
· Gate-Control Theory
· Cultural factors, 
· Neurological gate in the CNS in the spine
i. When the gate is closed, we either experience no pain or very little pain
ii. A # of diff tings can affect when the gate opens and closes.
iii. Small nerve fibres
iv. Large nerve fibres
· Application
· The Role of the Brain
· Plays an important role in opening or shutting the Gate down
· Stimulation-induced analgesia
· Belief-induced analgesia
i. Hook-swinging
ii. Placebo effect
· Stress-induced analgesia
· Endorphins
· P. 256-258 + fig 6.22
· EARN A POINT
B. Smell (olfactory)
· Chemical sense 
· Olfactory receptors
· Olfactory epithelium
· Olfactory bulbs
· 10 million olfactory receptors
· Can be categorized into 1000 diff types
· 10 000 odors
· Regeneration
· Every 10-20 days you have new olfactory
· Seriously affected by age
· Very strong connection with smell, emotions, and memories.
· Anosmia
· Complete lost of sense of smell
· Specific anosmia
· Cannot smell certain things
· SOME Asian herbalists can smell certain diseases off of people





PERCEPION

A.  D
B. d
C. Motion perception
· Basic assumptions
· Is the retinal image stationary or moving?
· Is the retinal image enlarging?
· If so, brain assumes the object is moving towards you.
· If shrinking, the brain assumes the object is moving away from you.
· How fast is the retinal image shrinking/enlarging/moving?
· Can determine how fast an object is moving.
· Stroboscopic movement
· Flash them at 24 still photographs per second
· Phi phenomenon
· Lights being turned on and off very quickly
· Mind is perceiving it as 
D. Perceptual Constancy
· Our ability to perceive objects particularly familiar ones as remaining, the same in spite of retinal image change.
· Color constancy
· Ability to perceive the color of an object in spite of change in sensory input and light change.
· Lightness constancy
· Ability to perceive an object that is grey, white, or black to remain grey, white, or black in spite of lighting conditions.
· Relative luminance
· One of the explanations offered to explain color and lightness constancy.
· When the brain is monitoring the amount of light deflected off an object, it does not do it in a vacuum. It does not solely focus on that object.  The amount of light reflected off an object relative to its surroundings.
· Size constancy
· Ability to perceive that the size of an object is fixed in spite of changes in sensory input and retinal image.
· Size-distance relation

II. Perceptual Interpretation
C. Sensory Deprivation & Restored Vision
· Human Studies
· Perceptual abilities are broken, but eyes are working fine.
· Shape, depth and size = major problems
· Therefore, experience is essential for proper development.
· Critical period
· Absolute must for proper neuro-pathways 
· Don’t have stimulation from the outside world
· Vision critical period: 0-6 yrs old
D. Perceptual Adaptation (in vision)
· 40o to the left
· Upside down
· Ability of the brain to adapt to a visual world that has been distorted or turned upside down. 
E. Perceptual Set
· Mental predisposition to perceive the world in a certain way
· Schema
· Mental representation of something
· Ex: 9/11
· Importance of context
· Instances where the context itself will determine how you interpret something.
· The Kuleshov effect
· Believed you don’t need a good actor to create emotions.
F. Perception and the Human Factor
· Human factor psychologists
· Use knowledge about human perception to design environments, gadgets, appliances, machinery

III. Is there Extrasensory Perception?
· Some terms:
· Telepathy
· Guided communication between minds
· Clairvoyance
· Perceiving remote objects or remote events
· Precognition
· Predicting the future
· Psychokinesis
· Mind over matter
· Using your mind to make a table fly
· Parapsychology
· Scientific study of the paranormal.
· 
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