Chapter 6 Sensation & Perception
Sensation
A. The musts of sensation
· In order to sense we must… 
· Detection a physical energy 
· As humans we can only detect a small portion of the energy in the world 
· For example, can’t detect X-Rays, television waves, radio waves
· Different species detect different energies…
· For example, dogs detect silent whistles; bees detect magnetic fields.
· We only know the world as we sense it.
· Transduction must take place
· Physical energy transformed to message brain can understand.
· Transmission  — the message must be transmitted to the brain
· If we miss any of those steps we will not feel sensation.
1. Sensory receptors
· Those that detect, transduce, and transmit energy…
· Without them, no sensation, no connection with the outside world.
· They connect the nervous system and body to the external world.
2. Perception
· Brain takes what is sensed and organizes, integrate, and interpret the information in a meaningful way.
· Perception understanding something …
3. Bottom-up processing
· Processing of incoming raw data
· Sensation is a bottom-up process
4. Top-down processing
· Using our knowledge, experiences, memories, biases, culture, expectations, moods, etc. to influence and affect information.
· Start with what we know … 
Can have sensation without perception: Prosopagnosia
· Occurs when area in right temple lobe is injured— people lose recognition of familiar faces. 
· Can recognize voices etc. 
B. Measuring the senses
1. Psychophysics
· Field in psychology where researchers study how physical world attributes and psychological experiences of them. 
2. Absolute threshold
· Measuring the minimum amount of physical energy that must be present in order for us to detect it 50% of the time.
· Not same for every person; and for the same person varies from one time to the next. 
3. Difference threshold (JND)
· Minimum amount of change in stimulation that must occur in order to detect it 50% of the time. 
· Weber’s law notes that to be perceived as different, two stimuli must differ by a constant proportion (rather than an amount).
4. Signal detection theory
· Detecting physical stimulation is not dependent on the strength/amount of the stimulus— other variables affect it.
· Affected by:
· Health
· Motivation 
· Experience
· Expectations
· Energy
· Attention
5. Subliminal stimulation
· Study in the book

C. Sensor adaptation
· When our senses have been exposed to an unchanging stimulus, our sensory receptors fire less.
· Sensory adaptation allows us to focus on informative changes in our environment, without the distraction of uninformative background stimulation.
· All senses have sensory adaptation— however our body circumvents it.
· Eyes: consciously eyes wont move when focusing on one spot, but body unconsciously moves eyes. 
· You cant sensory adapt to pain because it would be dangerous for your body

Vision
A. The stimulus 
· Light is a form of electromagnetic radiation, part of the electromagnetic spectrum.
· The light we can detect is called visible light.
· We can only detect wavelengths of 100nm to 700nm.
· The two physical attributes of light help determine our sensory experience of them: 
1. Physical: Light’s wavelength (the distance from peak of one light to the peak of the next) determines its hue (the color we experience).
2. Psychological characteristic: The light’s intensity (amount of energy in light waves [determined by wave’s amplitude or height]) influences its brightness. 
· Color does not exist in the world. It is a creation of the world. 
· Long WL = Red
· Med WL = Green
· Short WL = Blue
B. The eye
1. Focusing light
· Light goes through cornea (tough, transparent tissue; covers eyeball and protects eye) which helps focus light.
· Aqueous humor — chamber filled with fluid which provides eye with nutrients
· Pupil (iris) is the center of the eye; gives you eye color— light goes through pupil.
· Can contract or dilate to allow more light in.
· From pupil, light travels to the lens (disc-shaped, elastic— changes shape to allow eye to focus on distance).
· Changing shape = accommodation
· Vitreous humor, gelatinous fluid that helps focusing the light… helps preserves eye’s shape.
· Finally, light reaches retina (light sensitive) where detection, transduction, and transmission happen!
2. Retina
· Multilayered.
· Light goes in till it reaches the rods and the cones (the sensory receptors) [see below]
· Bipolar cells connect to ganglion cells which connect to axons which bunch up together to form the optic nerve (the nerve that leaves the eye and carries information to the brain)
· Blind spot  = area where there are no sensory receptors etc. just axons
· If light falls here, you see nothing! Since there are no receptors to process it. 
· Fovea: falls center of the retina and  its made out of cones and it is responsible for fine details. 
3. Rods and cones
· Act as photoreceptors; are the sensory receptors in the eye; detect, transduce, and transmit.
· Differ in 
· shape, 
· number 
· (rods outnumber cones 20:1), 
· function 
· (rods are super sensitive to light, rely on them when its dark, can’t see color [black, white, grey], excellent at detecting movement; cones are not light sensitive, need a lot of light to be activated, for day vision, allow us to see color. ), 
· 
· location 
· (rods found in periphery some cones found, cones = fovea further you go from it less cones you have)
· connection to bipolar cells 
· several rods connect to bipolar cells
· one cone connect to bipolar cells
C. Visual information
1. Retina
· Begins processing visual information through ganglion cells.
2. Visual cortex
· Have feature detectors— highly specialized neurons that fire only if there is a specific stimulus in the environment.
· For example, certain only fire if there is a vertical lie, horizontal, or vertical 
3. Parietal & Temporal lobes 
· Parietal lobes: where pathway
· Tells us us where an object is in space relevant to me.
· Allow to direct movements toward object. 
· Temporal lobes: what pathway
· Tells us what object we are looking at 
4. Parallel processing
· Must compare to serial processing:
· Processing information one step at a time.
· Divides it to specific…Different group of neurons handle different pieces of the job.
· Do the work separately but simultaneously.
· A lot faster 


D. Colour Vision
1. Young-Helmholtz Theory (aka Trichromatic theory of vision)
· Proposes the idea that there are three primary light colors: Red, Green, And Blue. Using these we create every other colors. Because of this, we must have three type of retinal cones (each which responds to different wavelengths, but maximum responsiveness to a certain wavelength) 
· One cone maximally responsive to Long wavelength RED
· One cone maximally responsive to Medium wavelength Green	
· One cone maximally responsive to Short wavelength Blue
· Brain pays attention to what cone is activated, pattern, and the strength of activation.
· Brain uses this to create the experience of a specific color. 
2. Opponent – Process Theory 
· Agreed with the Trichromatic but he said it didn’t not explain everything
· He said the theory did not explain Afterimages: visual image that persist even though the physical stimulation ended.
· If you stare at a green circle for 30 sec-1 min and look at the white paper you will see red. Vice versa
· There are 4 primary light colours Red Green Blue and Yellow
· There must be 3 antagonistic colour system 
· Red and Green system
· Blue and Yellow system
· Black and White System
· In an antagonist system the neurons are excited by one colour and not by the other colour.
3. Bottom Line (to date)
· Both theories. Need the notes lol


Hearing
A. The Stimulus 
· Sound wave is the stimulus and sound is the psychological experience.
· Sound wave
· 3 characteristics
· Physical: Frequency
· Physiological: Pitch   
· Physical: Amplitude
· Physiological Loudness
· Physical: Complexity
· Psychological: Timber
· The 3 LLL
· Long sound wave = Low frequency= psychological experience of low pitch
· The 3 SHH
· Short sound wave = high frequency = psychological experience of high pitch
B. The Ear
· Outer Ear 
1.Pinna funnel the sound wave 
2. Auditory canal will amplify the sound wave
· Middle Ear
3 Eardrum is going to start vibrating and then the vibration will cause
4. 3 tiny bones (ossicles) they will start vibrating themselves and then this will cause
5. Oval window to start vibrating to
· Inner Ear
6.Cochlear fluid (cochlea) vibration from oval window will cause these fluids to have waves 
7.The waves will cause the Basilar membrane to start vibrating 
8.Vibration of the basilar will cause the Hair cells cilia to bend. Celia are the sensory receptors, which send it to other neurons and it will reach the brain.
· Brain (via Auditory Nerve) 


C. Detecting Loudness
By the number of Celia firing

D.1 Place Theory
· According to place theory sound waves of different frequency will cause maximized activation in different places in the basilar membrane
· High Frequencies sound waves will cause maximal activation at the beginning of the basilar membrane
· Low frequencies sound wave will cause maximal activation at the end of the basilar membrane
· At low frequencies it vibrates everywhere 
D.2 Frequency Theory
· According to frequency theory the brain will determine the rate of firing
· The frequency of the sound wave will determine the rate of firing
· High frequencies high firing
· Low frequencies low firing
· 1 to 1 between frequency and action potential, 1 hertz = 1 action potential per second
· However cilia can only fire 1000 action potential per second.
· The volley principle says that if there are a wave of 5000 hertz other groups of cilia will step and synchronize their efforts so we can hear because it can only handle 1000.

D.3 Bottom Line 
· Place theory explains best how perceive high pitch
· Frequency explains best how low pitch
· Combination of both explain in the middle of both
E. Locating Sound
· The brain is going to take a look at the time of arrival. 
· The ear closer to the source of the sound will get the sound first
· The brain also considers loudness
· The ear closer to the source will get the sound wave first. The 2nd ear will hear the sound wave less loud. The brain will compare that and figure out the source of sound
 F. Hearing Loss and Deaf
Conduction Hearing loss
· This happens when a person cant hear because one or more structure that conduct and shuttle the sound wave is damaged
· Ear drum would be an example of loss
· Digital hearing aid will amplify the sound and compress sound. 

Sensorineural Hearing loss
· This occurs when the sensory neuron or auditory nerves or anything that has to do with the deduction 
· Solution would be a cochlear implant 
Other Senses 
A. Touch
Skin is the largest organ in the body 
· Cutaneous senses
· Receptors 
· Mix and Match
A1 touch
· Touch is important for health and well being psychological and physical. 
· Premature babies are likely to leave hospital earlier if they are touched frequently 
      A2 Pain
· Pain is unpleasant sensory and emotional reaction to actual tissue damage or potential tissue damage
· Nocieceptors
· Detect physical chemical stimulation that are harmful
· Ability to feel pain is needed for survival 
Gate control theory
· There is a neurological gate in the spine. If it is open we will feel pain if it close we do not experience pain.
· Small nerve fibres that open the gate and we experience pain
· Large nerve fibres carry other info like pressure etc. when they are activated the gate is closed and we do not feel pain.
       Role of the brain
· It plays an important role in opening or closing the gate
· Stimulation induced analgesia
· There are certain areas of the brain when stimulated when person is having pain it stops.
· Belief induced analgesia 
· How are own beliefs will influence and affect experience of pain
· Hook swinging:
· Placebo effect:
· Stress induced analgesia 
· All of these are immediate by endorphins 
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