gNov 5 mon
How do we hear: How do we study sensation: Why do we spin:
· List the 5 main steps involved in the sense of audition
· Explain why alcohol causes the spins
· Explain how different sounds are transduced and perceived from sound waves
Sensation
· Detect properties of stimuli (detecting)
· Sensory receptors & nervous system (auditory organs)
Perception
· Organize, interpret sensory input (organize)
· Recognize meaningful objects, events (recognize)
Sensory Adaptation

· diminished sensitivity when constant stimulation 
· focus on informative changes in environment

Transduction

· transforming sensory input (light, sound waves, etc.) into neural impulses our brain can interpret (converting energy)

Waves received by ears, transduced into neural signals
Without ears to hear it, the waves are just waves, not sound.
How does the ear transduce waves into sounds?

· Pinna funnels wave into ear canal, causing eardrum to vibrate.
· Ossicles vibrate in turn (MIS), stapes presses on membrane behind oval window, moving gel inside cochlea.
· Gel inside cochlea vibrates basilar membrane.
· Auditory hair cells on basilar  membrane vibrate, which pulls at cilia.
· Pulling at cilia changes electrical charge across membrane, transducing mechanical energy into auditory neural activity.
How Do We Detect Different Sounds?
· Frequency (cochlea layed out)
- High Pitch: Vibrate parts of basilar membrane near oval window (Place theory)
-Medium Pitch: Fire in middle of basilar membrane, but out of sync. (Volley theory)
- Low Pitch: Fire neurons in tip of basilar membrane (frequency Theoy)
· Loudness
- As the loudness of the sound increases…
· Neurons fire more often for high and medium pitch
-More auditory hair cells are active (causing more neurons to fire)
· For low pitch
· Timbre
-Complexity of the sound       -Most sounds are complex
· Combine multiple tones together
-Activate many auditory neurons simultaneously
· Need synthesis
Ethanole makes the gel lighter and therefore as it sloshes around stimulate hair cells telling the brain to move.
Nov 7 wed
· Describe how loud music can affect the sense of hearing.
· Compare and contrast two types of methods for measuring sensations.
· Describe the major structures of the eye, and explain how they guide the incoming ray of light toward the eye’s receptor cells.

· Describe how the cells of the retina transduce photons of light into neural energy.
· Distinguish trichromatic from opponent process theories of colour vision.
· Describe the two pathways through the brain involved in the conscious experience of visual perception, including what information is processed in each stream.
___________________________________________________________________________________
1. Threshold Methods
Threshold

· point sensory information is strong enough to be noticed

· Absolute threshold

· smallest amount of sensory stimulus needed to notice that the stimulus is there at all

· Just Noticeable Difference (JND)

· Size of a difference in a stimulus needed to notice that a change has occurred

· More intense stimulus, ( bigger change needed
2. Signal Detection Theory
Discriminating sensory signal from noise in which it’s embedded

· Hear your phone ring in your backpack

· Hear the sound of a trumpet in the orchestra

· Taste salt diluted in water

· Identify guilty person in a lineup with innocents

· See an image in the foreground…

First Steps to Vision
1. Light enters pupil

2. Lens accommodates for distance, focuses and reflects image to back of eye (retina)

· Upside down and reversed

Retina

3 layers

· (can distinguish 5, but we can simplify)

· 130 MILLION photoreceptors

· Rods & cones

Light passes through 2 of the layers to get to photoreceptors

Light entering triggers photochemical reaction in rods and cones at the back of retina. The chemical reaction in turns activates bipolar cells which activates ganglion cells, the axons of which converges the form optic nerve. This nerve transmits information to the visual cortex in the brains occipital’s nerve. Gang and bio = transparent
3. Light particle passes through transparent ganglion cells & bipolar cells

4. When light hits molecules of photopigments in rod or cone, molecules split apart and bleach

· Transduction!
5. Signal passed from photoreceptor to bipolar cell, to ganglion cell

6. Axon of ganglion cell heads to optic nerve, on to visual cortex or midbrain (superior colliculus)
Dorsal stream: where   Ventral stream: what
Nov 9 fri
· Describe the two pathways through the brain involved in the conscious experience of visual perception, including what information is processed in each stream.
· Describe how blindsight is possible in the brain.
· Describe the key message of Gestalt psychology.
· Differentiate top-down from bottom-up processing.
· Provide examples of Gestalt principles that help us understand the process of visual perception.
· List and describe examples of binocular and monocular distance cues.
Eye -> thalamus -> primary visual cortext -> Movement/information from both eyes -> perception of location and movement    DORSAL

Eye -> thalamus -> primary visual cortext ->Orientation and width of line/colours -> Three dimension form perception    VENTRAL

conscious awareness of seeing? A) Pathway that goes from eyeball to thalamus to primary visual cortex.

Gestalt Psychology -The whole is more than the sum of its parts
1. proximity

· objects close to each other are perceived as a whole
2. Similarity

· group figures that are similar to each other;see similar objects as comprising as a whole
3. Symmetry

· group things that are symmetrically arranged

4. Closure
-missing info. are filled automatically by our brain. When missing object is contour it = Subjective contour/=.
5. good continuation
6. perceive objects as whole even if other object blocks them
7. figure-ground

Bottom-up

· Starts with info from senses, works up to integration

· Building schema

Top-Down

· Guided by knowledge, expectations, or beliefs

· Fitting incoming info to existing schema
	Monocular Distance Cues

· Relative Size

· Interposition or Overlap

· Elevation (Relative Height in the Plain)

· Texture Gradient

· Linear Perspective

· Light and Shadow




· Perception of Shape                                          
· Shape constancy

· Perception of Form

· Figure-Ground

· Grouping

· Perception of Depth

· Binocular cues

· Monocular cues

Binocular Distance Cues
1. Retinal Disparity

· A slightly different image is projected onto the retina of each eye

2. Convergence

· Muscular cue

· Eyes turn inward, muscle tension signals brain to interpret angle of eyes

Text book notes

Cross model processing: mixing of sense across the brain; single brain region might serve double duty
Bottom-up: construct stimuli form its part.
Top-down: conceptually driven and influenced by our beliefs and expectation

Eg.BU = saxphone player…TD= Woman

Sensation: Our sense as detective

-transduction

-absolute threshold

-sense receptors
-JND

Subliminal perception: processing of sensory information that occurs below the level of conscious awareness

Subliminial persuasion: subthreshhold  influences of product choices, election and life decisions.
Perception: When our sense meet our mind

Perceptual set: We group together things that go together

Perceptual constancy: the process which we perceive stimulus across varied condition

Size consistency: brain mentally enlarges figures far away from us so that they appear more like similar objects in the same scene

Color consistency: ability to perceive color consistently across different level of illumination.

Selective attention: process of selecting one sensory channel and ignoring or minimizing other.

Eg…cocktail party effect: ability to pick out an important message like our name in a conversation we are not part of
Brightness: intensity of reflected light that reaches our eyes. Hue: colour of light

Cornea: part of the eyes that contains transparent cells that focus light on the retina
Lens: part of the eye that changes curvature to keep images focused

Accommodation: changes the shape of lens to fouces on objects near of far

Retina: membrane at the back of the eye responsible for converting light to neural activities

Fovea: centre portion of retina

Acuity: sharpness of vision

Rods: receptor cells in the retinaallowing us to see in low level of lights

Cones: let us see colour

Blind spot: we cant see with because there are no rods or cones
Ganglion: last cell in retina circuit, bundle all their axons and depart the eye to brain
Optic nerve contains axon of ganglion cell, travels to the retina and to Lateral geniculate nucleus to primary visual cortex …to  extrastriate cortex and to dorsal and ventral roots
Trichromatic theory:idea that color vision is based on our sensitivity to three different colout

Colour blindness: inability to see some or all colour

Depth perception: ability to judge distance and three dimensional relations

Monocular depth cues: stimuli that enable us to judge depth using only one eye

-relative size (distant = small), texture gradient (less apparent for far object), interposition (object blocking), linear perspective, Height in plane, light and shadow

Comparison in our brain of two visual fields from the two eyes is called 

Binocular depth cues: using both eyes

Binocular disparity: each eye see differently; Binocular convergence: or eyes converges for nearby projects and our brain estimate distance base on that

Inattentional blindess: failure to perceive an event when our attention is directed somewhere else

Visual agnosia : can see shape and colour and can recognize it

Blindsight: ppl with damage in VI can make correct guess in environment though they can’t see them.
Olfaction: our sense of smell
Gustation: our sense of taste

We can taste from taste buds (papillae = bumps = numerous taste buds)

Umami = meaty/savory taste …glutamate
We are strongly biased by sense of smell

Smell and taste: our smell and taste enter the brain by different route but converges on the orbitofrontal cortext

Antidepressant drugs enhance taste. Serotine and nor pineprephrine  are neurotransmitter for taste recpetors.

Pheromones: odourless chemicals that serve as social signals to members of ones species

Somatosensory: our sense of touch, temperature, and pain

Proprioception: our sense of body position

Vestibular sense: our sense of equilibrium or balance

Refered pain: pain in a different location

Mechnoreceptors” sense light touch and deep pressure

Freemerve endings: detect pain…in fingertip =paper cut hurts a lot

How we perceive touch and pain: touch information travels faster than pain stimuli. Torouch informs us of our immediate surroundings while pain tell us to take care of our body. Painful stimuli triggers withdrawal reflexes. Pain travels through brain stem to thalamus to somatosensory cortex and limbic centre in brainstem and forebrain. Endorphins are painkiller. Pain has a threshold-> point where we perceive pain. We experience pain through thermal, mechanical, and chemical. Pain can be short termed or chronic.
Phantom pain: pain or discomfort in amputated limb.

Proprioception: sense muscle stretch and force. Stretch receptors in muscle and force detectors in muscle tendons. This info. travel through spinal cord to brain stem to thalamus to somatosensory and motor cortexes.

Our brain combine this information from muscle and tendon with a sense of intention to obtaon a perception of our body’s location
In addition to cochle, the inner ear contains three semicircular canals (in inner ear responsible for our sense of balance) and otoliths (sense linear movement and gravity). Hair cell inside semicircular canals feed into vestibular nerve. Linear movement gravity and acceleration disturb the fluid in the canals and otholis activates the hair cells.  Vestibular information reaches brain stem that control eye muscles and trigger reflexes that coordinates eye and head movement. Also travels to cerebellum which controls our bodily response that enable us to catch our balance when we are falling.

Visual input and vestibular input = different = nausea and dizziness

