PSY 1101 L5     Sensation and Perception
· Sensation: physically, what your eyes are seeing
· Transform external energy (stimulus input) ---- Sensation ----Meaningful percept?
· Quantity? Easy question
· Quality? Hard question
· How is my experience different from yours?
· We all have same sensory receptors
· Yet, what you and I called experience and conscious are different

Bottom-up processing
· Sensory receptors and sensory nerves relay basic information to the brain
· The brain interprets this information
Top down processing
· Previous experience and expectations affect the detection and analysis of information
· Role of memory. Compare input with memory
· Role of attention. Attention can alter conscious on input
Sensation 
· Sensory input and transmission/transform
· Transform a form of energy to other kind of energy
· Earth energy to electrical energy
· Transduction: receptor translate the physical energy
· Objective
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Extraction of basic features
Adaptation
· If a stimulus intensity remains constant, our sensory receptors adapt to it.
· Feel the coldness of the water in the swimming pool, but no longer feel it
Extraction of basic features
Features to be extraction (physics of energy)
· Frequency 
· Intensity
· Location
· Duration
Perception
· Must involve memory
· Processing takes place at a higher level, compare
· Might involve consciousness
· Subjective
If you see random colors and lines, sensitive
If you see the meaning of the painting, you are working at perception level.

Energy (intensity) absolute threshold
· Detection of minimum energy require
Absolute threshold (limen)
· Require to detect stimulus 50% of the trials
· subliminal/supraliminal stimulus
Difference threshold
· Just notice the difference (jnd)


Signal detection theory
· Absolute threshold may vary for reasons that have nothing to do with sensitivity
· Subject might be more or less willing to indicate that they have detected a low intensity stimulus
· On some trials, a no-stimulus catch trial is included
· Four error
Hit – there is stimulus, you detect it
Miss – there is stimulus, you didn’t detect it
False positive – there isn’t, you answer yes
Correct rejection
Decision-making theory
True concussion?
Diagnosis 
· Correct threat (hit)
· Missed games (false positive)
· Risk
· No risk
Sensory coding
· Limitations of neuron’s all-or-none law
· Coding of sensory modality
· Muller’s “specificity”
· Different neurons are interested in different things 
· Frequency modulation
Audition
· Physics of acoustic energy (sound)
· The ear
· Frequency coding
Frequency theory
Place theory
Physics of sound
· Frequency (Hz) 
· Intensity (dB)
· Location
· Duration 
Auditory threshold
· 500-4000 human are extremely sensitive of
Intensity scale
· Decibel (dB)
· Measure of sound pressure level
Log scale
10dB   10(10^1)
20dB   10(10^2)
Risks to hearing
Audition, the ear
· Outer ear
· Pinnae
· Auditory canal
· Middle ear
· Ear drum
· Hammer, anvil, stirrup
· Inner ear
· Cochlea (fluid filled)
· Auditory nerve 
Frequency coding
· Frequency theory
· Place theory
Theory of pitch & intensity
· Frequency theory
Frequency theory
· Frequency of times auditory nerve fires codes frequency
· Intensity coded 
· Problems
Limit to the frequency at which a neuron can fire
We hear frequency up to 20000Hz
Place theory
· Frequency coded by place stimulated on tympanic membrane
· Intensity code by frequency of firing
· Specific neuron for specific frequency
· Neuronal populations throughout the auditory relay system do respond to very specific frequency
· Damage to basilar membrane will result in hearing problem
· Low f generates a general movement of basilar membrane
Location of sound
· Time difference between arrival of the sound
· Intensity difference between ears
Cochlear implants (bionic ear) 人工电子耳蜗
· Cochlea destroy
· The sound the listener hears is not completely natural
New methods
· Optogenetic
Auditory pathway to cortex
· Medulla
Superior olivary nucleus 
Cochlear nucleus
· Midbrain
· Thalamus
· Auditory cortex
Identifying sound
· Thalamus – primary auditory cortex
· What? Structure anterior to primary auditory cortex and anterior frontal lobe
· Where? Posterior to primary auditory cortex, parietal lobe and frontal lobe
Vision 
· Retina
· Optic nerve
· Optic chiasm
· Optic tract
· Visual area of thalamus
· Visual cortex
· Things in the left side goes to the right visual cortex
· Hypothalamus detects light and darkness, if it is destroyed, you will fall asleep at any time of the day
Adaptation 
· If a stimulus intensity remains constant, our sensory receptors will adapt to it
The eye
· Cornea
· Lens 
· Iris/pupil
· Retina
· Cones & rods 
· Fovea
· Blind spot
· Light entering eye triggers photochemical reaction in rods and cones at the back of the retina.
The retina
· The rods and cones have a chemical reaction to light
· If the reaction is strong enough
The cones
· Packed in the center of the retina, near the fovea, where vision is more acute “acuity”
· Color vision: three types of cones: red, green, blue
· Yellow: red + green,
· A single cone may project to a single bipolar cell
· Output of the cone will have to be very high to activate the bipolar cell
· The output is dependent on the intensity of the light
· Need a great deal of light to see in colors
The rods
· In the periphery
· More rods than cones
· But the rods are spaced relatively far apart
· Not sensitive to color
· May able to see blueness
· Several rods project to a single bipolar cell
· Sensitive to very low level of light
Color theory
· Two theories to explain how we see color
· 3 color theory 
· 2 color theory
young – Helmholtz 3 color theory
· 3 types of cones
· all colors are made by mixing these three colors
3 color theory against
· never see a reddish-green nor blue-yellowish
· we see yellow and white
· color blindness: always red-green or blue-yellow color-blind. If we damage the red cone, would we not just be red color blind?
· Color adaptation
· Red or green color blindness
Missing red cone
Missing green cone
Adaptation and After Image
Hering 2-color theory
· Opponent-color theory
· Red and green cones project to a common bipolar cell
· Red-green bipolar cell increase firing when red is presented but decrease firing when green is presented
Evidence for 2 color theory
· Color blindness
· Blind to 2 colors
Visual pathway to the cortex
Future detection
· Single neuron in the primary visual cortex seem to be highly specialized for the detection of very specific features
· Horizontal and vertical lines
Response of neurons in the visual cortex to specific features of the image
· Different angle

Sense – retina processing – feature detection – abstraction – recognition

Feature detection
· Farther from the primary visual cortex, highly specialized regions detect very specific objects

Recognition of faces
· Right inferior temporal lobe
· Fusiform gyrus
Learning or genetic?
Autism

Pain
· Common to all senses
· Intense stimulation
· Receptors: nociceptors 
· Phasic pain (myelinate)
· Tonic pain (long-last) (non myelinated)
· Different pain pathways 
· Natural pain-killer (endorphins)
Perception of pain
· Great deal of individual differences
· Highly psychological
· Pain perception can be easily modulated by
· by drugs (pain-killer)
· By inattention
· By “will”
· Strong placebo effects
Gate control theory of pain
      Bottom-up processing
· Pain receptor and some other receptor stimulated simultaneously
· Attend to other sensation (yelling at others)
· The other sensation is processed and we become conscious of it
· Processing of pain in inhibited, not conscious of it any more
Top-down processing
· Consciously “will” ignore pain and attend to something else

Perception 
· Sensation: sensory input and transduction, extraction of basic features
· Perception: integration of input information, involve memory and learn
Visual capture
· Our sense of vision dominates other senses
· When there is simultaneous stimulation of our receptors, vision captures our attention
· Mcgurk test
· Concert: loudspeaker behind, dinger in front
· Voice appears to come from singer
· IMAX/3D movie theaters
Perception organization
· Gestalt organization
· Grouping
Figure-ground
Depth perception
· Learn or born with
Visual cliff
· The baby will not crawl out beyond a cliff
· Newborns of almost animals are refused to do
Binocular cues
· Having eyes in the front, in order to see depth
· The two eye do not see the same things
· Retinal disparity. The image that falls on our two eyes is not same
· 3D movie, two cameras, different distance
· Stereograms, contain two different views of the same thing
Monocular cues
· Relative size, near objects are larger than far objects
· Relative height: far objects are higher in the visual fiels
· Linear perspective: parallel lines such as a railway merges in distance
· Texture gradient
· Interposition
· Relative brightness (shading): near, more light
· Placement of shading alters perception of whether an object
· Shading 
Motion perception
· As light sequentially stimulates one retinal cell after another, our cortex may experience this as movement
· Approaching objects become larger, retreating objects become small
· A moving object will move across the retina
· Stroboscopic motion: still pictures vary slightly in position
Apparent (illusional) movement
· Image changes position
· We move our eyes
· Need to distinguish whether the object or eyes are moving
· Eyes are always moving and we are conscious of it
Perceptual constancies
· Allows us to perceive an object as unchanging even though the stimuli that fall onto receptors have changed
· Shape constancy
· Size constancy
· Lightness constancy 
Perceptual context
· Context can influence how we perceive
· Same color will not appear to be identical if presented in different background color
· Grey will appear to be darker with white background than black
· Cortex makes error when takes context into account
Learning to perceive
· To what extent perception inherited and to what extent is it learned
· Test those who although blind from birth have recovered their vision
· Patients could distinguish figure from ground
· Could detect color
· Could not recognize objects
Perceptual adaptation
· Non-mammals cannot adapt (re-learn) if their retina is rotated
· Kittens, monkeys and humans can re-learn to the visual reversal
· But dependent on critical period
Experimental studies
· [bookmark: _GoBack]Kittens 
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