Topic Three: SENSATION AND PERCEPTION
An attempt to take a philosophical question and study from a side view
Question: “how do you know about the world?” “How do you have knowledge about the world?”

Overview:
People interact with something such as a flower, through the nervous system
Flower is a real object that is forming light waves (physical energy) and some bounce off the flower and into the eyes
Job of a receptor cell is to engage in the process of transduction: physical stimulus is transferred into a nerve impulse and end up in the visual cortex
Your brain is making sense of those impulses
Bottom up processing: start from the ground
Top down processing: more of the act of perception
Act of perception is due to our experiences of the world
 
SENSATION: the process by which our sensory receptors and nervous system and receive and represent stimulus energies from our environment 
Bottom-up processing: analysis that begins with the sensory receptors and works up to the brain’s integration of sensory information
Top-down processing: information processing guided by higher-level mental processes, as when we construct perceptions drawing on our experience and expectations

1) Receptor cell: to change physical energy into neural impulses (receptors can only be transferred into one type of receptor cells)
a. Photic receptors: in our eyes that translate light energy into neural impulses
b. Mechanical receptors: movement and sound waves that translate into neural impulses (mechanical processors in our body allows us to feel pressure)
c. Chemical receptors: what odour is, is chemicals floating in the air that will enter your nose/ also in your tongue that will give you flavours
d. Thermal receptors: enable you to detect temperature
2) Psychophysics: study the relationship between the world of physical energy and our psychological experiences towards that physical energy
Psychophysical methods: 
a. Thresholds
i. Absolute threshold: the minimum stimulation needed to detect a particular stimulus such as light, sound, pressure, taste, or odour, 50% of the time
ii. Difference threshold (JND): the minimum difference between two stimuli required for detection 50% of the time. We experience the difference threshold as a just noticeable difference (JND)
1. Weber’s Law: the principle that, to be perceived as different, two stimuli must differ by a constant minimum percent age (rather than a constant amount)
a. The difference threshold tends to be a constant fraction of the original stimulus intensity
Signal detection theory: predicts how and when we detect the presence of a faint stimulus (signal) amid background stimulation (noise). Assumes there is no single absolute threshold and that detection depends partly on a person’s experience, expectations, motivation, and level of fatigue
Subliminal stimulation: below one’s absolute threshold for conscious awareness
Priming: the activation, often unconsciously, of certain associations, thus predisposing one’s perception, memory, or response

b. Sensory Adaptation: diminished sensitivity as a consequence of constant stimulation 
3) Visual Sense
a. Physiology of the eye
i. Cornea bending of the light
ii. Iris: colour part of the eye: a ring of muscle that controls how much light is getting into the eye
iii. Right behind the pupil is the lens: responsible for focusing the clearest image on the back of the eye
iv. Retina: very back surface of the eye and is important because this is where the receptor cells are located 
1. Rods: responsible for achromatic: black and white vision and distributed all over the back part of the eye
2. Cones: chromatic or colour vision and located all bunched together 
v. The optic fibre: where the optic fibre leaves the eye, there are no receptors and thus you have a blind spot
b. Transduction: conversion of one form of energy into another. In sensation, such as sights sounds, and smells, into neural impulses our brains can interpret.  
i. Process of transduction: light will enter the eye and trigger a photochemical reaction in rods and cones at back of the retina

Pupil: the adjustable opening in the center of the eye through which light enters
Iris: a ring of muscle tissue that forms the coloured portion of the eye around the pupil and controls the size of the pupil opening
Lens: the transparent structure behind the pupil that changes shape to help focus images on the retina
Retina: the light-sensitive inner surface of the eye, containing the receptor rods and cones plus layers of neurons that begin the processing of visual information
Accommodation: the process by which the eye’s lens changes shape to focus near or far objects on the retina
Optic nerve: the nerve that carries neural impulses from the eye to the brain
Blind spot: the point at which the optic nerve leaves the eye, creating a “blind spot” because no receptor cells are located there
Fovea: the central focal point in the retina, around which the eye’s cones cluster

Visual information processing: 
Entry level: retina processes information before routing it via the thalamus to the brain’s cortex
Retina’s neural layers don’t just pass along electrical impulses; they also help to encode and analyze the sensory information
After processing retina’s receptor rods and cones, information travels to your million cells, through their axon making up the optic nerve, to your brain. Any given retinal area relays its info to a corresponding location in the visual cortex, in the occipital lobe at the back of your brain

Feature detectors: nerve cells in the brain that respond to specific features of the stimulus, such as shape, angle, or movement
Feature detectors in visual cortex pass such information to other cortical areas where teams of cells respond to more complex patterns 
Parallel processing: the processing of many aspects of a problem simultaneously; the brain’s natural mode of information processing for many functions, including vision. 

Two stage colour theory
Your ability to see the world in colour occurs in two different places
1.) Trichromatic theory (Young-Helmholtz): relates to the three trichromatic colours
a. We have receptor cells in our eye that are sensitive to colour: colour cones
b. This theory states that we have three different kinds of cones
1. Wavelengths: the distance from the peak of one light or sound wave to the peak of the next. Electromagnetic wavelengths vary from one short blips of cosmic rays to the long pulses of radio transmission
ii. Short wave lengths correspond to the colour blue
iii. Medium wave lengths corresponds to the colour green
iv. Long wave lengths corresponds to the colour red
1. Hue: the dimension of colour that is determined by the wavelengths of light; what we know as the colour names blue, green, and so forth
2. Intensity: the amount of energy in a light or sound wave, which we perceive as brightness or loudness, as determined by the wave’s amplitude

2.) Opponent-process theory: opposing retinal processes (red-green, yellow-blue, white-black) enable colour vision. Eg. Some cells are stimulated by green and inhibited by red, etc… Receptors in the eye will send messages to the thalamus:
a. Opponent-process neurons: dual function: blue and yellow as one opponent process neuron, and green and red as another
b. They can only process one information at a time
c. Red image stimulates green side and so when it is removed, the green side fires?

Stabilized Image
When you are looking at anything, your eye is making very tiny blueprints

PERCEPTION: the process of organizing and interpreting sensory information, enabling us to recognize meaningful objects and events
1.) Perception of form: how do we tell what shapes are there in the world?
a. Segregation
i. Segregation of objects: 
1. Figure ground relationships: whatever stands out in your experience is called the figure, and figures stand out against the background/ the ground. This is innate and a property of experience from birth. 
2. Grouping of objects: laws of perceptual organization (Gestalt psychology)
a. Proximity: We tend to group things that are close together, together
b. Closure: We know what objects look like, so we close off objects to make a whole
c. Similarity: things that appear similar, we tend to group as one thing
d. Continuity: we tend to group objects on the basis of its continuity
e. Connectedness
3. Ambiguous stimuli
b. Recognition
i. Feature detectors
1. Hubel and wiesel 
a. Simple cells in the visual cortex: some neurons can only detect vertical lines
b. Complex cells: can respond to horizontal lines, vertical lines, lines as they move, etc... these do more recognition
c. Hyper complex
d. Neurons are waiting to be programmed 
ii. Geons 
1. 36 geometrical shapes?
2. It is by way of those feature detectors that you can pick up the shape of geometric shapes

2.) Context 
a. Context effects: part of what we see is based on subjectivity
i. Exposing someone to something before seeing something will affect their perception
b. Cultural: 
c. Emotion and motivation
d. Depth via cues
i. Monocular (one eye)
1. Accommodation: shape of lens from side view is flat
2. When you look from both eyes, the shape is more rounded to give you a clearer shape
3. There are muscles attached to the lens
ii. Binocular cues (two eyes)
Two eyes have to work together
1. Convergence
2. Retinal disparity 
a. Gibson and walk’s visual cliff
b. Relative size
c. Depth
d. Motion
i. Cells: we have specific neurons that pick up motion
ii. Types of movement:
1. Real movement/motion: involves changing pattern of stimulation going across your retina
2. Apparent
a. Auto kinetic effect
b. Stroboscopic
c. Phi phenomenon
i. Bring someone into the lab, have to light sources, turn the lights on and off and on and off, ask them what they see, 
3. Perceptual constancies

The science of illusions
CONSCIOUSNESS
States that occur spontaneously: daydreaming, drowsiness, dreaming
States that are physiologically induced: hallucinations, orgasm, food or oxygen starvation
States that are psychologically induced: sensory deprivation, hypnosis, meditation
 
Consciousness: the state of being aware; the state of availability
Cognitive neuroscience: the interdisciplinary study of the brain activity linked with cognition (including perception, thinking, memory, and language)
Dual processing: the principle that information is often simultaneously processed on separate conscious and unconscious tracks

What are you conscious of right now? 
1.) Concept
There are different levels of being aware:
Pyramid of consciousness:
TOP: conscious
MIDDLE: preconscious
BOTTOM: Unconscious (Sigmund Freud: there are certain kinds of information and experiences that are too anxiety provoking. Today’s definition: any behaviour related to your body that has become a habit that you are not aware of anymore, or behaviours such as neurons firing that you do not exactly feel

Selective attention: the focusing of conscious awareness on a particular stimulus
Inattentional blindness: failing to see visible objects when our attention is directed elsewhere
Change blindness: failing to notice changes in the environment
2.) Waking
a. Function
i. Monitoring: it is through your consciousness that you are paying attention to your surroundings
ii. Controlling function: where you control your behaviour and deal with the interface of being yourself with reality
b. Properties
Dissociation: we can split our conscious awareness
Severe form of dissociation: DID: dissociative identity disorder: what we used to call multiple personality disorder	
In the West:
i. personal: it belongs to me
ii. Consciousness flows: it is like a river: from the time you wake up to the time you sleep, there is a steady stream of consciousness
iii. Consciousness is a selective process: consciousness flows from the time you are awake to sleep, but you are selective on what you experience
SLEEP: periodic, natural, revisable loss of consciousness –as distinct from unconsciousness resulting from a coma, hibernation, and so on
Alpha waves: the relatively slow brain waves of a relaxed, awake state
Delta waves: the large, slow brain waves associated with deep sleep
a.) Circadim Rhythm: the biological clock; regular bodily rhythms (for example, of temperature and wakefulness) that occur on a 24 hour cycle
b.) Stages of sleep:
Stage one sleep: only lasts for five minutes: easily can be awakened: some people have a particular experience in this stage: hypnologic images
Stage two sleep: sleep spindles: lasts twenty minutes: can be easily awakened
Stage three sleep: deep sleep
Stage four sleep: around thirty minutes: you will not really wake up (like Sally’s phone calls at night from Jinil)
Then you go back up the stages (thirty minutes)
REM sleep: rapid eye movement: a recurring sleep stage during which vivid dreams commonly occur: brain activity is going wild: switch has been turned off in the spinal cord and incapable of movement (also known as paradoxical sleep because muscles are relaxed (except for minor twitches) but other body systems are active
One whole sleep cycle is 1.5 hours
You will have a dream approximately every 9 minutes
Everyone has a dream every single night: some are better at recalling them than others
Required number of sleep changes throughout your life time
Early adolescence: 9 or 10 hours of sleep: not physiologically tired till around one or two but sleeps in

c.) Role of sleep
a. Biological: cellular repair: older people do not need as much sleep because their bodies do not repair as much: stage three and four is when your body is repairing itself
b. Cognitive role: brain is highly active: putting new material into long term memory: when you are learning things: happens during REM sleep: rebound effect is 100% the first night, second night 50% 

SLEEP DISPORDERS
a. Insomnia: recurring problems in falling or staying asleep
i. Two causes: poor sleep hygiene: there are a lot of things that one can do to fix this
ii. Psychological disorders (Eg. Anxiety disorder: when you are tense and trying to relax, depression: gives you trouble in falling asleep) take more psychological therapy to fix
1. When you can’t sleep: avoid stimulants: Eg. Do not drink caffeine, do not do aerobics, avoid alcohol)
b. Sleep apnea: temporary cessations of breathing during sleep; person will spontaneously stop breathing while sleeping, often confused with snoring problems, important for stokes and heart attacks 
i. Causes: obstructive: when a person inhales, the muscles near the wind pipe collapses and you cannot breathe in air
ii. Associated with obesity 
1. Treatments: instructed to wear an air mask while sleeping that gives slightly higher air pressure which prevent the wind pipe from collapsing 
c. Narcolepsy: a  brain disease that causes uncontrollable sleep attacks; spontaneously fall asleep randomly during the day without control and can immediately go into REM sleep: attacks usually last less than 5 minutes
i. Can experience catalepsy: you will lose all muscle control, a strong sense of emotion can cause you to collapse sleeping: not enough receptor sites called hypocretin
d. Sleepwalking: not acting out on dreams, a stage for disorder in stage four (deepest level) of sleep, brain wakes up and is capable for activity while you are still asleep, sleep talking occurs with sleep walking
i. More prone to children; usually harmless and seldom remembered
ii. Sleep deprived people are more prone to sleepwalking
e. RBD: REM behaviour disorder: occurs during REM sleep, your brain is very active so you cannot generate any activities, sometimes people will actually behaviourism their dreams
f. Night terrors: more common in children, person is sound asleep in stage four sleep and are highly aroused and start yelling and screaming, no content or dream to their experience and most of the time they do not wake up and are seldom remembered: mostly in children
g. Kline-Levin Syndrome: excessive sleep when you sleep for long periods of time, they may sleep walk to use the bathroom and eat, but they are still asleep
h. FFI: Fatal familial insomnia, a rare disorder, unable to fall asleep, passed through family lines but you don’t get it until adolescence, once you get this, you have six months to live and your body does not respond to any medicine, this is a brain disease that affects the ability to fall asleep

DREAMS: a sequence of images, emotions, and thoughts passing through a sleeping person’s mind. Dreams are notable for their hallucinatory imagery discontinuities, and incongruities, and for the dreamer’s delusional acceptance of the content and later difficulties remembering it
1.) Symbolic
a. Freud believed that dreams were to satisfy our own wishes: according to Freud, a dream’s manifest content (the remembered story line of a dream) is a censored and symbolic version of its latent content (the underlying meaning of a dream) which consists of unconscious drives and wishes that would be threatening if expressed directly. Freud says when you go to sleep, the line between your unconscious and conscious escapes into our remembrance in the form of a dream (manifest/symbolic)
i. Freud’s job was to decode the dream: he referred to this as the latent dream
b. The function of a dream is to file away memories: dreams may help sift, sort, and fix the day’s experiences in our memory. 

2.) Non-symbolic
a. Dreams are simply the way it is and do not have to do with anything psychological
b. Two contemporary theories: biology: the brain has revolved to acquire stimulation, turning off the world and external stimulation, you will experience REM/dreaming sleep which is internal stimulations
c. Information processing theory: more common interpretation of dreams: when you are asleep, your brain is aligned and updating the information and getting rid of old information


DRUGS
1.) Concept
a. Psychoactive drugs: a chemical substance that alters perceptions and moods: a drug that influences the CNS and the result is changing arousal and activity or perception
Psychoactive drugs produce tolerance: the diminishing effect with regular use of the same dose of a drug, requiring the user to take larger and larger doses before experiencing the drug’s effect 
i. Arousal: some increase and some decrease arousal
1. Stimulants: drugs such as caffeine, nicotine and the more powerful amphetamines, cocaine and ecstasy: that excite neural activity and speed up body functions 
a. Caffeine: most commonly used and you will start to feel sluggish and slow, caffeine is so available
b. Methamphetamine: a powerfully addictive drug that stimulates the CNS with speeded-up body functions and associated energy and mood changes; over time, appears to reduce baseline dopamine levels
c. Nicotine is a very powerful drug, when you smoke it, it gets to the brain within seven seconds and the molecules will attach to the brain: VTA to DA
d. Amphetamines: drugs that stimulate neural activity, causing speeded-up body functions and associated energy and mood changes:  “speed” increases arousal in the CNS, increases dopamine levels and gives you the rush of pleasure
e. Cocaine: increasing the reuptake of Dopamine, 5HT; VTA; cocaine does not kill brain cells however the side effects have the tendency to cause panic attacks and seizures; the drug speeds up neural activity in the brain and gets really excited and lets the whole brain get excited, therefore resulting in a seizure; cocaine seizure is not dose dependant or experience dependant 
2. Depressants: drugs such as alcohol, barbiturates, and opiates that reduce neural activity and slow body functions
a. Alcohol: slows down the CNS processing 
i. Disinhibition: alcohol is an equal-opportunity drug: it increases harmful tendencies
ii. Slowed neural processing: low doses of alcohol relax the drinker by slowing sympathetic NS activity/ large doses of alcohol causes: reactions slow, speech slurs, and with sleep deprivation, alcohol is a potential sedative
iii. Memory disruption: alcohol disrupts the processing of recent experiences into long-term memories
iv. Reduced self-awareness and self-control: people who want to suppress their awareness of failures or shortcomings are more likely to drink; alcohol also lessens impulse control
v. Expectancy effects: when people believe that alcohol affects social behaviour in certain ways, they will act accordingly (usually in sexual situations) 
b. Barbiturates: mimics the effects of alcohol: drugs that depress the activity of the CNS, reducing anxiety but impairing memory and judgement: major tranquilizers (may put brain to sleep)
i. Seconol: addictive and sometimes prescribed to induce sleep or reduce anxiety
c. Benzodiazepines
i. Valium: meant to take the edge of experience of day
1. Neurotransmitter named GABA: job is to prevent neurons from firing: increase probability of GABA and you will feel a calming effect
d. Opiates: opiates and its derivatives morphine and heroin also depress neural functioning; you will have a numbing effect because they bind onto receptors and people enjoy the dopamine rush 
i. Opium
ii. Morphine
iii. Heroine 
iv. Ozycontin: pharmaceutical opiates that are really powerful and prescribed as pain killers
2.) DRUGS THAT EFFECT PERCEPTION
a. Hallucinogens: psychedelic drugs that distort perceptions and evoke sensory images in the absence of sensory input
i. LSD: originally synthesized; a powerful hallucinogenic drug also known as acid
ii. Ecstasy (MDMA): a synthetic stimulant and mild hallucinogen. Produces euphoria and social intimacy, but with short term health risks and longer-term harm to serotonin-producing neurons and to mood and cognition
iii. 5HT: Raphe system: a part of the brain responsible for production of dreams; when you take LSD, you get dream like perceptions; internal and external hallucinations
b. Marijuana: consists of the leaves and the flowers of the hemp plant
i. THC: the major active ingredient in marijuana; triggers a variety of effects, including mild hallucinations 
ii. CB1 receptors: found in the brain
iii. CB2 receptors: found in the NS
iv. Difference between two is that the major source of CP1 is found in hippocampus and CB2 in the peripheral system 
v. Marijuana of today: TH had a value of 4%, today it is 22%. Therefore the dope of today is stronger than the dope of before

3.) DRUGS AND ADDICTIONS: people develop dependencies on drugs
Addiction: compulsive drug craving and use, despite adverse consequences 
a. First kind:  psychological dependency: you believe you must have this drug to function and be normal
b. Second kind: physical dependency: the body is actually changing itself to adapt to the drug use
i. Withdrawal effect: your body is going to go through symptoms because you are not giving it enough drugs; when you go off the stimulant, your body will become depressed, when you go off depressants, your brain will become depressed (Opiate withdrawal is around 3 days of torture to the body)
Myth 1: addictive drugs quickly corrupt; for example, morphine taken to control pain is powerfully addictive and often leads to heroin abuse
Myth 2: addictions cannot be overcome voluntarily; therapy is required 
Myth 3: we can extend the concept of addiction to cover not just drug dependencies, but a whole spectrum of repetitive, pleasure-seeking behaviours
4.) HYPNOSIS: TRANCE LIKE STATE
a. Concept: a social interaction in which one person (the hypnotist) suggests to another (the subject) that certain perceptions, feelings, thoughts, or behaviours will spontaneously occur
b. Posthypnotic suggestion: a suggestion, made during a hypnosis sessi0on, to be carried out after the subject is no longer hypnotized; used by some clinicians to help control undesired symptoms and behaviours
c. Susceptibility: most people can be hypnotised, only a few people in the world cannot be hypnotized 
d. Trance-induction: once you become experienced, you can do it yourself; somebody is inviting you to follow their suggestions
e. Hypnosis can alleviate pain
f. Levels of analysis for hypnosis:
i. Biological influences: distinctive brain activity, unconscious information processing
ii. Social-cultural influences: presence of an authoritative person in legitimate context, role playing “good subject”
iii. Psychological influences: focused attention, expectations, heightened suggestibility, dissociation between normal sensations and conscious awareness 
5.) TWO THEORIES OF HYPNOSIS
a. Social influence theory: persuasion and influence
b. Divided consciousness
i. dissociation: a split in consciousness, which allows some thoughts and behaviours to occur simultaneously with others: ability of mind to split itself into different fragments: splitting conscious awareness into different levels  

