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Cognitive Systems - Slide 2   
            
Environment  Perception  Cognitive System

Transforms things in the environment to internal representations

Cognitive System  Action  Environment
Turns desires to act into physical changes in the environment 

How the Animal Mind works - Slide 3

Process Flow of how the Animal mind works 

World  Perception  Sight through the Eyes & Processed by the brain

Body  Action  Write something down in a book  (Example)

How Robotics work - Slide 4

The World  Perception  sensors pick up signals (Light, heat, air pressure)

Actuators of the arms and legs of the robot  Action  The world


Disembodied Software System - Slide 5

User Input  Perception   Updating Database 
Amazon.com  Action   Display to screen the users input 

Distributed Cognition - Slide 6

The world  Perception through (Sensors, Sensory Organs, etc)  People and computers 

People and Computers  Action through (Actuators, Software effects and body)  The world

Concept Question – Slide 7 

Which is a description of a distributed cognitive system and its environment (DCS/Environment)

Representations are stored in Memory – Slide 9 

Humans/ Animals representations are stored in the brain either long term or short term

Software representations are stored in databases or symbols

Distributed System representations are stored on paper, brain disk, and environment manipulation

Human Memory of Fact and perceptions (not skills) – Slide 10 

These terms below are explained and not to be confused with the actual definitions

Sensory Memory: Sensory memory is like a scratch pad for vision, or a bit of recording tape for hearing, that can be overwritten with new things. It re-written every few seconds by new perceptions (Also RAM in computers)

Short Term: Is a temporary Store, some things from it end up becoming long term memories

Long term: Probably stored here forever, though we might have trouble with retrieval

Biology of Human Memory – Slide 12

We do not know much about where declarative long term memories are stored 

 The hippocampus appears to be important for transforming short term into long term memories

Procedural Memory appears to happen in the cerebellum, the basal ganglia, and the motor cortex


Computer Memory Vs. Software Memory – Slide 13

Software Memory Include 
Hash Tables, Schemata, Frames, Scripts, Logical sentences, Bitmaps, Activation patterns, Weight to links 

Computer Memory
Disk (HD, SSD)
Flash Memory

Memory in Distributed Systems – Slide 14

Examples are Books, Brains, Fingers, Notes, Arrows and signs, etc.

Concept Question – Slide 15 

How does a meeting remember?

Learning – Slide 16

Learning :  Is the changing of memory with the better purpose of preparing a mind better action in the future 

Several types of learning will be discussed 

Learning: Habituation – Slide 17

Diminution of a behavioral response with repeated stimulation
 
Example : The first time you hear a loud noise, you might jump, but after ward you stop jumping. 

Which is an example of Habituation? – Slide 18

The more someone pokes you, the more it annoys you 

At first you get very hungry when you skip lunch, but after a few weeks you aren’t. 

After living in an old house for a while, you learn where to avoid stepping so that the floorboards don’t creak 

After tasting lots of Indian food, you come to expect it to be spicy

Learning: Sensitization – Slide 19 

When a behavioral response is amplified by repeated exposure to a stimulus

Example: At first you can barely feel your phone vibrating in your pocket, but eventually you become very sensitive to it.

Learning: Classical Conditioning – Slide 20

Learning to associate two previously unrelated stimuli

Typically, this means that you learn to behave similarly to stimulus B as you do to stimulus A 

E.g., the dog learns that when you pick up the leash, a walk is soon to  follow. Also, Pavlov’s  salivating dogs.

Which is an example of classical conditioning? – Slide 21 

A child learns not to tough the stove because it burns her 

After hearing the same joke a few times, you stop laughing 

You learn that the capital of France is Paris in a textbook 

You eat a new food and then get sick because of the flu. However, you develop a dislike for the food and feel nauseated when you smell it. 

Kinds of Operant Conditioning - Slide 22

Positive reinforcement (the strongest) 

Someone smiles at you when you hold the door for him/her

Negative reinforcement

A baby screams until you give them the candy. Then she stops (Adult learning NR, Baby learning PR)

Positive punishment 

You get burned by touching the hood of the car in the sun 

Negative punishment 

Your parents cut off your allowance because you lied

Operant Conditioning - Slide 23

Encouraging behavior 

Positive reinforcement and Adding feedback 
Negative reinforcement and Removing feedback

Diminishing behavior 

Punishment (Positive Punishment)
Extinction (Negative punishment)

Making a behavior more or less likely to happen in the presence of a stimulus depending on reward, punishment, or taking away a reward or aversive stimulus

Mnemonic :
Positive = Present,
Negative = Remove, 
Reinforce = Make more likely,
Punish = Make less likely.

Practice – Slide 24 

Practice involves doing something over and over and learning how to do it better. It uses reinforcement and punishment to hone the skill. 
Play is theorized to be a form practice for future events\
Chasing, fighting, caretaking, manipulating objects, etc.
Motor skills that is, moving your body gets easier because of automatization 
It becomes instinct, fast unconscious, and automatic. For most of you, trying your shoes is automatized

Learning : Imprinting – Slide 25

A time – sensitive  learning in an animal that is insensitive to behavioral outcomes 

E.g., A goose learning who its mother is happens 13-16 hours of hatching 

Learning: Observational Learning – Slide 26

Learning that happens by observing another individual do something

E.g., Copying Michael Jackson dance moves on YouTube 

Much of cultural learning (called “enculturation”) is observational, but some is explicitly taught 

Learning : Testimony – Slide 27

When someone tells you something.

E.g., How to start a web browsers, or that orcas are mammals

It can be read or heard aloud

We also get facts by figuring by figuring them out, but this is better described as “reasoning” or “interference” than “learning”

Learning Over Human History – Slide 28

Genetic 
When environments change very slowly

Cultural Learning (Imitation)
When environments change relatively quickly
Content Bias 
Imitate the best Idea

Prestige Bias
Imitate the most successful 

Conformist Bias
Imitate the most common ways of doing things 

Individual learning – figuring out for yourself, perhaps influenced by the Baldwin effect
When environments change very rapidly, there is reduced cultural transmission 

Of course, cultures are subject to natural selection as well. Evolution is substrate-neutral

SIDE NOTES 

To conclude there are 8 types of learning 

Classical Conditioning
Sensitization
Habituation 
Operant Conditioning
Testimony
Observational (Enculturation)
Imprinting (Automatic In the brain)
Practice 
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Ways to Explain: We will use learning as a running example – Slide 2   

Cognitive science specializes in a particular level of explanation: the cognitive level. 

Learning at the sociological level: Fijian Food Taboos – Slide 3

“Food taboos for pregnant and lactating women in Fiji selectively target the most toxic marine species, effectively reducing a woman's chances of fish poisoning by 30% during  pregnancy and 60% during breastfeeding” (Henrich & Henrich, 2010).

Learning at the Psychological Level: Eating Some Fish can make you sick – Slide 4

An individual might notice after eating a certain king of food, people get sick 

Recall the different kinds of learning from the  previous lecture 
What king of learning is this? 

Answer: Classical Conditioning 


Learning at the Cognitive Level: Adjusting Parameters on Production –Slide 5

One cognitive theory is that the mind does what it does by firing little information processing rules called “productions”

If you are hungry, AND you see a blue fish, THEN eat it

When something good or bad happens, the productions are used to get that state of affairs are made more likely to fire in the future 

Note that the cognitive level deals with information and how its processed 

Learning at the Biological Level: Synaptic Changes – Slide 6

 Synapses are the spaces between neurons where communication happens, 

Synapses get more efficient with repeated use “This is Hebb Theory”

Neurons that fire together, wire together. This is how associations are learning 

So, if you have some neurons representing the concept of poision, and others representing the eating of a certain kind of fish, then those neurons will be more likely to co-activate in the future

Learning at the Chemical Level – Slide 7 

Synaptic changes in taste receptors to tolerate bitter foods

Children often vomit when eating some bitter foods that adults enjoy

This happens, in part, because of synaptic changes

Learning at the Physical level – Slide 8

This is not a good level of description for learning. Yet.

Some people believe (e.g., Roger Penrose) that quantum effect are related to consciousness, but most cognitive scientists do not take this position seriously

How Do We Know if a Level is Legitimate? – Slide 9

If it can successfully make causal predictions using the ontology of that level

Ontology: A set of things said to exist

Why Are Scholars Often Dismissive of Levels Above the One They Work At? – Slide 10

Because the believe that regularities found at higher level are or will be deductible from lower-level regularities.

This is one form of “reductionism”

Why Do We Need the Sociological Level? – Slide 11

Certain group behavior phenomena, such as a group strike, are difficult to explain with individual psychology 

Why Do We Need the Psychological Level – Slide 12

We need it in addition to the sociological level because some behaviors are not heavily influenced by their social context (e.g., baby face recognition)

We need it in addition to the cognitive level because we need a place for non-causal, statistical models (nutrition influences IQ)

We Do We Need The Cognitive Level? – Slide 13

We need it in  addition to the psychological level because the explanation of certain behaviors with the language of information processing is to vague (e.g., how people do multiplication)

We need it in addition to the biological level because mental statues and processes are defined functionally, not anatomically 

E.g., You and I are Both Happy to be here, even through our brains are quiet different

Why Do We Need the Biological Level – Slide 14

We need it in addition to the cognitive level because sometimes the biological structure influences behavior in ways that the information processing perspective cannot explain. E.g., number/color synesthesia because of co-located gyri

We need it in addition to the chemical level because certain brain structures appear to be used for particular things (e.g, the hippocampus and short-term memory)

Why Do We Need the Chemical Level – Slide 15

We need it in addition to the biological level because chemicals can affect behavior (e.g., Drug Effects)

We need it in addition to the physical level because, well, physics doesn’t tell us much about human behavior. Its important for plenty of other things, though!

We do not need the Physical level


Proximate and Ultimate Descriptions in Cognitive Science – Slide 16

Proximate explanation: We eat, because it satisfies our hunger and it foods taste good

Ultimate explanation: We eat, because we need nutrition  to stay alive

Sex? Jealousy? Fear of heights? Lashing out?


The Cognitive Level Is the Information Processing Level – Slide 17 

Cognitive Science prefers descriptions of information, and how it is represented and changed

For Example, cognitive scientists have theorized that individual memories have “activation levels” that determine how easily they can be retrieved from memory. 

We accept the idea of an activation level if it helps us predict behavior. We also like it if we find some biological basis for it.

Another way to put this is that cognitive scientists prefer to describe workings of a mind at level so detailed that one could get a computer to execute the task in the same way

The metaphor for cognitive science is not that the mind is a computer but a computer program 

Programs are information processing instructions, and computers have all kinds of hardware that has nothing to do minds or brains. And the nature of this hardware changes over time across computers

Functionalism – Slide 19

Functionalism : Holds that mental states and processes are determined by their functional properties (i.e., what they do) rather that their physical properties (i.e., anatomy)

Other people
Other animals
Extra-terrestrials
Computer programs
Distributed Cognitive Systems 
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The Fields That Compose Cognitive Science - Slide 2

Historical Core Fields: 

Psychology

Philosophy

Computer Science 

Linguistics 

Contemporary Core Field:

Neuroscience (esp. cognitive neuroscience) 

Secondary Fields

Education 

Anthropology

Psychology – Slide 3

Characterized by:

Subject matter: Natural minds, mostly human. Broadly interested in cognitive functioning, even when its erroneous

Methods: Laboratory experimentation, statistical analysis, computer cognitive modeling 

Psychology: Subfields

Cognitive Psychology
Broad field of basic research in human internal mental processes

Human factors/ Human-Computer Interaction (HCI)
How people psychologically interact with artifacts (Human-designed things) such as user interfaces

Evolutionary Psychological 
How our evolutionary history has made our minds what they are 

Psycholinguistics
Studying language with experiments

Comparative Psychology 
Animal cognition, sometimes comparing it human

Philosophy – Slide 6 

Characterized by:

Subject matter: Usually big questions, what our concepts mean, other quiet broad 

Methods: Thinking and writing
Thought experiments 
Conceptual analysis
Argumentation
Theorizing from evidence from other fields and commonsense observations

Philosophy – Slide 7 

Philosophy of Mind
Can machines be conscious?
Functionalism vs. identity theory Qualia
Which animals feel pain?

Philosophy of Science
How should science be practiced 
How is science practiced?
Philosophy of psychology 
What mental categories are scientifically legititmate

Philosophy of Language 
How do words connect to meanings?
How can a word refer to something that does not exist

Philosophy: Critiques – Slide 8

They don’t pay enough attention to empirical study
 
They sometimes think that the existence of a word implies that existence of its intended referent

They are concerned with too many unimportant problems

Computer Science – Slide 9 

Characterized by: 
Subject Matter: How mental processes can work on machines, and how computers can effectively interact with humans

Methods: Building and Testing computer programs

Computer Science: Subfields – Slide 10

Artificial Intelligence 

Building mental processes with computer programs 
To Understand and create mental systems

Human-Computer Interaction 

To Design computer interfaces that humans can effectively use

Artificial Intelligence: Critiques – Slide 11

Insufficiently concerned with natural intelligence 
All researchers usually don’t care if their programs work the same way that people or animals do 
Even those doing psychological AI don’t know enough about empirical findings, or don’t try to build in the mistakes people make
They over optimistic about future of AI

Linguistics – Slide 12

Characterized by:
Subject Matter: Human spoken or signed natural language 
NOT computer or animal languages
NOT (for the most part) written language 

Methods: Sound analysis, grammer creation, corpus analysis 

Most cognitive science subfields are defined by their methods, but linguistics is strongly characterized by both its subject matter methods.

Linguistics: Subfields – Slide 13

Phonology : How sounds are organized and used in language

Morphology: How sound and meaning interact in words 

Syntax: How sentences may be put together in a language 

Semantics: Meaning in Language 

Pragmatics : How sentences interact with context to change meaning (e.g., “How are you” or “Do you have the time?”)

Linguistics: Critiques – Slide 14

They build models of language and then don’t know what to do with them

They are not familiar with, nor do they try to interact with, other findings about the mind

 The only concern themselves with one part of cognition 


Neuroscience – Slide 15

Cognitive Neuroscience is characterized by 

Subjective matter: how the brain processes information and creates cognitive processes. The biological functions of mental phenomena 

Methods: Neuroimaging, single cell recording, anatomical observation, computer modeling, pharmaceutical effects, genetic analysis, etc

Overlaps with biological and physiological psychology, neuropsychology, and the rest of neuroscience

Neuroscience – Critiques – Slide 16

Underestimate the complexity of language and other thought processes 

Completely unable to shed light on many of the processes everyone else is interested in

They tend to be dismissive of other approaches or reductionist 

Lean to far towards nature on the nature/nurture debate


Education – Slide 17 

Subject Matter: How people (usually children) learn, and how we can design education to help them effectively do it 

Methods: Naturalistic observation of case studies, empirical studies

Critiques of Education – Slide 18

Case Studies are worthless or close to it 

Its to applied and not telling us enough about basic cognitive processes

The controlled studies are poorly done

To their credit, they’re very expensive and hard

They only deal one part of cognition 

Cognitive Anthropology – Slide 19

Characterized by:

Subject matte: Social organization, Human culture, enculturation, cultural change and transmission, shared knowledge, distributed cognition, situation cognition 

Methods: Field work, ethnographic observations and interviewing. Emphasis on qualitative study 

Anthropology includes things like archeology

Cultural anthropologies includes cognitive 

Anthropology: Critiques – Slide 20

 Tend to lean too far on the nurture side of the nature/nurture debate 

Research is too qualitative

Research is too expensive 

Research does not generalize enough to be useful.

So What Is Cognitive Science ? – Slide 21

Subject matter : Study of minds and thinking, especially at the information processing level

Methodological Definition : Applies methodologies from multiple disciplines to multiple problems from those disciplines 

What is a Cognitive Scientist? – Slide 22 ->23 MUST READ BEFORE EXAM

A cognitive scientist is any scholarly practitioner studying minds from one of the associated sub-fields. According to this definition, a philosopher working on philosophy of mind problems would be considered a cognitive scientist even if she never read about work in other fields, published in other fields, or contextualized her findings with the theories and problems in other fields

A cognitive scientist is any scholarly practitioner studying minds from one of the associated sub-fields who has a working knowledge of some of the other subfields and actively contextualizes her work with the theories and problems of some of the other subfields. She is active in the cognitive science community.

Same as the definition above, except that she actively collaborates with scholars in other disciplines that use different methods. For example, an artificial intelligence researcher who works with a neuroscientist to make computer models of networks that execute some cognitive task.

A cognitive scientist is any scholarly practitioner studying minds who uses methodologies from multiple associated subfields. For example, if a linguist runs experiments on human participants in addition to her traditional linguistic analysis. She also is a member of the community and contextualizes her findings.
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LD Assessments & Key Terms – Slide 4

Psychoeducational  assessment: 

Completed by clinical psychologist assessing cognitive and academic skills

Demonstrates a pattern of discrepancies 

Percentiles

Scale of 1 -99

Compares to a segment of the normal sample

Working Definition of LD –Slide 5

Unexpected academic underachievement

Affects a specific psychological process

Specific Impairments are:

Associated with dysfunction of the brain

Present since birth

Not primarily by cultural, psychosocial, psychiatric factors or lack of educational opportunity

Distinct from global intellectual impairments 

No academic improvement after intervention

Prevelance – Slide 6

General Population : 2.5 % of adults age 15+

Paul Mentor Center – 29% of students identify their primary disability as a learning disability

Carleton University

1.85% of Carleton Student Population is registered with PMC with an LD

Academic Achievement – Slide 8

Reading 
Word recognition/phonology (Dyslexia), fluency, compression 

Math
Problem-solving, accuracy (complications), fluency

Written Language
Handwriting, spelling, fluency, written expression (i.e., organization/flow of Ideas)

Oral Language 
Expressive or receptive

Specific Processing Impairment – Slide 9

Visual Processing 
Generating, storing, or retrieving images

Auditory Processing
Processing sounds

Working Memory
Manipulating information

Processing Speed
Performing simple tasks quickly 

Pattern of Strengths and Weaknesses – Slide 10

Essential Features:

Average to above average intelligence 
A specific academic weakness
A specific cognitive processing weakness
There is a meaning relationship between cognitive deficit and the academic deficit

Reading Based Disabilities – Slide 11

Reading

Word recognition/phonology (dyslexia)
Fluency
Comprension

What can be done to Address LD related Academic challenges – Slide 13

LEARNING STRATEGIES
METACOGNITION
TECHONOLOGY

Learning Strategies – Slide 14

Learning Strategies: 

Developing strategies that make learning more efficient 

Examples: 
Notetaking
Reading
Time management
Test taking

Metacognition – Slide 15

Metacognition is the ability to consciously and deliberately monitor and regulate ones knowledge, processes, and cognitive and affective states

Cognitive process “is one in which mental contents are operated on in order to produce some responses”

Self regulated learning: Planning and monitoring, testing, revising and evaluating strategies employed when learning and reading

Affected states is managing emotions (e.g., anxiety and worry)

Cognitive states is managing internal (e.g., thoughts) and external distractions (e.g., sustaining focus despite external noises)

Compensatory Strategies Slide 16

Assistive Technology

Text to speech, and Speech to text

Notetaking – livescribe

Mindmapping
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Learning Styles - Slide 2

There are some interesting theories, but the scientific evidence that people have different learning styles is weak

What this means is that some students and teachers are bad at learning and teaching, but its not a function of the mode of presentation that’s making the difference in grades. 

Never use your perceived “learning style” as an excuse for not doing well in school


Taking Notes – Slide 3

Students who take notes by hand remember more than students who take notes on computers.

Why? The theory is that people type too much on the computer, and when people write by hand they are forced to process it and summarize. This leads to deeper processing. 

Also, you are more easily distracted by the web if you have a computer on.

Multitasking – Slide 5

PEOPLE CANT DO IT!!

 So don’t listen to music, watch videos, or sit where you can hear or see people are talking or walking by

It feels like you can do it, but your performance drops

How Much To Study – Slide 6

If you’re spending fewer than 20 hours per week studying outside of class, you should not be complaining about your marks

Most students do not study enough. You cannot  use your peers to set an example for yourself

Study in Groups
Test each other

Time Management – Slide 7

The key to success is structuring your time. 

At the start of your day, get out a piece of paper, or a spreadsheet, and mark of each half and hour

Look at your to-do list and fill in the half hours

You’ll Be happier and less stressed if you schedule your fun time, too.

Half-Hours Methods : Benefits – Slide 9

All important

 projects, done each day, stay active in memory

Allowing for incubation 
Allows for connections to be made

If you give yourself too much time, you’ll futz around 

You don’t need to ramp up if you work on a project every day

Working on things bit by bit everyday gets things done before deadlines

Allows time if you need help from others

Memorization – Slide 10

There are skills you need to learn (e.g., how to apply equations, how to write), but there are a lot of things you just need to memorize, particularly in your first two years of University

Flash cards are great because:

Guessing an answer even if you are wrong before you see the right answer facilitates memory more than not guessing 
Testing helps memory a lot

Anki – Slide 11

Open Source Flash Card SRS system 

Study in more than on place

Take a walk before studying 

Memorize just before napping or bedtime

Napping after study improved memory retention

Take a walk before studying – Slide 16 

Students who went for a walk before the study period recalled 25%  more words correctly compared with students who sat still before the study period

So walk, study, sleep, repeat

Writing – Slide 17

Writing is the key to thinking clearly

Writing is probably the most important skill you can learn in university

Favor classes that require to write a lot 

Where to Study – Slide 18 

Its better study in lots of places, so increase retention in multiple environments 

If you’re only interested in getting good grades, study for this class only in the exam room (not recommended)

Sleep – Slide 19

Sleep is necessary for encoding long-term memories. All nighters waste your time

When awake your brain is active. When you sleep, you prune connections to make your mind more efficient 
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What is a Model - Slide 2 

Across fields, it’s a representation of something that excludes unimportant detail and information 
A scale model of a home made of cardboard 
A categorization scheme for the student in my class
A simulation of a hurricane

What is a Cognitive Model? – Slide 3

 Typically, it’s a computer program that models some aspect of thought

For example, it might model how people do categorization, of how a mouse learns to navigate a maze

Model makes predictions that can be compared to data

If the predictions match the data, it supports the theory underlying the model

What is a Cognitive Architecture? – Slide 4

A programming  environment or set of tools for making cognitive models

Typically, it includes constraints on how cognition works in all places – speed of learning, memory retrieval… (Ignoring cultural and other learned aspects)

In some ways it is easier to make a model in architecture, and harder in other ways

Kinds of Cognitive Architectures - Slide 5

Symbolic:  Operates at the level of discrete symbols 

Sub-symbolic:  Operated using number representations, which in aggregate constitute symbols

Kinds of Cognitive Architectures – Slides 6

Hybrid symbolic/sub-symbolic

Brain
Models cognition at the level of biology, but speak to cognitive issues

Symbolic Architectures – Slide 7

Production systems

For example (assuming words beginning with capital letters are variables, and other words as constants)


Typical Characteristics of Symbolic Architectures – Slide 8

Declarative/procedural memory distinction 
Justifications: HM and other brain damaged patients 
Our inability to consciously retrieve and reflect on procedural memories

Goals are subset of declarative memory 

Production compilation models automatization

Sub-symbolic: Associative Network – Slide 9 

Uses Hebbian learning to learn patterns. When it gets incomplete input, It can complete it based on the weights between the nodes. It is unsupervised learning


Sub-symbolic: Connectionism – Slide 11

Input -> Hidden -> Output 

Supervised Learning uses back propagation great for classification needs thousands of Examples to work, Unlike human beings

Sub-symbolic: Neural Modeling – Slide 12
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What is Perception – Slide 2

The process by which agents interpret and organize sensation to produce a meaningful experience of the world

From a cognitive science perspective, it means turning information from one form into new, meaningful representations

Typical Sensory “Modalities” – Slide 3


Atypical: senses in the bowel, stomach, pain receptors, heat receptors, etc.

Physical Signal ---- Perceptual modality

Light -> Vision

Air Vibrations (Sound) -> Audition (hearing), echolocation

Physical pressure -> Haptics (touch)

Chemicals -> Taste and olfaction (smell)

Body position -> Kinesthetics / proprioception


Human Vision – Slide 5 

Extramission Theory 

Rays of light emanating from the eye in combination with light in the world allow us to see

Intromission Theory 

Visual perception is accomplished by rays of light reflected from objects into the eyes

Human Eye – Slide 6 REVIEW DIAGRAM – Slide 6

Light  is reflected into the eye and focused on the retina 

Light  stimulates the rod and cone receptors 

Transduction of light into electricity 

Rods and Cones Slide 7

The Image is severely distorted and inverted 

Rod: The most light sensitive photoreceptive cells in the retina (night vision)

100 times more sensitive than cones

Information is received by a convergence or pooling from many rod cells resulting in a loss of visual acuity

Convergence of information makes peripheral vision sensitive to Movement 

Cones : Three types 

Correspond to Short (blue),
Medium (green) and
Long (red) wavelengths;
Works best in bright light fewer cone cells exist for peripheral vision

Depth Perception – Slide 8

Size:  We know big things are

Perspective:  Things are smaller on the fovea as they get farther

Occlusion : When one thing is in front of another

Texture, Shading, Saturation:  Closer things are more saturated. Texture gradients

Focus Multiple Images:  Including motion and binocular vision 


Dorsal and Ventral Streams- Slide 9

Dorsal Stream: “Where (something is)” Pathway; associated with motion, representation of object locations, and control of the eyes and arms, especially when visual information is used to guide saccades or reaching

Ventral Steam: “What (something is)” Pathway; associated with form recognition and object representation . It is also associated with storage of long term memory

Microsoft Kinect -Slide 13

Kinect is a depth-finding camera system made for the Xbox 360, but has been used by many other people for lots of fun stuff, some serious, most not. 

How Audition (Hearing) Works – Slide 15

Acoustical energy (sound waves) vibrate the eardrum (in air) or bones (underwater or through your own body, as when you hear your own voice)

Localization is done by examining the differences between the sound in the two ears, somewhat like how depth is done with binocular vision

Echolocation – Slide 16

Biosonar: send out sound determining spatial information from echo

Bats, toothed whales, dolphins, and two kinds of bird

Humans using touch to see

Haptics - Slide 18

Critical for manipulation of objects, particularly in combination with proprioception

Sensors are in the skin

Active perception 

Haptics 
Vision


Olfaction (Smell) – Slide 19

Detection of chemicals– no clear energy continuum as there is for light and sound waves.

Some similar chemicals smell different; some different chemicals smell the same.

Much of what we experience as taste is actually smell. 

This is why food tends to taste bland when you have a stuffy nose.

Smelly T-shirt studies

Women detect immune system compatibility

Men detect ovulation


Smell for Animal Communication - Slide 20

Territory

Fertility

Ant Pheromone traces 

Gustation - Slide 21

Chemical receptors in taste buds last for a week or two then wear out. 

The tongue detects flavors such as salty, sour, bitter, umami, and sweet.

Pain receptors react to spicy foods.

The experience of food is very complex, involving feel, temperature, taste, smell, and pain. 

Kinesthesia, Proprioception, and the Vestibular system – Slide 22

Proprioception and Kinesthesia are how you know where your body parts are and how they are moving

Sensors are in the inner ear (Vestibular System),  and in muscles

Phantom Limb

Motion sickness and the vestibular system (located in the inner ear)

Interoception (Feelings from within the body) – Slide 23

Perception of hunger, need for digestive elimination (Piss, shit), the need to sneeze, breathe, or cough, etc

These all come within the body and its called interoception basically any act your body need to do as part as its daily routine 
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