2011, February; =@ 574 = %5 Psychological complexity
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Minimization of Boolean complexity in human concept learning, Jacob
Feldman, Nature, vol 407, 5 October 2000, 630-632

“..explain how people learn to divide the world into discrete categories..”
Psychological complexity

Logical complexity

Kolmogorov complexity

Boolean complexity

Algebraic mind Marcus Low-Complexity Art Super omega Ramsey

Meme

Pribram hologram
The neurophysiology of remembering’ by Karl H. Pribram, page 73-86

1 ’ﬁj cognitive map

1. Unsupervised learning, H. B. Barlow, Neural Computation, vol.1 page
295-311, 1989

2. Adaptation and decorrelation in the cortex, H.B. Barlow & p. Foldiak, in
The computing neuron, chapter 4, Edited by Richard Durbin, Christopher
Miall and Graeme Mitchison, Addison-Wesley Publishing Company, 1989
3. Finding minimum entropy codes, H.B. Barlow, T.P. kaushal, and G.J.
Mitchison, Neural Computation, vol. 1, page 412-423

"Team Frankenstein' launch bid to build a human brain within decade
By Allan Hall

Read more:
http://www.dailymail.co.uk/sciencetech/article-1387537/Team-Frankenstein

-launch-bid-build-human-brain-decade.html#ixzz1MrCsayPZ

Gene responsible for the unique development of human brains is

‘discovered' By Daily Mail Reporter

http://www.dailymail.co.uk/sciencetech/article-1387641/Gene-responsible-u
nigue-development-human-brains-discovered.html#ixzz1MrDafK xe



http://mitpress.mit.edu/catalog/item/default.asp?tid=9667&ttype=2
http://en.wikipedia.org/wiki/Low-complexity_art
http://en.wikipedia.org/wiki/Chaitin's_constant
http://en.wikipedia.org/wiki/Ramsey's_theorem
http://en.wikipedia.org/wiki/Meme
http://www.dailymail.co.uk/home/search.html?s=y&authornamef=Allan+Hall
http://www.dailymail.co.uk/sciencetech/article-1387537/Team-Frankenstein-launch-bid-build-human-brain-decade.html#ixzz1MrCsayPZ
http://www.dailymail.co.uk/sciencetech/article-1387537/Team-Frankenstein-launch-bid-build-human-brain-decade.html#ixzz1MrCsayPZ
http://www.dailymail.co.uk/home/search.html?s=y&authornamef=Daily+Mail+Reporter
http://www.dailymail.co.uk/sciencetech/article-1387641/Gene-responsible-unique-development-human-brains-discovered.html#ixzz1MrDafKxe
http://www.dailymail.co.uk/sciencetech/article-1387641/Gene-responsible-unique-development-human-brains-discovered.html#ixzz1MrDafKxe

57 — rﬁj Isomap http://isomap.stanford.edu/

A Global Geometric Framework for Nonlinear Dimensionality Reduction

Joshua B. Tenenbaum, Vin de Silva, and John C. Langford

Science 22 December 2000:
2319-2323.[DOI:10.1126/science.290.5500.2319]

Abstract Full Text  Full Text (PDF) Supplemental Data

Video
The days we learned to think BBC Horizon
The man who made up his mind BBS Horizon
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Mirror neuron

Video:

BBC Thinking 1987 Minsky
NN in BBC Thinking 1987 7:30
Marvin Minsky 2003 .on NN
Minsky Al

BBC child language

Minsky society of mind

Self-organizing map & ~ Algorithm algorithm package package
WEBSOM SOM http://en.wikipedia.org/wiki/Self-organizing_map
vedio Kohonen SOM

Bill Joy talks
5y rﬁj Elman network

semantic encoding : read paper 2008 J.24 tutorial slides
web http://red.csie.ntu.edu.tw/demo/literal/index_eng.html

EU project SIMBAD in SIMBAD


http://isomap.stanford.edu/
http://www.sciencemag.org/content/290/5500/2319.abstract
http://www.sciencemag.org/content/290/5500/2319.full
http://www.sciencemag.org/content/290/5500/2319.full.pdf
http://www.sciencemag.org/content/290/5500/2319/suppl/DC1
http://vodpod.com/watch/3122599-bbc-horizon-the-day-we-learned-to-think
http://www.youtube.com/watch?v=c_GqJpJ4wGI
http://www.cs.nyu.edu/%7Eroweis/lle/
http://tw.myblog.yahoo.com/williamtwwilliamtw/article?mid=1450
http://www.youtube.com/watch?v=jtOiUBjGA0s
http://www.youtube.com/watch?v=X-m0gIkvnzs&feature=related
http://www.youtube.com/watch?v=RYsTv-ap3XQ
http://www.youtube.com/watch?v=zsX2qC5suNg&feature=related
http://www.youtube.com/watch?v=7pGA017npqw&feature=related
http://www.youtube.com/watch?v=S43WaQywDbw&playnext=1&list=PL067D0172979FEB5E
http://en.wikipedia.org/wiki/Self-organizing_map
http://www.cis.hut.fi/teuvo/
http://www.cis.hut.fi/research/som-research/som.shtml
http://www.scholarpedia.org/article/Kohonen_network
http://www.cis.hut.fi/research/som_lvq_pak.shtml
http://www.cis.hut.fi/projects/somtoolbox/
http://websom.hut.fi/websom/
http://www.youtube.com/watch?v=_5K3MgBQi2w
http://www.youtube.com/watch?v=LN2shXeJNz8
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V10-4STYTTN-1&_user=7761201&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000051951&_version=1&_urlVersion=0&_userid=7761201&md5=fc5727e3c98a90429cb3c6e6d7640518
http://red.csie.ntu.edu.tw/publications/aciids2011.pdf
http://red.csie.ntu.edu.tw/demo/literal/index_eng.html
http://simbad-fp7.eu/

Read paper: Creative tension
What links Avristotle, William Blake, Darwin and GM crops?

Hubert L. Dreyfus’s thesis, which owes a lot to Wittgenstein (1953), is that
“whenever human behavior is analyzed in terms of rules (algorithm), these
rules must always contain a ceteris paribus condition”, that is, they apply
“everything else being equal”; and what “everything else” and “equal” mean
in any specific situation can never be fully spelled out without a regress.
that is, they apply “everything else being equal”;

51+ rﬁj Elman network

Generalization, simple recurrent networks, and the emergence of structure,
Jeffrey L. EIman, Proceedings of the 20th Annual Conference of the
Cognitive Society, 1998

Commentary on The Algebraic Mind, by Gary Marcus, MIT Press

Read papers 1990  Finding structure in time

NetTalk

Video Grey Matters: Understanding Lanquage Video 1

Jv+ T

(€

homework
http://red.csie.ntu.edu.tw/NN/Demo/demo eng.html

reinforcement learning Q-learning for inverted pendulum problem
<Q_Demo.zip> <demo code preview>

About Q-learning, please refer to g_learning/Q-learning Demo.htm
or download the word file g_learning/Q-learning_readme.doc

video

Lecture on Reinforcement Learning by Rich Sutton
2:20 Not dynamic programing
5:25 Not Markov decision process



http://www.rothamsted.bbsrc.ac.uk/ppi/staff/kgd/Creative%20tension.pdf
http://www.isrl.illinois.edu/%7Eamag/langev/paper/elman98generalizationSimple.html
http://www.psych.nyu.edu/gary/TAM/hadley.html
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6W48-4BCYFJ8-14-1&_cdi=6536&_user=7761201&_pii=036402139090002E&_origin=gateway&_coverDate=06/30/1990&_sk=999859997&view=c&wchp=dGLbVtb-zSkzS&md5=222c2522d38f73a0ed689af22a990f73&ie=/sdarticle.p
http://papers.cnl.salk.edu/PDFs/NETtalk_%20A%20Parallel%20Network%20That%20Learns%20to%20Read%20Aloud%201988-3562.pdf
http://www.youtube.com/watch?v=K1pbnWcabMY
http://wn.com/jeffrey_elman?upload_time=all_time&orderby=relevance
http://red.csie.ntu.edu.tw/NN/Demo/demo_eng.html
http://red.csie.ntu.edu.tw/counter/click.php?id=10
http://red.csie.ntu.edu.tw/NN/Demo/q_learning/q_demo_preview.html
http://red.csie.ntu.edu.tw/NN/Demo/q_learning/q-learning%20demo.htm
http://red.csie.ntu.edu.tw/NN/Demo/q_learning/Q-learning_readme.doc
http://video.google.com/videoplay?docid=-1327477048637820429

The legacy(:E % ) of Gestalt psychology, Irvin Rock and Stephen Palmer,
Scientific American, page 84-90, December 1990

’-')Jz' rr:[J

Reinforcement learning

Barto, A. G, Sutton, R. S., & Anderson, C. W. (1983) Neuronlike elements
that can solve difficult learning control problems. Trans. IEEE SMC, 13,
835-846

Reward and expectation, see The neurobiology of cognition

Core systems in human cognition, by Elizabeth S. Spelke

Video
The Human Spark | Preview Part 1: Becoming Us | PBS
STAIR Ng El#f*&&; autonomous helicopter Algorithms in Web

Sl

3 papers

1. The neurophysiology of remembering by Karl H. Pribram, page 73-86
Scientific American, Vol 220(1), Jan 19609,

2. The neurobiology of cognition

The neurobiology of cognition, M. James Nichols and William T. Newsome,
Nature, vol. 402, supp, 2 December 1999, page C35-C37 erratum

3. Genetics and general cognitive ability, Robert Plomin, Nature, vol. 402, 2,
Dec. 1999

Red webs

IBM Seeks to Build the Computer of the Future Based on Insights from the
Brain

AL Jlﬁp http://en.wikipedia.org/wiki/Gestalt psychology
Hologram=*y'%

Hologram - The Computer Of The Future
Holonomic brain theory
Holographic Laser Projection Technology @ CES 2010

Neuron Network



http://www.neurosci.info/courses/systems/VisualSub/nichols_newsome_1999_cognition.pdf
http://www.neurosci.info/courses/systems/VisualSub/nichols_newsome_1999_cognition.pdf
http://www.wjh.harvard.edu/%7Elds/pdfs/Kinzler_CoreSystemsHumanCog.pdf
http://www.youtube.com/watch?v=OB0w0S7Bghc&feature=relmfu
http://www.youtube.com/watch?v=OB0w0S7Bghc&feature=relmfu
http://www.cs.stanford.edu/people/ang/rl-videos/helicopter/
http://www.cs.stanford.edu/people/ang/rl-videos/helicopter/
http://www.youtube.com/watch?v=QFfruD-wSgc
http://www.neurosci.info/courses/systems/VisualSub/nichols_newsome_1999_cognition.pdf
http://www.neurosci.info/courses/systems/VisualSub/nichols_newsome_1999_cognition.pdf
http://www.nature.com/nature/journal/v403/n6769/full/403575a0.htmll
http://www.youtube.com/watch?v=1y0NOa-yjr8
http://www.youtube.com/watch?v=1y0NOa-yjr8
http://www.youtube.com/watch?v=1y0NOa-yjr8
http://en.wikipedia.org/wiki/Gestalt_psychology
http://www.youtube.com/watch?v=tXLxcCTwr2E&feature=related
http://en.wikipedia.org/wiki/Holonomic_brain_theory
http://www.youtube.com/watch?v=0WQXF9BbRWM&feature=related
http://www.youtube.com/watch?v=sX87g3AHIbc&p=31EC7161E2BD6DA7

The Miracle in Human Brain
Brain Theory & Understanding (4)

Neocortex = Integrating highly evolved 400 brain centers

The Emergence of Intelligence in the Neocortical Microcircuit Henry
Markram

Henry Markram builds a brain in a supercomputer

Gadgetoff 2007 - Marvin Minsky

Emotion Machine: Commonsense Thinking, Artificial Intelligence, and the
Future of the Human Mind 9:30NN 19:00~ Integrating 30:00 32:00
Edelman From Brain Dynamics to Consciousness: How Matter Becomes
Imagination, UCLA
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From bird song to neurogenesis’ by Fernando Nottebohm, Scientific
American, February 1989, page 74-79

&' nightingale

T R

*Psychology study =<

The neurobiology of cognition, M. James Nichols and William T. Newsome,
Nature, vol. 402, supp, 2 December 1999, page C35-C37 erratum

FLpzE L '—Fﬁl

Genetics and general cognitive ability g, Robert Plomin, Nature, vol. 402, 2,
Dec. 1999

Video: The man who made up his mind, by Edliman

The Neurosciences Institute,1981

S LR

Fdo it~ DNARS (R0 A

Lﬁf /“L
http://sa.ylib.com/news/newsshow.asp?FDocN0=1623&CL=63

STy

(I): Hypothesis: Hebbian synapse fl.= £ i5—~ %},iﬁ%ﬁlﬁz‘;
Brain theory example:

Hopfield model : see Lippmann code in web site



http://www.youtube.com/watch?v=FZ3401XVYww&playnext=1&list=PL31EC7161E2BD6DA7
http://www.youtube.com/watch?v=FZ3401XVYww&playnext=1&list=PL31EC7161E2BD6DA7
http://www.youtube.com/view_play_list?p=31EC7161E2BD6DA7
http://machineslikeus.com/news/video-the-emergence-intelligence-neocortical-microcircuit
http://www.ted.com/talks/henry_markram_supercomputing_the_brain_s_secrets.html
http://www.ted.com/talks/henry_markram_supercomputing_the_brain_s_secrets.html
http://www.ted.com/talks/henry_markram_supercomputing_the_brain_s_secrets.html
http://www.youtube.com/watch?v=sy8mzH-H6tM
http://www.youtube.com/watch?v=sy8mzH-H6tM
http://mitworld.mit.edu/video/484
http://mitworld.mit.edu/video/484
http://mitworld.mit.edu/video/484
http://mitworld.mit.edu/video/484
http://www.youtube.com/watch?v=ovHv3yZM4KE
http://www.youtube.com/watch?v=ovHv3yZM4KE
http://www.youtube.com/watch?v=ovHv3yZM4KE
http://en.wikipedia.org/wiki/Fernando_Nottebohm
http://www.youtube.com/watch?v=EPQz1IShfxQ&NR=1
http://www3.interscience.wiley.com/cgi-bin/fulltext/123191810/PDFSTART?CRETRY=1&SRETRY=0
http://www3.interscience.wiley.com/cgi-bin/fulltext/123191810/PDFSTART?CRETRY=1&SRETRY=0
http://www3.interscience.wiley.com/cgi-bin/fulltext/123191810/PDFSTART?CRETRY=1&SRETRY=0
http://www.nature.com/nature/journal/v402/n6761supp/full/402c35a0.html
http://www.nature.com/nature/journal/v403/n6769/full/403575a0.htmll
http://www.nature.com/nature/journal/v402/n6761supp/full/402c25a0.html
http://www.nsi.edu/index.php?page=mission
http://news.bbc.co.uk/2/hi/6146908.stm
http://sa.ylib.com/news/newsshow.asp?FDocNo=1623&CL=63
http://www.scholarpedia.org/article/User:Hopfield
http://hawk.cs.csuci.edu/william.wolfe/UCD/engineering/cse/graduate/courses/CSC5542/Lippmann.pdf
http://www.codeproject.com/KB/recipes/HopfieldNeuralNetwork.aspx

Hopfield webpage Scholarpedia

Attractor Network

2L

Tank, D.W. and Hopfield, J.J., Collective computation in neuronlike circuits,
Scientific American Vol. 255 No. 12, 104-114 (1987) Genetic base for
Hebbian learning

Genetic base: Eli‘iﬁ JEPFEL Building a Brainier Mouse, Joe Z. Tsien,
Scientific American, April 2000, page 44-48.

Cortical Columns, Modules, and Hebbian Cell Assemblies,” in: The
Handbook of Brain Theory and Neural Networks, edited by Michael A.
Arbib (Bradford Books/MIT Press), pp. 269-272 (1995).

(11): Evolution ﬁ%jﬁqf% ﬁ%?if%‘ RL, Calvin, The Emergence of
Intelligence, by William H. Calvin, Scientific American,, Scientific
American 271(4):100-107, October 1994
(111):Brain is not computer.
See video by Edliman
Edelman cognitive computing IBM
** Brain is not a computer 24:09
(IV): Some web sites §}9f — &%) E'JEIfJ?’?"%
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History

Boole logic1850’s http://en.wikipedia.org/wiki/George_Boole
Turing TM 1930’s

Wiener* (cybernetics 1948)

Minsky Al, 1960’s

Talking nets

Computationalism (FA»[ Al)

Computationalism is the thesis that cognition is computation. It is an

extreme view of functionalism, also known as machine functionalism
The Death of Computationalism

Rejecting the Computational Theory of Mind

A F R A AR



http://www.genomics.princeton.edu/hopfield/
http://www.scholarpedia.org/article/Hopfield_network
http://www.scholarpedia.org/article/Attractor_Network
http://www.nature.com/scientificamerican/journal/v257/n6/pdf/scientificamerican1287-104.pdf
http://www.scientificamerican.com/article.cfm?id=building-a-brainier-mouse
http://www.williamcalvin.com/1990s/1995Handbook.htm
http://www-mitpress.mit.edu/
http://williamcalvin.com/1990s/1998SciamShorter.pdf
http://williamcalvin.com/1990s/1998SciamShorter.pdf
http://williamcalvin.com/1990s/1998SciamShorter.pdf
http://video.google.com/videoplay?docid=7437432153763631391
http://video.google.com/videoplay?docid=7437432153763631391
http://icnc.huji.ac.il/seminars/displayseminar.php?id=179&title=Why%20we%20view%20the%20brain%20as%20a%20computer
http://en.wikipedia.org/wiki/George_Boole
http://www.livinginternet.com/i/ii_wiener.htm
http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=3922
http://en.wikipedia.org/wiki/Computational_theory_of_mind
http://www.google.com.tw/search?hl=zh-TW&source=hp&q=Computationalism+wiki&meta=&aq=f&aqi=&aql=&oq=&gs_rfai=
http://www.google.com.tw/search?hl=zh-TW&source=hp&q=Computationalism+wiki&meta=&aq=f&aqi=&aql=&oq=&gs_rfai=
http://www.google.com.tw/search?hl=zh-TW&source=hp&q=Computationalism+wiki&meta=&aq=f&aqi=&aql=&oq=&gs_rfai=
http://www.google.com.tw/search?hl=zh-TW&source=hp&q=Computationalism+wiki&meta=&aq=f&aqi=&aql=&oq=&gs_rfai=
http://www.google.com.tw/search?hl=zh-TW&source=hp&q=Computationalism+wiki&meta=&aq=f&aqi=&aql=&oq=&gs_rfai=
http://www.slideshare.net/frozenmouse/the-death-of-computationalism
http://www.slideshare.net/frozenmouse/the-death-of-computationalism
http://en.wikipedia.org/wiki/Computationalism
http://zh.wikipedia.org/wiki/%E7%BB%8F%E9%AA%8C%E4%B8%BB%E4%B9%89
http://zh.wikipedia.org/wiki/%E7%90%86%E6%80%A7%E4%B8%BB%E4%B9%89
http://zh.wikipedia.org/zh-tw/%E4%BC%8A%E6%9B%BC%E5%8A%AA%E5%B0%94%C2%B7%E5%BA%B7%E5%BE%B7

