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& ¢ Fr F Intelligence
e Selence

*Brain science explores the essence of
brain, research on the principle and model

of natural intelligence in molecular, cell

and behavior level.

*Cognitive science studies human mental
activity, such as perception, learning,
memory, thinking, consciousness etc.

In order to implement machine.! -
intelligence, Artificial intelligence attempts
simulation, extension and expansion of
human intelligence using  artifisis
methodology and technology




Series on Intelligence

Would Scientific Publishing
will publish Series on
Intelligence Science. Prof.
Zhongzhi Shi is the Editor-in-
Chief.

Special Advisors:

Marvin Minsky (USA)
Shun-ichi Amari (Japan)
Wenjun Wu (China)

Lotfi A. Zadeh (USA)

Book Proposal on Intelligence Science

Special Advisors Series on Intelligence Science

Marvin Minsky (LUSA)
Shun-ichi Amari (Japan) Alms and Scope
Wenjun Wu (China)
Lotfi A. Zadeh (LUSA)
Chief Editor
Zhongzhi Shi

Editorial Board

World Scientific @ Imperial College Press

www_ worldsciantific.com www.icpress.co.uk

Preferred Publisher of Leading Thinkers




Advanced Intelliﬂence

O
Progress of

Advanced
Intelligence

e
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International Conference On Intelligence

October 18-22, 2008, Beijing, China

Advanced Intelligence held
In Beljlng On OCtOber lgth Zhongzhi Shi, Werner Horn and Xindong Wu (Eds.)
to 22nd. s g ARSIEN
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5thc B.C. Aristotelian logic invented
1642 Pascal built an adding machine
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1834 Charles Babbage' s
Analytical Engine

Adawrites of theengine, “The
Analytical Engine has no
pretensions whatever to originate
anything. It can do whatever we
know how to order it to perform.”

The picture is of amodel built In
the late 1800s by Babbage' s son
from Babbage’ s drawings.
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1900 Hilbert’s program and the effort to formalize
mathematics

1931 Kurt Godel’ s paper, On Formally Undecidable
Propositions

1936 Alan Turing’'s paper, On Computable Numbers with an
application to the Entscheidungs problem



1848 George Boole The Calculus of Logic

chocolate

i

chocolate and — nuts and mint




1946
ENIAC
The first
electronic
digital
computer
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«1950: Alan TuringBY3ZE “Computing Machinery and
Intel | igence. "1 H & & M7
Mind Vol. 39, No. 236, pp. 433-460
«1955: Newel |, Shaw FASimon FF % 1 IPL-11
—Information Processing Language
—-E—TANES, BERAIEME
«1956: CIA % EﬂGATIﬁTE (Georgetown Automatic Translation )
«1956: Newell, ShawFASimonHY “The Logic Theorist”
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*1959: Frank RosenblattiZ HEEIEEFREY (Perceptron
Mode )
*1959: MIT Al LablEZURIL (MinskyFAMcCarthy)
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MR T1ZRTHA
«1981: HABMEHM HATLIKH (first-generation computer)
SCRCTIHETS
*1982: John Hopfield IRFZHLZ M L& BT 5%

*1983: MCC (Microelectronics and Computer Technology

Corporation) Y ir (Bobby Inman {EFE{F)

«1984: Doug Lenat7EBobby Ray InmanBiXin T ZTEMCCH U5 CycHIAF
73

«1986: Thinking Machines Inc ffiHIEcZE#188 (Connection
Machine)

«1987: LISPH 25 iAFFIaHE &K
*1988: 386:c: i {F5PCHLIEE A L 5L ISPH 2518 3
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*1992: HABREH R

DB REFHERES
RAITRIKM . BEEBFIRNCITR] (Real

Wor |d Computing Project)

«1993: Shoham¥}E H AOP,
«1995: Vapnik}Z HSVM

Agent—-Oriented Programming

1996 : ARIPTITHEET% 3

E 1 Z2 GEMAPE

*1996: DARPA/3 ZHPKBit Xl
—Z X AY“Grand Chal lenge” |38l 4> #7FN3K fiR

«1997: IBM R¥11 (De

ep Blue) &7 Garry Kasparov

2000: A FRIBRITETZ =

E{RIRIEMAGE, 08 A& I R ZEMSM i ner
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e 1014 Neurons
e Parallel Computing

e 4*107 Neurons
e 1150 parallel neurons







Oct. 30, 1999 Sojourner on Mars. Powered by a 1.9 sguare foot
solar array, Sojourner cannegotiate obstaclestilted at a45
degree angle. It travels at less than half an inch per second.

Attp. /7w P.gSi €. niasa. gov/ apodl ap99 1030 it



1998 — now Kismet shows emotions

sad surprise

http://www.ai.mit.edu/projects’humanoid-roboti cs-group/kismet/



1997 — First official Rob-Cup soccer match

Picture from 2003
competition




Brain Computer Interface, BCI

VIC

A brain-computer interface is a
communication system that does

not depend on the brain’s normal

output pathways of peripheral

nerves and muscles.
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BCI Research Activities
T

The First International BCl Workshop, June of 1999
(22 groups)

1) Review the current state of BCI research

2) Define the aims of basic and applied BCI research

3) Identify and address the key technical issues

4) consider development of standard research procedures
and assessment methods

The Second International BCI Workshop,
June 12-16, 2002 (30 groups)

Brain-Computer Interface Technology:
Moving Beyond Demonstrations



The Big Challenges

«Getting the right brain activity codes out for
the desired action

_ «Getting the appropriate feedback in (sensory,
Br‘a n force, visual, vestibular, acoustic, olfactory)

*Deriving algorithms that represent

T AL interaction of codes out and feedback in
<

*Accessing the codes non-invasively

«Optimizing the signal to noise over the
spatiotemporal scale

f *Determining interface biocompatibility

c *Integrating new processes, form, function
and materials (actuators, sensors) in devices
? which can be optimally controlled by the
Machine brain

«Exploiting dynamic plasticity of brain and
machine to optimally perform work and
control actuation




neural activity
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Real-time interface to control
a robotic prosthetic arm
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The Dream: Brain C3

*To use brain activity to do work; to
command, control, actuate and
communicate with the world directly
through brain integration with peripheral
Devices and Systems




Special environment Control







Initial conceptual designs

wans) wans
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Simple Bicactive Probe

recording site through hole
Standard Perforated Probe _L /
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2 f P GEGEFERSNET
|

NGF a.g. GABA
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thraugh hale connecting recording site bond pads
channel

Neural Interface:
Micro-device, Neurons, Glia, Extracellular Space
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. RECORDING
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: MULTI-NEURON DISCRIMINATION

B: ROBOT ARM {RA)
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Radial torque
motor
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REAL TIME
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Water dropper ' _

Controlling
Artificial Limb
Directly

from the Brain

Duke University
MCP Hahnemann School
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