*8.

.” — James Anderson

." — DARPA Neural Network
Study (1988)

.” — Kelvin Gurney
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." -- Anderson
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When the tunnel where the border is long is passed
through, it was snow country. (Google, Babel fish)

It was a snowy country when escaped from the
long tunnel of the border. ( )

When the train came out of a long tunnel at the
border, it was a snowy country. ( )

The train came out of the long tunnel into the snow
country. (Edward G. Seidensticker)

The bottom of the night whitened. The train stopped in the signal box.
The daughter dropped the glass window in front of Shimamura standing
from the seat on the side for.

The cold of the snow flowed.

The daughter starts a full window, and ..distance.. ..shout...

(The daughter : as start a full window, and shouted to the distance.)
“Length bean jam of station and length bean jam of station"
("Stationmaster and stationmaster")

The earth lay white under the night sky. The train pulled up at a signal stop.
A girl who had been sitting on the other side of the car came over and
opened the window in front of Shimamura.

The snowy cold poured in.

Leaning far out the window, the girl called to the station master as though
he were a great distance away. (Edward G. Seidensticker)

The border of provinces of Echigo
and Shinano

euphonious

http://www.tek.co.jp/OGAWA/story_01.html

Phineas T. Gage

1848 9 13 Phineas
Gage 25 Vermont
Cavendish
109 cm 3
cm 6 kg
Cavendish

Dr. Harlow 10
New Hampshire 7 Gage

An Odd Kind of Fame:

[
Stories of Phineas Gage Gage

http://www.pri.kyoto-u.ac.jp/brain/brain/41/index-41.html



http://drill100.com/images/Drill100.gif
http://www.tek.co.jp/OGAWA/story_01.html
http://www.pri.kyoto-u.ac.jp/brain/brain/41/index-41.html

L}
L}
L}
or -
L}
Santiago Ramoén y Cajal
http://en.wikipedia.org/wiki/Dendrite
[ ]
u
[
]
L]
L] n
- [
L]
.
40
20
]
=
[ ] E o
s
. §
g 20
= o
g
- 2 40
]
£
]
- -60 — |
. l/
-80
0 10 20 30 40 50
- time (ms)



http://en.wikipedia.org/wiki/Dendrite

Hodgkin-Huxley

av
Cma :_gL(V - EL)_ gNam3h(V - ENa)_ gKnA(V -E )+ I

‘jT’t“ — o, (V)L-m)= 8, ()m

a4,

eV )a=n)-p,V)n

\% m, h(Na), n(K):

GENESIS

Santiago Ramoén y Cajal
http://www.genesis-sim.org/GENESIS/cnslecs/purkcell.gif]

http://en.wikipedia.org/wiki/Dendrite

McCullogh-Pitts (1943)

-0

1ifY wx >0
i=0
-1 otherwize

=

Perceptron

Rosenblatt, F. (1957). “The perceptron: A perceiving and recognizing
automaton (project PARA).”, Technical Report 85-460-1, Cornell
Aeronautical Laboratory.

Rosenblatt, F. (1962). “Principles of Neurodynamics.”, Spartan Books,
New York.

’ N
2

o oY
=
—

FIGURE 1. The one-layer perceptron analyzed by Minsky and Papert. (From Perceptrons
by M. L. Minsky and S. Papert, 1969, Cambridge, MA: MIT Press. Copyright 1969 by
MIT Press. Reprinted by permission.)
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ROSENBLATT, Frank. The Perceptron: A
Probabilistic Model for Information Storage and n 2
Organization in the Brain. In, Psychological :
Review, Vol. 65, No. 6, pp. 386-408, November, -
1958. Lancaster, PA and Washington, DC:
American Psychological Association, 1958. Octavo, - ( )
original blue wrappers; custom box. $2300. '
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FIGURE 1. The one-layer perceptron analyzed by Minsky and Papert. (From Perceptrons
by M. L. Minsky and S. Papert, 1969, Cambridge, MA: MIT Press. Copyright 1969 by
MIT Press. Reprinted by permission.)
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Rosenblatt

Cw XeF=F+UF-
Repeat
xeF

If wx>0 and XeF* then continue;

If w-x<0 and xeF+* then FixPlus

If wx<0 and xeF- then continue;

If wx>0 and xeF- then FixMinus
until FixPlus FixMinus
FixPlus:  W=W+X
FixMinus: W:=W-X

continue;

continue;

= XOR
= Marvin L. Minsky and Seymour Papert (1969), “Perceptrons”,
Cambridge, MA: MIT Press
= McCulloch & Pitts Turing
‘ "

*

PDP

“Perceptrons” 20 ..

: D.E. Rumelhart, J.L. McClelland, eds., “Parallel Distributed
Processing: Explorations in the Microstructure of Cognition”, MIT
Press, 1986.

. back propagation learning algorithm:

= [ s s s (Amari 1567: Werbos,
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Error Back Propagation

" : multi-layer ‘feed-forward’ (only) networks:

Output
units

“Synaptic
connections
with various
weights)
Hidden

4\,\/ LA ) e

Flow of info

soNAR.
PULSE

e \K\ \K\\\\\ y ‘pf““’&o“npm i

[

Hidden units

2 s

(14 .23 .26 57 .46 .96 .75 .87 .61 .88 .50 .32 .04) Input vector

01 Echo
o5 profile

Frequency

Power

(Gorman & Sejnowski,
NC 1(1), 75-89 (1988))
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NETTalk

= NETTalk

L]
L]
e
I I T O N I
I I R
D BN
- | ™~

/]

HIDDEN

\ NS

00080 COBOCO @OCOCO  COBOCO OG00SO COBCO0  @COC00.

INPUT

Table I Symbols for phonemes used in NETtalk,

Symbol  Phoneme  Symbol  Phoneme
sal futher /cr chin
1o/ bet ms this
Iet bought 78/

s debt G/ sing
ret bake n bic
na fin % sexual
I8/ suess s boutle
/s head ™/ absy
7t Pae N/ button
% Ken 0/ bay
n et /(U quest
mt met R/ bird
/n/ net /8/ shin
Jo! boat /'r/ thin
v/ pet s book
i red W/ bout
15/ st X/ excess
" fest N aute
s lute 12/ leisure
n vest @/ bat
% wet n Nazi
I about 18/ examine
" yet " one
/2t 00 un Togic
2% bite ”~ but

NETTalk

Figure 7.6 Hierarchical clustering of hidden units for letter-to-sound corres| The vectors of average hidden
unit activity for each correspondence (“1-p” for letter 1 and phoneme p) were successively merging from right to left in
the binary tree. The scale at the top indicates the Euclidean distance between the clusters. (From Scjnowski and
Rosenberg 1987.)
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]
Input Output
Inputs. Outputs. Inputs. Outputs.
X 5 10000000 | - 110000000 X 5 I1r}JD(;J(}0000 89 .04 .08 ?3533300
01000000 | — 101000000 ; : ‘ -
00100000 |~ 100100000 01000000 01 |11/ .88 |- 01000000
00100000 01 .97 .27 |- 00100000
00010000 | - /00010000 00010000 99| |97/ |71 |~ 00010000
00001000 - 00001000 00001000 03 .05 .02 |- 00001000
00000100 - 00000100 00000100 22 .99 .99 |- 00000100
00000010 | — /00000010 00000010 80 .01 .98 |- 00000010
00000001 | — 00000001 00000001 60 .94 .01 - 00000001
- ]
| |
Tnputs. Outputs. Input Output ™ yes
10000000 89| .04 .08 |- 10000000
01000000 01 11 .88 |- 01000000 u
00100000 01 .97/ .27 |- 00100000
00010000 99 | .97 .71 |- 00010000 [ ]
00001000 03 .05 .02 |- 00001000
00000100 22 .99 .99 |- 00000100 .
00000010 80 .01 .98 |- 00000010
00000001 60| .94 .01 |- 00000001
L] |
| |
.
-
L]
|
- ]
| |
- | ]
. "

support vector machine




i Subsymbolic processing

i Support Vector Machine

n SVM
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-
= 10
.
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