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t1'111fi
Q

t ~3.J G\'u flU T~~-3-dl tJU~~~l't1 tt UUU fJU n-au

U'i:: 1tJ'lf1J'lJfI~ 1~'i~'liltJU'i::"1'Y1~UtJ~1ifnu~lnAfI m'i~lLL un (classification) 1~tJ~-anm'i~U~lU

'lJfI~ 1~'i~'liltJU'i::"1'Y1Ln~"Jlnm'i~1~fI~'lJfI~'i::'U'UU'i::"1'Y1~~31alUU'i::nfl'U~Gfl\Pity 4 alU i~~fll u,1 (~U~ 1)

(Kosugi,1997)
"' ".J..~ ...

1) ~lL'IJ'~~ 'Y1~U1L~~tJ"flFJ~'i~n~1~
.s.1 .J.J 1.1"' 4 -J ., ".1" .

2) L'IJ'~~u'i::"l'Y1'Y1tJUflfln u'i'U~'iflG1~"tytylw"JlnL'IJ'~~u'i::"l'Y1L'itJml Axon

3) alu~u~ltJri~~LL~nflflnLiJu nluufltJ 1 L'itJnil Dendrite

4) alU'ifltJ~fI'i::~il~nlUL'IJ'~-aU'i::"l'Y1~~l~nuL'itJnil Synapse

~u~ 1" r FI 'i-J ff{1-J tt'iJ:: "1 U U'i::n il tlrl il-J t 'If'iJ 'if U'i:: ff1 n

(t1'JJ1 Kosugi,1997)

1 (1FJ.U. lrlw1) iJ1~1W n1f17~W«nl fltU::7ntJ1FJ1a~{ UJf17ntJ1a-tJnnHtU

2 (1FJ.fI.lrlw1) r!rhtJFJ1a~)"1~1W n1f17~7FJ1n)")"ulrlw1uJf11ntJ1a-tJa~vii111f11I1n{7ntJ1Iv~Jf1f11JfcJi

3 (1ft.U. rtJrn) iJ1~m n1f17~7ft1n)")"UrtJjj1 fltU::1FJ1n)")"UFJ1a~{ UJf17ntJ1a-tJa~Vii111f11I1n{ 'intJ1IV~Jf1~1JfcJi

.(nFJ.u.w«nl) iJ1~m n1f1'i~w«nl fltU::'intJ1ft1afl{ UJf1'intJ1a-tJnnHtU

.(1n.U. Wa-~~111) r!rhtJft1af/n~1)"tf n1f17~YI«nl fltU::7ntJ1ft1af/{ UJf1'intJ1a-tJnnHtU
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~ln~u~ 1 L~l"l2Jl~(1~l~f)~m~fil~l1J'lJf)~L'lI~-JU~::"l'Y1t/{lU vT~n-li'1J~1J~11J'Y11~~tU~Al"~{ ~~t;if) 1u,1

( 1 )
~

L3J8

liilLL\1~~'lJB~'liB~~"
fil'lJB~1~~~'lilfJU~::"1'Y1
" A .,d .
'lJB~~BUVj'Y1~lLL\1U~'Y11
r"~ '" d.

Ul\1Un'lJB~'lJB~~'Y1 1" "
filBl~ii~

l~tJ~

h =

y =

x =
i

W =
i

0 =

f(n) = l/(l+exp(-n))

~lnGf~m')~ 1 LiI\JGf~m')~\J~l\J-.jlGif)~m')yjl~l\J'lJf)~lA')~'!.ilU')::UUL'lIGi'ii,j')::GflY1 Al'lJf)~lA')~'!.ilU

-.jlLL \Jnif~~lw 1 \.JVJ1~f)LL Uu-.jlGif)~m')LL w~n~u( Back Propagation)~~L')1~::~1~11'l11~umA')~Gf{1~1ii'~~,j~ 2

Output layer

W (t+t)=W (t)+TjOrV ;OraY(I-Y)(dr-Y)" " , " ,
Tj : learning coefficient

2nd hiden layer

W (t+l)=W (t)+TjOUj;O =Ykr(I-V)}:;OW'J 'J " " "

1 sd hiden layer

W(t+l) = W(t)+Tj8x; 8 = Uj(I-Uj) ~W
" " J' J k kJ

Input layer

'iU~ 2 ffl'i"ffi1"f/tJ" LLUu-;i1'rltJ"m'iLLwinii'u(Back Propgation)" ...
(n~1 Kosuqi,1997)

~ln~u~ 2 1A~~11~LLuu'-51arJ~m~LLrl1ni(u ~::u~::nrJU~1UL'lIa-aU~::"1'YlL~U~n'UrJl:.irJl:.il~UrJU 3 ~'U\I " " "
u~::nrJU~1UoIf"UfJ'UrI'Yl, oIf"UolfrJ'U LLa::oIf"ULrJll/1r1'Yl..
1~u~ d = A1LrJll/1r1'Yl~"lil'Um~i:]n"rJ'UI .

'0'.1 1".1 1 '.1 , :: 0'
Y = A1LrJl~rI'Yl'Yl ~~lnm~u~::JJ1a~a'lJrJ~ A~~'lJ1Uu~::"1'Yl 'U'If'ULrJl~rI'YlI ..
X = 'li'rJJJafJ'UrI'Yl cil~U~i"U~'UfJ'UrI~I " ..
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1F1~~'lilEJU~::~1't1LL UU LL ~-in-l(u

,,~ , ., d . 1 l: , dU = 'lJfI~"fI'UV'I'Y1 "l~U'Y1 J 'U'/I"'U'/I"fI'U'Y1 1
j '" "

,,~ "'d 1 '" dV = 'lJfI~"fI'UV'I'Y1 "l~U'Y1 k 'U'/I"'U'/I"fI'U'Y1 2
k ~,.,., 0'.1 ' ., d. ., 01 ,l: ~ ., l: , dW = ~l'Ul~'Un'lJfI~L'/I"""u'):;,,"l'Y1 "1~U'Y11 nu J 'U'):;~11~'/I"'UfI'UV'I'Y1nU'/l"'U'lffl'U'Y1 1

ij" '" .' " ,
"., 0'.1 ,.,..., 0 1 """""'"w = ~l'Ul~'Un'lJfI~L'/I"""u'):;,,"l'Y1"l~U'Y1 k nu J 'U'):;~11~'/I"'U'/I"fI'U'Y1 1 nU'/I"'U'lffl'U'Y1 2

kj" , '" ""., 0'.1 ' .,.. ., 1 ,."...,., 0'W = ~l'Ul~'Un'lJfI~L'lf""u'):;,,"l'Y1"l~U'Y1 r nu K 'U'):;~11~'/I"'U'lffl'U'Y1 2nU'/I"'ULfll~V'I'Y1
rk "l: '

m')L'itJ'U:!fLL UULL V'I~nf(u "J:;'til~l'U 1~tJ 1oijL'Y1~,jAm')u:!fufilul~Un'lJfI~L'lf",,1 'ULLc;i,,:;'/I"'U L ~fI 1 ",Lflltf1V'1'Y1

~li~~lAl1~t:j~~"1~ 1 'U'):;IJiU~fi~~,,"l~l')(JtJfI~':fu li m')iLA')l:;'tf.iltJ 1A')~'liltJU'):;,,"1'Y1..jlL iJ'Ui fI~r:1n~'U

(Train) 1A')~'liltJrifl'U 1~tJm')u fI'Uolf fI~,,~a'UV'I'Y1- Lflltf1V'1'Y1 L ~ fI 1 ~1A')~'liltJU'):;,,"1'Y1'Y1')lUiltrla'UV'I'Y1LL uu,1"'" , ,
Lflltf1V'1'Y1 'ii fI~ L iJ'U LL uu,1 olf fI~" a'U V'I'Y1~U fI'U L olfl ,,"lA')~'liltJU'):;,,"l'Y1"J:;(J nu'):;)Jl" ~" LL":;ri~~,, f(V'li)1 UU'):;~l" ~ "c;i fI, " "'" "1 ' ., 1" 0' , 0' dl " ' 1.1.1" ..., 0' ~ oJ, ~
'ULL~":;'/I"'U "J'U ~Lfll~V'I'Y1f1f1n)Jl Al'lJfI~Lfll~V'I'Y1'Y1 ~"J:;(Jn'Ul uLu')tJUL'Y1tJunULfll~V'I'Y1"J')~ 'lf~A1Al1)J~~V'I"1~" '" '" " " '

'):;~il~ Lflltf1V'1'Y1-t1~,,"fI~ij "J:;(JnUl n f(u 1 u1 '/1"'1 'U m')u':fu ~lUl~U n LL-l!lA"l'U1C\l~1~o/f 'U ~ fI'U c;i fI 1 u m')A"l'Ul C\l~1" ' " " "
Ul~un 1 'ULLc;i,,:;oif'U,,"1~1')(JA"l'U1C\l1'iiIJi~ij

nl~AlulwmJl..,iin 1 uttC9iGt~.ffu

.1.1 , ., .I..::. :: .~ :: ..
~ln~uYl 2 LL"~~ Lf1~~~l~ LL 1.J1.J~1~iJ~m~LL ~~n~l.J YlJJ'If\J'lfiJ\J 2 'If\J m~f11\J1{uL~JJ~ln'lf\JLiJl~~YI" " ."'" "",,'"'" .,... "" .., .,.,.. ., 1 '" . 1"---> 'If\J'lfiJ\JYl2 ---> 'If\J'1fiJ\JYll ---> 'If\JiJ\J~YI ~lJJ~l~l.J ~~\J\Jf11\Jl~\Jn \JLL~~::'If\J~::f11\J1{u ~" .

Iii~u (Kosugi,1997)

, r ~ old: J' 0 1" .
1 -1J' f11'Ul~'Un't1'l!'U'U~::f11'U1W ~~ln""3Jm'j~f) u'U

l: ..
tlULill~Vj'Y1 .

2)

. 1" -~.. .., oJ 1 I: , oJ
m~'U~ ~ V LU'ULeJl~'t'j'YJ~l~U'YJ k 'U'lf'U'lfeJ'U'YJ 2k .

11 L,j'U ri152JU'}~~'YJtf'lleJ~m'}L"ifJ'Ui ( Learning Coefficient)

() L,j'UvT~noif'Uf1112JtJ~'t'j~1~ (Error Function ) ~liu~ rr " " '"
-~ .., ,., ...,." ..

W LU'U 'Ul~'Un'}~~11~'lf'ULeJl~'t'j'YJnU'lf'U'lfeJ'U'YJ 2
rk " .

';jln"2Jm'}~ 2 "12Jl'}f1fil'U1W~lUl~iin W i11~Jj11Ji';jln W i1L~2J '}12JnU ~~f1W'lIeJ~ril
rk rk v., .I ~ J .." .~ .." A oJ ( ~

"2Ju~~~'YJD'lIeJ~m~L'}fJ'U~ (11) , n~n'lf'Uf1112J~~'t'j~1~'YJ r u) LL~~
,:1 1:, oJ d, ~ 1r" ., ,oJ I: ...,

LeJl~'t'j'YJ~l~U'YJ k 'lIeJ~'lf'U'lfeJ'U'YJ 2 'lf~f11'l1eJ~ U ~1 ~';j1n'Ulf11LeJl~'t'j'YJ~1~U'YJ r 'lIeJ~'lf'ULeJl~'t'j'YJ nu."r ..
LeJlt;1"'t'j'YJ 1 'Um'}L"ifJ'U{ )Jl~1f111)J52J';;'Ufii~ij

.v

(3

nl~'U~1,.'{
_01 ...OJ.,I 1 :; ..

y LU\lLal~~'Y1al~U'Y1 r \l'lf\lLal~~'Y1r' ,
_01' .. 1 ..".,I. 1~ ..". OJ.,I

d L U\lf11Lal~~'Y1 \lm~L~fJ\l~ 'Y1\l1~1 'If L \lm~L~fJ\l~al~U'Y1 r
r 'v v
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~uolitJu~ 2 : ~lJl..,iin1u~ud~::A1U1rul~~ln"~m"IvitJ l\Jd

nl~\l~1i ~.
8J

k

W,

-~ oJ .~. oJ
L U'IJLtJl~~'I1~l~U'l1 J '/JtJ~"Ii'IJ'lItJ'IJ'I1 1

LtJ'IJ rT~ni{'lJf1113Jr;j~'t'j~1~l;il~U~ k

LtJ'lJJ1~iin'j::~il~ L'lI~!lU'j::51'11l;il~U~ k nu j1'IJ.ff'IJozItJ'IJ~ 1
..~. oJ
nu"Ii'IJ'lItJ'IJ'I1 2

m~lfilU1W~::LL't1U~Jl~iin'lJf)~ W ~1iJ W i1L~~ flU ~~~W'lJf)~lOili:(JJU~::a't1~1um~LiiJu{('Y\),kJ kJ " " .I
.:1' ..~ A oJ (~ ) .., ~ oJ ::. oJ oJ. ~ 1 " ~
'V'j~n'lfU~11aJ~~\Aj~1~'t1 k u LL~:: Lf)l~\Aj't1~l~U't1 k 'lJf)~'lfU'lIf)U't1 1 'lI~~1'lJf)~ U ~~lnUl~lLf)l~\Aj't1~l~U." " k' .k .
..~ ..~. ~ ~ ~ ..~ ..
't1 k 'lJf)~'lfULf)l~\Aj't1 nUU1~Un W JJl~1~11aJ~JJ\AjUfj~~~JJm~'t1 5

.rk

::. .J
'lfU'lf8UYI 1 A' J, 1-1 un 1 'U.g'Ud~::fi"U1W 1~~'n")Jm~~~Gif) 1tJd

nl~'U~.1~ x LU'UEI'U~fl~lIii'U~ i 'lIa~.ff'UEI'U~fli ..
O. Lu'UvT~n-li'U~11)JtJ~~~1~~1Iii'U~ j

J " " "d
W LU'UU1~Un~::~il~-li'UEI'U~~nu-li'U'lia'Ufl 1.JI d "" d

~::L~'Uilm~lPil'U1W~::LLfl'UflUl~Un W .1~~ ';'1fJU1~Un W 11i'1L~)J ~1)JnU~~~W'lIa~~1~~fl'lla~m~"JI "JI
L';;fJ'Uf('n) , ~1~11)JtJ~~~1~~1Iii'U~ j (0) LL~::EI'U~fl~lIii'U~ i 'lIa~ -li'UEI'U~fl ~~~l'l1a~ 0 M~lnUl~lLaltf1~fl""" "J' ,,' J .
0" d. .,. d ., 0 ., ., ., .."..

~l~Ufl J 'lIa~"l1'U'1J'a'Ufl 1 nu 'Ul~'Un W kj )Jl~1~11)Ja)J~'UD~~'U

0 = ~. ( 1-~ )LO W ,.,.,. (7)
..J J k kJ" ",",

0 'I ,"", ~ "'" .".. .,...
m~~1'U1WL'ULL~~::"l1'U ~1~11)J~~~~1~~::{1na~~ln'lf'ULal~~fl ---> "l1'U'1J'a'Ufl 2 ---> 'If'U'1J'a'Ufll" .

z: ~ 0., r ., d..l, , ...1'" 1.1 ".,.
'If'U a'U~ ~ ~1)J~1 ~ U 'Ul~'U nfl L'lfa)J ~ a'll a~ LL~ ~::L '1J'~~~::{1 n u~U~l u ~1)J ~11)J )Jln'U afJ'lI a~arurulw~1~11)J

." u u

tJ~~~l~~M:;u 'lIU1'Um~ri~~1~11)JtJ~~~1~~::yjlJl '1 L~a.1~l~~~'lilfJU:;U~l(;\l~ '1 ~~::yjl.1~~1'l1a~~11)J

tJ~~~l~~~lnil~l~nl~'U~ M LL~1~~~fJ~m~lPil'U1W ~ii~~ln~1'U'lIU1'Um~L';;fJ'UfL ~a.1 ~L '1J'~aLL(;\~::.ff'Uyjlm~" ."
U:;U~lJl~Un'lla~L'1J'~a .1 'ULL(;\~::-li'U~'U M~l~ L ~)Jl::a)J .1 'Um~L';;fJ'UfLL~::~~:iiliin,;w::~ LL~n(;\l~'lIa~f(rurulw" u u

EI'UVtflLL~1 ~~Ul~~'lIa~m~L';;fJ'U~ L u.1ol{m~fl~aau'lia3J~(Data Test) L ~a:iilLL 'Un'li a3J~f(t'Yt'Y1WEl'UVtfl~'U '1
"

~1)J~11)J~a~m~
lfi'1atil~ n"ItUAn';l .1 'U m~i L~~l::~f(rurulWL ~ a:iilLL 'Un~lalm~tJ~un lii'lla~ ~~ii~ ~~ (tlfl5Anft LL~::u u .

'lfAnft) 1~""l11u~LLn~)J 1~~~'lilfJU~::alfl 'lIa~ Assoc.Prof. Yukio Kosugi L=ijfJ'U';'1fJi11';1.1jLL~::vi~'U1L~)JLlii)J

i~fJ~-Yln';(2540) )Jlo/i1fJ.1 'Um~:iilLL'Un 1~fJU1~~m~fl~~a~~M)Jl.1ol{L u'U'lia3J~.1 'Um~iL~~1::~1~fJ~::LL u~'lia'IJ~

aanLU'U 2 "l1u~~a ~~unliiLL~::~~tJ~unlii~~.1'Um~:iilLL'Uniin,;w::alm~tJ~unlii'lla~~~ii~~~ 1~fJim~~~'lilfJ..1 "," d.., -~ ...
u~::alfl~::~a~LLU~'lIa)J~fl)JafJaanLU'U 2 n~3J ~a"" .
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n~~~ 1 Luun~~'lifl'J;ja"1'1-1:;u1'1f1um~L~uui (Training) u~::nfluc;ilUr.Jaii~Fj~~unilLLa::tJ~unii
.1 .J.J ., :;
u~::~l(ufl~~'I-1U~'lIfI~~~fl~'t1~'I-1~~

n~~~ 2 Luun~~'lifl'J;ja"1'1-1:;u1'1f1um~'t1~aflU ( Testing ) u~::nfluc;ilUr.Jaii~Fj~~unilLLa::tJ~unii
.1 .J.J ., :;
u~::~l(ufl~~'I-1U~'lIfI~~~fl~'t1~'I-1~~

LLa::ril'1-1U~ fil L~lt/1\'j \i1~ c;i fI~ m~"l'1-1:;U n~ ~'li fI~ a~1 'lf1 um~ L~UU1f L ~ au flU 1 'I-11fl~~'lilU 1~ uril'1-1U~.." "
1\1'~-ojlU1U 2 Lfll'Y1~\i1~fI

4 OJ d.1 ~
0 1 ~~lEJf)~r.Ja~~A~f1un~

1 0 ~~lEJfi~r.Jaii~~~~tJ~un~.
'i. 1" .d l " "'i'.1 d OJ..d .

L~EJm~'U~ ~r.Jam')~lLL'Unf1 ~~lnm')f1~GftJU~1EJ LA')~'/J1EJu')::Gflf1f1AtJa~j)f1 2 '/JtJ~r.Jam'j~lLL'Un

nl~lOil~lnnil~'itJLYilnu 0.5 i1tJilLiI'Ur.Jaii~A~~Un~ LLa::nl~lOillItJEJnil 0.5 i1tJilLiI'Ur.Ja~tJ~un~~~

d . 1.1. I i1" , OJ ~ OJ1 .,J 1 "4
Gfl~l')f)f1~::'Ul uu')::EJn~ 'If')1~nU~1'U1~EJ 'UGfl'/JltJ'U1 ~tJn~ln~lEJ.

91 ~

Lf)f1"l"jf)l~f)~

""" ., ., 4 ., "... 'i""
N N1. w'YIn~ 'YIl~'j~'U,,!l'j'jW. 2540. m~~~l~~U~~n~U~lnatUtUltUn~laJLUa L~tJlii'YI1~ -eural -.etwork.

u"1wwlUW'U5f11Ai'lfliAln'j'j~ 1 vJ-rll Aw::iAln'j'j~Al,,~f ~mi'YItJlf1tJ"~'lJ~luA"1'IJ'YIf..." .( : u ~ ,.,j "" ..." of ..., 2. tl'YIiiAn~ ~'j~~l~. 2543. m~~n~11iim~1G1LWa~~1~~1.Jm~LnGltJl~LL~::LuaLLm'lJU L'IJ~~aJ~A~.l'Y1fJl'IJW'IJD

.
fllAi'lfliA1n'j'j~ 1vJ-rll Aw::iAln'j'j~Al,,~f ~mi'YIfJlf1fJ"~'lJ~l'IJA"1'IJ'YIf.

...,.( ..~ 'i ,j 1 'i 1~ .
3. tl'YIDAn~ ~'j~~l~. "~11ii ~'j~~l~, "~'lflfJ ,!!L\1~. m~lLA~l::"'A~U~aJ U'YI::L~ L~tJ 'If LA~~'lJltJa~a~n~.

m~if'~~'U1L ~ aA1l~~1~~ iJil'UiifJ LL~::i~'Ul'Y1l~il'UL 'YIA 1 'IJ 1~um'j~iJ"1~ilfJAa~W1L~af LL~::

1 .1 1 :: .J., ~..
m~aanLL1.JU1~~'j~1~ 'lJu'j::L'YIA 'YIfJA'j~'YI 1, 25-26 D'UllA~ 2543, fllA1'1fl1Aln'j~~AiJ~W1L~iJ'j

, Aw::1A1n'j'j~Al"~'j ~"'11'Y1tJl~fJ"~'lJ~1'UA'j'U'YI'j.

4. "'jl1D ~"1~~1~, "~'lflfJ 'lf1\1~, tl'YI5AntfJ ~"1~~1~. m~"'lrili'1.JJ1..,un 1.J~~'YIn'lJa-3LalL.lJaJ 1G1tJ1'li1A~-3'liltJ
." I ---

1 .1 1 :: .J., LL~::m'jiJanLLUU1~~~~1~ 'lJu'j::L'YIA 'YIfJ A~~'YI 1, 25-26 D'lJllA~ 2543, fllAl'1fl1Aln'j'j~AiJ~W1L~iJ~

, AW::1Aln'j'j~Al"~'j ~"'11'Y1fJl~fJ"~'lJ~1'IJA'j'IJ'YI'j.

5. "~11D ~"1~~1~, Teh, C.I., Goh, A.T.C LL~:: Wong, K.S. (2540) "Neural_~ork:~-3l1a

0 ., .1 ~.. ",.,j.1 ., 'i " .1
al"'~U m~~~l~ aa1.Ju~::d'YI iifllV4'lJ a-3-31'IJ~a n Lal L'lJaJ L V4i1 fll1aJu ~a GlfltJ'lJ a-3 Lf}~-3 a~l-3", m~u'j::'If~ .
'YIl~i'lf1mnA1n~'j~ 1fJD1LL~~'If1~Af~~ 3, 16-18 ~n'j1A~ 2540, "~lA~iAln'j'j~"(}1'IJLL~~U'j::L'YIA1'Y1fJ
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