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AN A11FUNN999UHUNNSTD NITTARITINITNINTU NITINILABIZAUUBINIAINIIU NF
UAUUNILNNU LAZIZAUNITHAR (T
3. mManennsaisrazuna (Medium-Range Forecast)
v
nenennsaiszaziunane dndludaanaisaus 3 wwaw te 3 1 Tnadauuan
aa P A " o A o o ol «
srazina NuaNneIngol A 1 1 Wasannuindunilesauaasssasinaniyanan dilselugl
TUAIUNITINUNENITEIY NITANURUAITHAR N1TAINUHUILUTENI NITIUURUAIY

LARINT Wazn1saAmsiaunsliRnssin q dusiu



4. n1swennsadsTaseana (Long-Range Forecast)
Taavinliaziiszazioan 3 1 wrananndn nasnansaiseazanaldlunng
aLHUEMFURAR AT 7 nsldanalunisaanu nsliauazaanRaafuite i
PIANITVLILNUATIFG UWATINUIEIULATARIW (TTuRY
v
3. TUABUNITNENNT
v v 1
Tumausasniswansal wiveanidly 6 Tunau (gnawy Dauwiada, 2552) Aa
1. Anuainuung
frnsnavualuungaesniswaansaiinaztinaan ol s lamiasingls
i ludaalunssndulaFesasls viatnluudtlyuilaviald mazwinimmuadiwanela
Faau nenennsaifiagliansai W ldnuinguszasAnsaly
2. nMuuARquLs
¥ a =R (% 1 d‘ ] dly s
Fasdiaszitasaulesing q Adenansznusadhwingidesnismeinsol uas
fnnsianuadnsaulsaslstianas i@ viunisnaansal
3. NMNUATZEIZIIAN
sraTiaNTaIn TNEInsaiuteantilu 2 sray Ae A uandaasraziaaai
v o d' v o U 73
gaan1snanngal wazannseaanisinAnensadll e
4. Rasoundaya
wnrrfiansandn avindayautannumnasivg i ldluniswainsal
] v
FeonatdayannanianialueIAnig uaznauanasAng
& ada g
5. 1@ANAaN1INLINTOL
A ndd‘ ) o L's a v ] o '3
@andsnazlddusunisnaansal tnaRansaun liimuizaudananin
1 o ¥ o/ ¥ A a -i’ a
A9 7 i Ussinn uazanuIudays snruzdayanifintuluafn daeszazioanesnis
wensal ANTUTaNTeIIsn1INeINTl wazANITIRaunas I dA NNl
6. MFIARDLANNUNULNTBINITNENTOL
o ej v c o ] n‘ a 5 a 1 v a o
NnsRTadaunanidannIsnaInsaifuAINIRATUAT 1 InALALRTUNAN
w2 o
N

vatinls ﬁ'\?hﬂ'l’]llﬂﬂ’]ﬂkﬂ?\ﬂﬁlﬂﬂ%‘ﬂﬂﬂﬂ?ﬂfﬁ\ﬂgﬂ wamednAanasnansaiulAN

wHnEinga



@00 (Statistics)
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1. N1MFIN199MA (Scale of Measurement)

ATNITDRUNANNIAINTIR 16 4 dszinn Beean Anyly wavAe, 2552;

WIRung Finenssoung, 2547; 4A7 WATAUL, 2553) Ae

1. NaRs Nty al® (Nominal  Scale) unAsdaAINIINGA INTIZULI
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1. dayai@aFunn (Quantitative Data) udayadnanlidnfiAuinviaiia
foy uannilusiiaaauanifin natsuIalAEdIu autsatuAaA LA iy ;e

vwin usiu fayadaBunaniiudeysiegluuinsdauuudunsnia viauinsdauuy

snsdau Feutialditle 2 Uszian Ae

1.1 dayadafunnibisiedias (Discrete Data) nnetia dayananius
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nsvmndiastaya (Data Mining)
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(Knowledge Discovery in Database Process) (Han, et al., 2006) AaNN 1 datsenauld
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2. Maiauazeadaya (Data Cleaning) Wunsandeyanlifszlagdaany
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1. nsa¥resauuulunisinung (Predictive Modeling) viiaGandn lunisFaui
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¥
anwout laun malianisdauuanmy (Classification) wallAnisszunnuAn (Estimation)

LasIATANIINENIDI (Prediction) (Tlumu
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MacQueen (T. Katanyukul, 2000 #1489%1 au118 97111094, 2549) T981H1TOLAATUADY

v o

ad o e I n,ll
Asnimnanuaaunaliaatiulasiell

A1519 1 WARIAIRENTANAAIMTUNITULNNLATIY

Observation
X1 X2
A 1 2
B 2 1
C 2 3
D 2% 5
E 1.5 6
F 3 7
G D 8
H 6 i

fan: T.Katanyukul, 2000 $19891 angne a1nas, 2549
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arnnw 3 Ansuengudayassnitlu 3 ngu TaevianisduanEusiuaesusay
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ARLAEY (Euclidean distance) Mauns (1) laadnd Aeszaenivgafinauuds azls
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FTUTNN AD
(1)

d(i,j) = \/(\x,l —xﬂl2 +|x,.2 —xﬂ'z +...+|x,.p —xjpr)
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d(i,j)=0,d(i,i)=0, d(i,j)=d(j,i), d(i,j) < d(i,k)+d(k,))
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4. vnsAnadudnaresdeys uarimmuadeyalingudayalmiliizes 1

aundnaziedaulaliivga (stopping criterion) landeulaldivgs Ae 1) feyalundaznguts

]

ad '

' a’l’ v a d' 3 -
Ananile 2) ANHANAIANANAA (Minimum Square Error)

q

anazatashianansanasungui

Y o

duiuynngudeyalaamdtianainiingald dauns (3)

K ' ny
E} =) e oth ef =) (x, - M,) (3)
k=1 i=1
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B (. )
x={xek|kPdNANIDYA}

x={xl,x2,...,xi}

A v A:il v U
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e o b ' dl

n, AR AMUIITAYATDINGUN k
T " a ' d‘
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anansyinialdansdaulsiangaiiaasiaifan vralnannguaasdaulsiiinauanAgy
=) o o Vv ad a [ A o/ [ 1 o/
nsdangasulsansainlduaads mellanisdadangasaulsuutanadanunuionny
ad v o o o ad o =l o/ = o [l = o/ S o/
AR nsdumnuusadnsu WuasAnaensaulsiaaiindannisiduipaaiunisiaansaulsaes
o/ d o/ ‘4 o/ 1 1 1 Y =
nsafniildiFadula e lildsulsidusuicdeyseaniungueasniiauninanelu
0 a a o -all v o v '3 ] 1
nquilugfiaBaaiuniniiga (Homogeneous) Fatunsdansiaselamiannnisutangs
ot Gundn $MIdamnu (Gain Ratio) faannng (4) TailudnsdauaasAny (Gain wia
o ' ' ' " o a a o A
Information Gain) iU AA1TAMIMANTTULNGN (Splitinfo) SwiTlunisasdnEnagassiaulsh

o

a ' n; Yo ¥ a a‘ll v o o 4' o :J 10 o
fidmanaan nanlFfuannnsldmaiatiazldardurasdawls  Sesaudsnagainuuen «

«Aadriananalunimannsaiiasaudndimsnasanndndawdsluasudaty valvien
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AN TUNLAD NI WAUG LU RN zan LAt 19l UsANTA W (Tan, et al., 2006;

Witten, et al., 2011)

GAIN(S, A)

GainRatio(S,A) = ———————
SplitINFO(A)

nan

GAIN(S, A) = Entropy(S)—| . mEmropy(Sv)
veValues(A) lSl

Entropy(S)=-)_Plog, P,

i=1

SplitINFX(A) =— Y ﬁlogzﬁ
veValues(A) N N

P owanele AAdaueianunuaininaedngy i AUSUINANIENINMNATEY
NANFLBENN

Syt sawlsiisnAu M Al Entro

Py

A wanel sauls 4

|Sv] wunedla  sandnaessiauls 4 ndAwT v

IS| wneta  Sausindinaengusiaating

SplitINFO (4) ety dndousesdeyasassious A0l P, dadiuiu

v
s

doyavianuaressiuls 4

as < a o~ s L
zmﬂszawﬁmﬁ’uwuéwmwa%ﬂu (Person Correlation Coefficient)
AndutlszAna anduiufuuuiefiu aziidragsendna -1 a1 Argeqaiianilu 1
dl = v o :lz = o «a ] [ d’ v 1 o e [~
FamAununglddmaulsiutanuduiusidadudeiuuinngn wazdANdNAugN ALY
v
0 uaninlddnsautmiuliiamnduiusdadusiany
AsataTIsddnUssAnsandunusuuuiafduitunisdnaauduiusaassauls
] v v ] v
2 ga Wemulmiassgaruiiusaulsdadies viadudeyadunsniaduiednndougns

Tuniseun nndudssansandunusuuuie f4u arusaAtum e Aeannis (5)
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o NY xY-O. 00
WX -Exovyr -y

Tnem
o Aa Ardulss@nsanduiusuuuiiefdussndnasauls X, ¥
<A ¥ Av v o o d'
X fa uarueedeyandnldainsaulsion 1 (x)
>y A wasnresteyaidnldansawdssan 2 (1)
S XY Ao uanursanaguszwdndayadowlsi 1 uaz 2
2 o o lo o o a
Y X' Ae uasmesirdeasracdeyandaliainsausian 1

2 o o o/ o o i
>y An namurnsindeaasrasdeyandnliainsautasian 2
N

o)
(0]

AB TUIAIBINGNFNBEN

FurlszAnaani (Eta Coefficient)

FulsLAN3asn UIeATAY Fandn 8R91491ANNANNUS (Correlation  Ratio)

]
a

AndlszAnsas Aosazldilleanuuununmnszdnnsyanaiiiiaannsouls 2 InnsiEe
Foludnenlifhudunss (8097 Tarfiuadns, 2544) @usr@nsasanunsoAruamls

AANNIT (6)

Toen
n*  #e Andeaeaduise@nsas
> (r-7,) fe ATt dIasrasAfissuanAadt uwsiazngy

o L o o ' e‘ 1 dl
Z(Y—YT)2 AD HATINADINTANADIUDIANLLENLLUINNATRNETIN

msutlanafnduyssaniasfmilautudulsrdnsanduiusuuuiiafdu (laan
fndaatudn fredadauaasrnuiuulslusiouls ¥ fanunsaasunalidansious X
1] A o o 1\ s{ o o/ Qr
ANLANANTE AtysendedulsrAnaandniusuuninasdu fu Auilsz@naasm

a

<. o £ "
A5 Rdurarndulsransas aziiAseus 0 B 1 Adndss@naasaslifidfnay
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a o [ S . a Say [l ' v ' o o oA
JJﬂ’]?:ﬁﬂuﬂ')’]N’s{NWHﬁﬂ’muﬂi‘tﬂ'ﬂﬁ’ﬂ5]’1 ATBEYTTUNIN 0-1 21ANAMHNANNUDINAN
v v A ' o g o :’/ I o ¢ o 'Y '
WAlNA 1 WTBLYINNL 1 UHIEAIININ FauM9aaIuATNANAUSAUNIN WADNIAN

ANAUNUSTIANWINAL 0 waaedn siautlsviaaeslilimnuduiusiu

nsuilasArtaya (Data Transformation)

nsulasAndaya Lﬂun?:mumiﬂa’umfauL'nmm%galﬁfaqm‘ﬂwﬁmm:awsia
et ey azsaauilas Fh‘il’ﬂu“aﬁfm?n‘%mmﬂﬁﬂ‘lam'fu (Normalization) Faflunisandn
maﬁﬂgalﬁﬂqmm@uwmﬁﬁ@am Walkmunzanfunisldenn  TaanisulasArdayaly
dneusiliudady (Min-Max Normalization) 813130AUMMN LA (Larose, 2005) AR@NNIS
(7

+ X -—min(X)
" max(X) - min(X)

Tned

* <~ 1 ¥ d‘ v [ ] o
X AR ﬂ’]‘ﬂ’ﬂ\l‘ﬂ’l’]l;l’ﬂ‘/lvlﬂﬂﬂ\quﬂN']un']i‘ﬂ'\uqm“qqqﬂﬂuﬂ’]i‘
X Aa AN199TRYANBUNIUNITATUIUMIANANNNS

©

I o ’

min(X) A A1resdeyafiiAmganautiunsAuIMMIAINANNIS

a

max(X) @8 AreesdeyaiifiAtgeqaneudiunisAuaumaInannis

8y

watALAeELsaLuLIas (K-Nearest Neighbor: K-NN)
winniseanaianidiasauuefidumafianisdanuamjuuyiifaay ¥isns
o aa ' Vo Y a b d'd o v 2*2 @ d'
wnaui Buudngliduden Taaazfiansnaingareddayanian #uzABARINY TAN
v
o o/ ; o/ A ] o’ o/
AdaadefiL annsaldAmmsdafiuanAiuana i zanaasdays anadaily

U

stizn4 (Distance) Snszazmneszuinadayaiidaanisiansaniudeyagalaiidnianign

v
o/ o

A Y a‘ !/AJ < a (4 LIRS a = o
(Wautirunlnangen) n@:wqwmﬁfn‘mqauumﬂ:@mammm{lmﬂwﬁummmnu (Han,
et al., 2006; Tan, et al., 2006)

a = [ 3 a ) L7 a llall O ad v <
wallaadissaiuef a1afiarsanaininautinunlnaigavsatayanaatiane
gl [-1 a o A' o :’1
fgaeagaidng (k = 1) vianaraga (k> 1) FlA laaflauiuuuiiinaun k Tafeas 1

L3 J ! ' A o
vinlilGan q aundrazlian k iwmnzan faunis (8)
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dist(p,.q,) = ,/Z(p,» -q,) (8)
i=1

nen

dist(p,,q,) AB TTHZUNITNINFIBLEN p, MU FIAEN g,

S L4 o/
n AD  ATUIURILLS

A = d’o o o [l
2 A audnnniasaulalunisdannanmy

N a dl d‘ R [l '
g, An auninaw 1 Piagudadnetlunuiamgla

a 2ehe

o

dleldaundn g, aauk i fanianldRansansindudn p, Asazdneglu

wunamyla munannia@eadnannn (Majority Vote)

watAuaNLuE (Naive Bayes)

a =

a = o GGl a o ] dld a ad dl = o dl
WlﬂuﬂluﬂﬂLUﬂLﬂuLﬂﬂuﬂﬂqi‘"\ﬂﬂN'}ﬂ“H NHUTLANTNINDNITUUL HNITNNIUN

'
1y o

Lidudau L munzanfunsdiaasandatnadduaunnn w aldedrdiandulsfayasaaiu
a |&’ Ve p— « v & a
aasvliausety (Conditional Independence) @1M1TAANANNTOINAANSAILNTIATIER

aratnazdly Foemoufjius (Bayes' Theorem) (Han, et al,, 2006; Tan, et al., 2006)

R

\hAgnsFaudvitedanisdauuoamimundnanuiiaziiiureaunnisalsiig q Inagh
1 [~ rdl a 4” ) 3 d" i - ] dl
anmhazflureswanisafiiaaiingunewninil (Prior Probability) wazarnanhaniufiaz
] i v ¥
Aammnasaflamanisaiuiia (Posterior Probability) Anatazifuiifistudewwiinil fedd
upnnuaisieanaazfudayaainnisdananisal viaiuadia vienisazanlszaunisal
.d" o :’/ o d' 3| v a o : al a A’ a ] A/ G| ] B
adhitufuelaveduiiesaniudayaddaiedenifinguata iy wisllduazanvzala Prior
Probability A8 daetiifluggundela mazaindeyaluefiafl wmsuiud Ae il
' U 4 ] 1 o o/
qaehu azfimnmnianiudeudregeiingaiiduazan sy ozl uasmmzwin, 2551)
' a0 ' ' o v v v a ' '
anuthasiluazilAtegsrning 0 A 1 drdeyalndiAeaANaTe AANMINAY
fuaziiAlndiAes 1 SgasnisAmuanmnanitazidh (Posterior Probability) @eeind

UauNEnd/, 2551) FRANNIT (9)

P(A| B) = P(4"B)/ P(B) )
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v
anthazdluresmanisal A lasguegivignisal B uddumgnisnd A

Litufumgnisal B viransseamanisalifudaszlitiudeiu fa mafiamgnisal A Lifina

sansiiamenisal B (Lorimi uasumenda, 2551) Aaunas (10)

P(A|B)=P(A) (10)

P(B| A) = P(B)

W B unu wansafazifintulumanisaianne uazdn A ihumgnisolla 4
i P(4) >0 (MunsAudumansal A avsaaintuiane) Aaaunns (11) (Han, et al., 2006;
Tan, et al., 2006)

P(B| A)P(4)

P(A|B)= e

(11)

Toad

A ] 3| t-iI a L s dl a L3
P(4]|B) Aa anuhanilufisvfiamgnisal 4 Wainamgnisol B
P(B|4) fe mnhaziluiazfiamanisol B Waiawmanisal 4
P(A) Aa anuhazilunaviiamanisl 4

P(B) Ao Anuhazdluiaviiawmanisal B

wallanuldindula (Decision Tree)

puldsaduladunisGaufuuuiifaeu sulidaduladsznaudialvun (Node)
usnga Fundn uesn (Root Node) a1ntuuasinazuanaaniluluuagn (Child Node)
aninuagniaziignaaanuies Faluunlusriugading Gundn ualu (Leaf Node) Aann
o FuldiFadulazinmiaumileulasiairaduldl Ae uiazinusazuaaiiawlsiilinagey
daya uwiazAa (Branch, Link) wanssalunimagey uazinualunaninguiizenand (Class)

flaamuald (Han, et al., 2006; Tan, et al., 2006)
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Low Medium

M 9 wanslassasanulanndula

aulannaula ca.5
wannsaFesuldifadula c4.5 (Tan, et al,, 2006) Aa MHAMIRTIIUERTIEIUINY

(Gain Ratio) \iaidansawlsiazldifluluuasn (FaudsEusiu) amisaAiuaumAny

an9auwmA (Information Gain) TAEIENAINNIIANUINNAT Entropy AeaNng (12)

m

Entropy(S) = —Z P log, P (12)

i=1

T
P wanaie  dAadouaasdiuananninieangy i AuSuuandniannnaes
NNFBENN

S wuned  shudsitinunAtuamiAl Entropy

dlaAuaA Entropy \a3audasialilfiinaAn Entropy HAualAmIunuasly

ANNITNITUIANNURATAUNA AANNIT (13)

GAIN(S, A) = Entropy(S) —( Z IS—V| Entropy(Sv)) (13)

veValues(A) |S|

e}
nen
A wuet sauds 4

|Sv] mnede  auntnaassiauls 4 ARAntv v



IS| wanefa  AususmnEnaaIngusiaetng

ANUIUANNIATFIUBATIRIUNU ARANNIT (14)

GAIN(S, A)

GainRatioS, A) =
SplitINFO(A)

(14)

Taed

SplitINFO (4) wunade dadouaasdayasassioutls 4 hildr P, sadiuau
y &

dayanannaradiauls 4

ATUITUAN SplitINFO @Nn1T (15)

SplitINFO(A)=— > ﬁlogzﬁ (15)

veValues(A) N

¥rageradanAinsgudnmdaunugegaiuluunsn uazidenanauia

rTm‘hJrmumu'\mgmﬁm’ldfmmuﬁﬂam ANNAAL

TasetnalszaIninan (ANN: Artificial Neural Network)
tasetnalszamifian (a13nn Faudn, 2552) Aa Tuiaaneadadans (aaaes
° o v o e v A A4 4 A
asineueaatadnalsranluanesuyesd AedngUsrasANaraiIIATaINe TN
Aruatnralunisdauinisandangiuuy (Pattern Recognition) wazni9gUuIuAINg
(Knowledge Deduction)iduiAeiaiuanuaunsaniluanasuyst wuidaBusuaeunaiia
M &rannnisinsdnanuinfindanan Bioelectric Network) lugna Talsznausae 11aa
Uszam (Neurons) wazanlszatulszam (Synapses) wiazaslszamlsznausaaans

3 o

Tunsfunseuatlszam Gundn walas (Dendrite) Fafludayatinda (Input) uazdanelu
nsdanszuatlszamandn waateu (Axon) Tufhumilaudayainean (Output) 109188
s ) a’l‘o v aaa a d' a v v . v < Y v
wagmaniinineudaaljizeniiinell Walinnsnszudis@uinauanvizanszguang
addaniu nrsualszamazisiuaulanidngiandsaieaniufadaduitsiansesu

§ ) 1 a ‘d 1 ]
wadau 1 sevield dnszuadszamusane Tueduafaznsziuinadau q dalltma
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v I
lLapdau G]'UJLLUU’Q’]'Z\]@Q%‘I]’]EN']W]JS‘Z&’WILﬁﬂ@qﬂﬂ’]ﬂ%fﬂuGi”t]‘i‘f‘.iﬂ'j’]\'ll,"ﬁﬂﬁﬂ?tﬂ"lﬂ auiily

LATRANENNINUTINAYW FIAIN 10

MW 10 wanswuuAaastnelszamluanay e

A = o
AN ANTNN FAUAN, 2552

Tassassraslassinadssaminas
inasadaulng lutlaqiiudiunseiudalasednoszaminaniiasaairauansing

anlasednelugues Jamilauiuanes luuddlassinodszaminian Aa n1ssaunguuuy

) ] [ di ] d” ] [ a o v a a
guuraambstlszananatias q uarnisdanseiliudiudrAyninlvineaniymyiaes
Tasatnailafa st audaauastinunalnagninlasenalszaminauetnauin sauv

wadUszameainnududaundiminatasaaslasednng feniw 11 atalsdantinngnAcy

o

Y
a

1a9aNad  [unisFaniiiasainisogninaesauatinsitadalasednmlszainil (a13nn

3aUAN, 2552)
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Weight (Wi)
.//A 3

. d@unh Output

Sands Input

lnput-l‘;mlo Hh.l\tl;n Node
2N 11 wdanslassdsaaastaserngdssaminas

=
NA: http://www.no-poor.com/article/neural_network.htm

UANNITNNN UL AT UTEF NN

dmiulureniameilasing Usenaudaadayatindgi uazdayairasn mlauiu

o

Tnedraeslitiadaindusazauiiimin weight L‘?‘iﬂﬁ’]ﬂumﬁ’mﬁ’ﬂ‘ﬂ'ﬂﬁﬁﬂu‘l@ﬂﬂL‘il”ltﬂil
Tasstnelszamusiazmioaazilan Threshold udatmundninminsaurasdeyatiidi
s’immnmmmiuu%wxmmmdﬁmﬂ@ﬂﬁﬂﬂn‘lﬂthLma'ﬂ:‘m'mﬁqﬁlmﬂﬁ Feraadiszam
winzmieunserliinausaiunsinaiilunamssnzudafaswiioufun §izenada

aluanasineuslupasfomainatituiumiaamiiues

]
A

nsruaunIIineueadlasinalszamiiian (aiinn Fauan, 2552) Ae Weidaya
o v o/ ] [~3 3 o 2 o ,ﬂl o 1 d‘ v % o v
thidhundalassinefiendayaindranguiuimintesusszanaildaindayaindann o

e gadUssd nazienuisaNfiuLdafeuauiuA A Mua I dnasanAnanngn

o

Andmualfudagaduszamiazdetayatinean aanllddayatindrreaadlszam

|
=] '

dl d‘ [ 9 | v VY ' d‘ o Y @ 1a k3 o o
au 1 NdeniululaseinadAiaandiinimualy faclifadeyaitean danaw 12
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%3 W e

£l
—

»

2N 12 wEnuUINaadlasanglssamluaannLaas

P> a °
AN AN FauAN, 2552

NITUIUNNININUIBITAR U A MAEN daunsnesuels (a3nn Fauan, 2552)

AIANNT (16)

I =wx + WX, +.. bW,

O=f{) (16)
T
A ) 13
I AR ANATINTBIREY NN
A 0 g (% 4‘ ]
w AR A winteaduitanse
A ' v
x AB  ANARYYIeINLn
O #p  Adyrnsanean
f() Aa  Wandudnalau (Transfer Function)

fayariraanaeusazivua armnsnaiungld (a13n Faud, 2552) daunis

| 2
yi=fwx, +wx, +..+w'x,)

= /(X w'x)) o



28

& ar o v d‘
An saudsindianTuueaus
A9 WImin Ie3uAazidu (Connection)

[ v
Warduane lauaasdanlssusananiamaatszaminauiuaiuisanivua L
Tneisidunansgiuuy wilaevialdastonldieidu (aisnn Fauan, 2552) sl

1. WanduuuUWEaLdw (Linear Transfer Function) 478130838 AadNn13 (18)
WAZAININ 13

f(h=KI ey K dusasi (18)

AN 13 waAININF UL R E

d = o
AN A3 FAuAN, 2552

2. FnuauANandu (Sigmoid Transfer Function) @141908511E ANANNNT (19)
WAZAININ 14

_ 19
S 1+f.3xp'1 1
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NN 14 WARSBNNAANINTY

a a °
AN A3 Gauan, 2552

3. ladeasludaunuiduyinandu (Hyperbolic Tangent Transfer Function)

ANHITOBBUNY AIANNIT (20) UWAZAININ 15

) _ (=1)
f()=tanh() = ZE_"=XP (20)

exp”+exp ™"

2 15 wdnslaulasludawnuRuniandu

a a °
ANA: ATTNN (FAUAN, 2552

Tuduauisfdumaiinuessfaffuinasgnidenididudoulug Tasanz
| a \ = H - y o \ = o
atifalulaseinedsramifanwuunatady lesandanluudaainisiiginsawuuem s

1 ] 1 v
el AnuAaiasrasrmaswlaeRna e duiuud (Step Transfer Function)
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nsiaugausulasatnelssaninay

= IS %
1. NTLTHVULUNNADY

U

= v a S o [~ =1 .sld o
ANTLTEULLLINNADY (AN LTRUAN, 2552) WuN19 e ULLLNENIATIAAIADL

U

dl % i o o/ ¥ d‘ ¥ ' a o v ' ) £
Wwaliaeasdinaliusn °11mmuawl‘m@mq@?mm:ummuhﬂ'aﬂmm@mmmw'mlu

a

° A - Y \ " v o - v o AaX a o
ﬂ’\ﬁl'ﬂUVIQﬂﬂ?'ﬂiu ﬂq[ﬂ'ﬂlﬂ“qn QQQT'II’]EIﬂQZ'LI?UWQLﬂQLW’ﬂh:ﬂ.ﬂﬂqmﬂUﬂﬂ']lu (Llﬁﬂ'ﬂl'ﬂﬂUﬂU

AuwmilauiunsaauinGoulasiagdaauasauuein) AN 16

Training = S
Prariotes - . o Adjust Weight ;
Y
Tuput > Neural = | ot Training
Data 7 Nerwork 7 Output
Targer
Qutput

AN 16 wanInsERFuLLE AU

d ) o
AN AN FRUAN, 2552

Y

2. nsEaunuyliidaen

au

nsFeuwunhififasy (dnn Gaudn, 2552) WunisGauuunlififuuzi
LifnemsaasiaaudngmiiseRia aasinaardnGualassairadisfnmemudneuzanidaya
v

o rd‘ 1 % i o ' v a o ] d‘
HARNSTLE avasdraazatunsadanuamjaasdayald (WRsuieuiuau Wy s

aunsauanuaTRuAT Wugdndmudneurglireniulieslanlifilasaaw) danm 17
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Training

- dinst Weighy §
Parameter g Anglse: Seghr

Input > Neural o Network
Data s Nenvork e Output

w17 waneamatseuiuuulailidaauy
) a < o
NN AINT FBUAT, 2552

animanssnlasetng (Network Architecture)
1. Feedforward Network
fayalszananalusasitsazgndelulufianiadasainTuusaesdeyming,

desionnFes - autalvunaesdeyaireanianlifinistiounduaesdeys vidawlustuualy

v ]
Fupaatufludn a@ansaiu (A13n1 FauAn, 2552) AININ 18

HPUT LAYER HIDDEN LAYER

QUTPUT LAYER

VD0
) O

Lhe

*

QOO

N 18 wansdannimanssnuas Feedforward Network

fi37: Edward R. Jones, 2008 #1984l a13nn Fauan, 2552
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2. Feedback Network

@ *sz wranalunasditsasinistleunaudnlufeasiasatnavane T ﬂ‘N
aunsealiAIAaLaanNT UNaRFEN4N Recurrent Network (A15N uaum, 2552) AININ
19

INPUT LAYER
HIDDEN LAYER

O
08 O o

@ ‘X &)*@

{)
2N 19 wanIdanimeanssuual Feedback Network

finn: Edward R. Jones, 2008 $19849lu a13n1 (3auAN, 2552

. - 2
TAserngdszaminanuuunanadu (Multi-Layered Artificial Neural Network)
W] A.A.1969 Minskey uaz Papert Ididaumisdeasunainaafiurauianaaanas
1 :’/ a . dl Yo o A 1 :’z v
VilUmpsaudulmatq (Single-Layer Perceptron) HANTENUN LAFUA N ue@aIa Ui
dumalidnddaanntassdnelszamiion gdonadsslond iasanuiideainng
' v v a o ' T < :I/ = ] d‘ v
dheananaanunlia wazuansdayaludiawndmedidlnseuduinas liaunsanazaing
ngLLuumﬁ"ﬂ ﬂﬁ'\ﬁugﬂu (Basic Pattern Recognition Operation) TMdun1sniuuanIIN
v =2 ] A ° ' 1 v oo A ' ' : dl o a w % sl'
ad1uARta0agIline viaimuadigUiladuiusiuitaly widaninddalifaunseiaga
80s Aa nasldFunastinduignsies FawafiduUnsaunanadu (Multi-layer  Perceptron)
arunsamiiunisutladanaiila (aM3na Fauan, 2552)
aeAUsenaundAyraslasainedszamiBianwuunanedu Uscnauludan 3 dau
A :’4 v ' ‘:, 17 ° v d‘ n:!I Ve :’1 :’/ 4‘ d‘ Vo :‘/ v
vida 3 4u Lud durasdayarndy ngnidenseiuduresiuden Tutensenudureteya

188N
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TasadnelszamiBsnuuumaraduiiulasedratszamiieng unuwiianlaiunis
Wamuaziunlszgnaldlunisiduldadeilsr@ninm Tanaivaecdassinadszam
Wanwuuvatgdulsenavludaaduasamisslszamiian (Layer) Taluusasduaziivion

(4

Uszarmiiaustuaunany  wisoseatfaiu lnavialuduaasmiaaszamiienly

TAnednelsramisnatiatiuiivaanily 3 45ia (A13n1 Fauan, 2552) An

v
s O b7 ;7 v

1. windn (Input Layer) Wudusaamiaelszamiiauniudeyaand

v
o/ ]

2. dudau (Hidden Layer) ifludussamioailszamnagnialulasadnalszam
a ' :’/ v o 1 :" ¥ o ’:f ' d’l ] ‘ﬁ! P
Weuszudnadudeyatinda wardudeyairean dussunisadszamitlifinnsdausaiy
dayaneuaningns

3. fuirean (Output Layer) Wludussamisslszamiiisndugairaidedays

asnludaneuen
| I~ a = o el:l/ ° } % :l/ o '
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