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ABSTRACT

In this project, we develop Thai speech to text system by utilizing neural network
technique as recognition engine. The goal of this project is to help deaf people to communicate
with other people who do not understand sign language. This application is designed to work on
PDA which deaf people can conveniently carry with them.

This application consists of two parts. The first part is to convert speech to text. This part
starts from receiving a speech signal from microphone then divide the received speech signal to
syllai)les after that apply resampling and normalization function to each syllables, next we extract
features from the speech signal by using MECC then pass these features to Backpropagation
Neural Network with Multi-Layer Perceptron structure (which is trained by 100 Thai syllables
until Mean Square Error is 0.00055) for recognizing syllables and display results on PDA’s
screen. Program’s performance tests show that accuracy of the syllables segmentation part is
91.21% and the accuracy of recognition part is 71.83%. For the second part, the application uses
Thai text as it’s input and matches each syllables with the reference XML file then the application

plays the matched speech syllable file.
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fix) = 1if x>0
=0 if x<0 (2.20)

4 1 a i 4
Taofi  x Ao M1 x Duyniveurnalssamon
1 P 1 4
0 fio sunsaleaaniFlumsudasaweuradilszainiey
dos
2.4.1.2.2 Fnyeaianyu (Sigmoid Function, S — shaped curves)
fouihanlFlumsudas x dunnldeglugivesgeso—-1
A 1 a . . R v > T a
Se3en 13 Snuow (Binary Sigmoid) 3veglugll -1 - 1 FuSeniluTnargnues
o A Lod oA o
(Bipolar Sigmoid) #anFun Il umsuasruilugnuseilandu (Sigmoid Function) o
a A Jda .. . o = L& .
andaAnenTU (Logistic Function) uaz lawlos Tudn unuiau #HeAdu (Hyperbolic Tangent
. P d 1 tﬂyd g 1 ] vy Y
Function) Fsfendumaniiiyse lomivdnsninlumsaoulassiiguuuunssounay

(Backpropagation Network) FINITOUTAIAIAUNT 2.21 1AL 2.22

Binary sigmoid
_ 1
fx)= T3t (2.21)



20

Bipolar sigmoid
1=t (2.22)

2.4.2 asilagnssuveslasanadsze e (Neural Network Architecture)
A v ] =] [ [~ A [} 3 -
ns@oude Inseelssamieunsesnduy 2 nuvfe TasevienuuTI@Y)
9 9 9
(Single Layer) Uag Insetiouuuvaiedu (Multilayer) $uusuueeInseiene TUIUTUYDS
v d' v oA 1 :’ @ ] 3’ 9/ Aa [V 9y '
druFounangnaIimin Tnrshouuunaesuansauddaminiinnududeuldand

14
TagevLuUF AL

2.4.2.1 Tnsee)szanifesuuyuae (Single Layer Artificial Neural

Network)

nm
Input One Layer of Output
~ Units : Weights Units

51l 2.14 feehalas sl sy mifieuuuuiuden

i ;’,' 1 J
ningd 2.4 Wi Tasshedssamiflonnuuduierilsenoudiomad
Uszmmifiondwanmega anwaansalumssinveslasinlszamidion1dann
@ 4 1 1 1 o3| '
SnvazmaivenoiiuTassthedssamidouhoniunguluga (Module) Uszaniioy

A 1w &
L“Hﬂuﬂﬂﬂulﬂu“ﬁu"]
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v S o A 1 1 ) Yt 1 =
’E]EJ"Nuliﬂﬂaﬂ}lmgﬂTﬂEIf'E]iJTU\ﬁ%‘H')"I\ﬂﬂﬁ\i‘lnﬂ‘h]ulﬂﬂJLLﬂLL‘U'ULﬂEJ')ﬂ"Ii
A & P A o 2 a o & ' a et
L“]i’ﬂllTEN5311'31\1%1&'E]”lmJﬂ"I5L%ﬂuiﬂﬂﬂﬁﬂu11u%u@uw7mﬂ "]NTﬂi\?‘U"IEJﬂS%ﬁ"IW’]YJﬂ"IWﬂM
v '
Y Y 1 1w o @ 1 o Y ad a 4 a . R
Snuazaanauiy dmsuaihminiasnnsanluglinanuasn (Weight matrix) FAMN
] =\ 3 ° Y ' v g1 d?l d' a d' Q o
Tﬂ’i\i‘ll"lﬂiJﬂﬁ"lU‘]fﬂﬁ]Zﬂ"lGlﬂEIf'JEJi%‘]_‘!ﬂ"Iﬂ'N‘lﬂQWEJ‘Uu L‘IN'E]“Hﬂﬂﬂ’mU\Tﬂ'l"lllﬁﬂﬁﬂﬁ]%ﬂ”lﬂﬂﬂl‘ﬂﬂ
Aaa a v o ° a o
U (Dimensions) UDIUUATN Tﬂfﬂ“ﬁ m Lmuinu’Juumw%mmu@uwmmz n UNUIUIUUDI
4 A 9 d?’ o v 1 1 g’ @ A A 1A v A v a o A
L“ﬁﬂﬁﬂi%ﬁ"mﬂﬁi"lﬁluﬂi@ﬂﬂ WY AMDNWUIHUNNTDUITEHINIUNNAIN 3 AUUITOUAIN 2
A
o \75/3,2
2.4.2.2 Insehelszamifenuuunaiesy (Multilayer Artificial Neural

Network)

‘Inpul Hidden Output

“Units Units Units

[y 1 1 = :;
1215 fmeghalnsanelsannimentuuraesy

9 14
vingyl 2.15 WuTasswdsznmiouuunaedu Taoduusmiu
a 4 3 dy Yo o 3 @ A A
Suwniaiwes (Input Layer) taz Tnualuduil 185 udysnamnnmouen fudallhe daauia
o 3 dy 9 A v s s Y] [ 3
wod lusuiilszroudanlszamissSudyanaannnduwnawesuaz dedyana Ty
p 9 & A 4 s ayy A S d o A y y
wiwmawesluduamuawesansofedl ldnnndmiladu Fudaune lmyniaies

3 4 o v o
(Output Layer) dusuneniwadnideesnlaldrauen
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2.4.3 matlnaeulasavie) seannine
=} v = Y . .
2.4.3.1 MIBUIUVVUYTOU (Supervised Learning)

1 a dy o 1 @ o Yo 9 1 1Y
Iﬂ5\1“\]']ﬂ‘]fuﬂu‘ﬂgﬂ'lﬂuﬂﬂ'lﬂﬂﬂ‘wm‘ﬂ']ﬂﬂ'IEJ‘l'ﬁﬂ‘]J‘il’E)EﬂLMﬂZGYJ

1 o {a 4 o 1 a v & )
Tﬂi\?“\ﬂﬂ’ﬂgu'lﬂ']ﬁNﬂWﬁ'lﬂﬁnla"lnﬂﬂ'liﬂ']u'JillIﬂi\?“ll']EJﬂUNﬁﬁWﬁ ﬁﬁ@\?ﬂ?iﬁlﬁliﬂiﬁﬂnﬂﬂ%’%ﬁﬂ

] 3’ @ o 4 Y] o w ] { o
dugmimindeusudeyalildaundesmsdsgyl 2.16 Fgwmsulasenelsemmieouinglu
' o . ¢ . o
ﬂﬁﬁﬂu;ﬂuuuﬁﬁﬁﬂuvlé’uﬂ HUANTONWUNTU (Backpropagation), azat la (Adaline), (N9 7

wlasou (Perceptron)

13:1""”‘“3 ) 4\ (Adjust: Weight j
\
Tnput . Neural > Teaining
Data Network s Cutput

i

Targst
Output

51 2.16 Msispuguuuiigaeu

2.4.3.2 mai3eujuuulaiiidaen (Unsupervised Learning)

9 1 Y

] =) dy 1<) v @ d 9 o
Iﬂi\?ﬂl'lﬂ‘]fuﬂu‘ﬂgvlllllﬂ'ﬁﬁ\‘lﬂ'lNﬂﬂW‘ﬁL‘ﬂ']ﬂlﬂfJ‘lﬂﬂ‘]J‘il'E)llﬂLLﬂﬂZﬂ

¥

[ :’ o { o g o v 1w s
malsusiiminldFeyaiinnaewiiudsumasgy 2.17 Tasszdiuamnguideyadn
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u;ﬂtmmmﬂ 9 AU N WU (CPN), 199179 (ART)
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«-&\ { Adjnst Welght }

'
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Orutput
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2.4.4 ngmsissuilnsavielszamifion (Neural Network Learning Rules)
1 :’ o d' yd? 1 LY = d' LY Yo é o Yt v
animiinezgaulsuilagldinegiudygaduwniiiu 18Ty sl
4 a ¥ 1 Y
MHNINAYY HAZMITIMAUADUAUDIVDIG DU
2.4.4.1 NYMIBEUSUVVIBUIVITH (Hebbian Learning Rule)
v ' :’ Y Y 1 T 9
doamaaniminlumsisuduTasmsgquaiiios « Uszana w, = 0
1 o o =y Y o = [ 14 9 9 Y 1 4
AoudazimiFeud dumsuaasmsFeuiuuyliligrou MmsguiusznuemyIeg
a A = ‘;j Y (dy A 9 U :’ Y
Bumy n30 ox NAuuLIN wadws Hoziadn Tl luanimiln w,
d
2.4.4.2 ngMmsBauduuuweslnseu (Perceptron Learning Rule)

[ T @ 1
uJumiGﬂui’ﬁammummwmamym izmwmméfaammaz
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o Y o ya d oy ay o Yo !
msnouduesiigndes msFeudidlumsSeufuuvidaoumnsairlilddmsvlasee
p) = a :’ LY o = kY [ 2 ] 9 A VoA
Uszamiieuiiduluuns animineggalfulasudueminniiarlignde iivsnnai
~ 2 A o o = [ @ - 1 oy s A1 @ ¢ A 9
AawaaduFeiudulumsiSoud msdfun/feuanihmin sxlinutuguiiionnuasims
HATMIABUALOIGNABIATINY
2.4.43 ngMsiseuuuuiaacm (Delta Learning Rule)
=4 o @ 8
Humstnaeunvuiidasy Tasilniew o fungmisinrouves
J & = ' {.] = 4 voA
weswnsou Fewzgnidentuiiungmsnaeumesimlaiounuuaeriie
2444 ﬂ{,]ﬂﬁ!%tmilmijﬁﬂﬁll‘lid‘il}u (Winner — Take — All Learning Rule)
o 3 [ < 1et g = aa 1
g wmiunmsinaeulae luliddnaeu 145eus laenuadaa

1

o 1 ' a 9 sy (= & I's P 9
Sumn auowinit 14 AlidgegalumsneunussmBuym x Feaueninni lszgndssme
Thdudwus
245 marhlasenedszmmifen]flFsumsidviyga
4
Tulnsefiienld lasetolszambouniidaou Tasiiaonilaons suuiy

v a Jq 9 ~t 9 ¢ ' 0 v a
Tanmwed MdngmiBSeniuvumesiziasou lasusmsmauvesInssesznoy

y o d
poniilu 2 dauasil

dad
2.4.5.1 #3135 5 (Forward Pass)
T o 1 v 1A [ °
dudmlumsfuaunwadnianadunn lagndsnnii

o =} a g o 1 =y a A 9 9 ' 1 =
wanaudssidudmariunszuiums IswadaGoufeouduomnmanduws lsd

~ a ] 2 P o 9o J @
cﬂﬂﬂzlﬂu@uwﬂm@QIﬂiﬂﬂnUﬂizﬁ’]‘ﬂn’lElllﬂi]?;u'lll'lal‘]fﬂ'lu?mw'IL'E']'WIW“VIQ\?ETJ 2.18
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Input Layer I Hidden Layer . | wy Qutput Layer

Y

= ot 2

d d
5112.18 Tnseadravelasstne)ssmmiisnauresisans

Aq Yo o d a v a ¢ o [ dy
ﬂﬂJﬂ’]Tﬂi‘Bﬂ’]u?mWaaW'ﬁ‘I]']ﬂﬂuwvllalﬂﬂﬂﬂﬂqgﬂlﬂumw@ilﬂuﬂﬂu

uj(p)= in(p)xwij(p)_ej (2.23)

AUNTTNUBEHINTY

h.(p) = 1 (2.24
vy ->

Ty u fie mouyn ludalnuaii j
A 1A o A .
x, fio AIBUNNAIN i
r 4 a o A [ {
w, i 12911 (Weight) voaduwnei i TudaTnuadj
A [ o a . a g/ o
b, e AneniynvosInuai j luaiuinises
A = 2
p Az seuflvesmsHnaon

Aq ¢ ° o o = [ 4 o
ﬂllﬂ'li“ﬂi‘]fﬂ'ﬁﬂ'lu')mw'ﬁﬁW‘ﬁi]'lﬂgﬂlﬂulﬁlﬂﬂﬂﬂﬂﬂlﬂ’lﬂmﬂmlﬂﬂi

vk@)zzhj(p)ijk(p)_ek (2.25)
AUMTTAUDERINTU

1
W) =——7 (2.26)

1+e"?
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1A [ { 4 4
Tag v, Ao Adunn I Inuah k Tueminniaiees
A 1 4 ~ . ey v 4
h fie Aueviynves Inuah j ludanuiawes
1 d { Qs y
w, o Aaion Tnuah j ldalnuai i
A ¢ = ¢ ¢
y, AB 101NN Inuah k vousvnniaLees
aad
2.4.5.2 5115AN15 (Reverse Pass)
1 [V ¢ A EA Jd 4 a g
fudmlunsdfumnime I daueniynigndesdau lagly
1 s aa ° o Y @ 1 dad a o o
daudivefifamelumsiuiaasadudiuiudiunes3sams lagagsumuiauanniu
e 2 Ao a ¢
myniaees I fugansuduyniawes
) [y d
2.45.21 mxtlSumnailuiusmduwaneslfuemnniawes

v = o o ' L ] 3!3 o kY o
ﬂ’[‘)u‘Vl'ﬂZ‘Vﬂﬂ'ﬁﬂ1u3mﬁ']ﬂ']L’J‘l]‘ﬂalﬂllllﬂuu‘l]'l&ﬂﬂﬂ@ﬂ‘ﬂ']ﬂ']i

4
MMANUNANAIA (error) LLﬁZﬁﬁJﬂ‘iZﬁ‘Vl‘ﬁﬂ’ﬂﬁJNﬂWﬁ']W]%ﬂ@ug]}’JﬂﬁﬁJﬂ'li%Nﬁ'N

e (P)=Yar — Vi (p) (2.27)
6,(p)= gv% x e, (p) (2.28)

3 a { Jd 4
Tag ¢ Ao AnnwAawaIaved nuah k luemyniawes
Ao @ ¢ o s ¢
y; Ao frfiiaan Taveueninnuealnuai k luewiyniaioos
A ¢ Ay a = s ¢
y, fin Ao [dessveelnuai k lueniymatwes
& = P
p fiv soUNVDINIIHNTOU
A (K.Y ~ o ~ ~ d 4
5, fin mdudszdnsanuAanmaves Inuah k Tweniynatees

T T ¥ ¥
dosmiaumsi 2.24) Tunuluaunsh 2.28) s ldaunsasil

5,(p) =y (P)x[1-y,(P)]*xe.(p) (2.29)

3 o ! ~ 4 4 1 P o [y
ﬂ']ﬂuuu']ﬂ']ﬁﬂ\lﬂﬁzﬁﬂﬁﬂ'ﬂﬂﬂ']ﬂlﬂﬁﬂuL‘ﬁﬂﬂ']ﬂ']nﬂﬂﬂﬂz %ﬁ’]ﬂiﬂﬂ'ﬁﬂﬂﬁﬂﬂﬁluiﬂﬂ

fa )



26

Aw, (p)=ax6,(p)xh;(p) (2.30)

ij(p"'l) =Wi (p)+Aw, (p) (2.31)
A ] 1 I's dycv @
Tag  Aw, D AHAAIINVDITOUY usousa 11/
A o I\ 9 1 =\
a fie sanmsFeuiveslaseiielszanhon
[y :1 [ X d
2.4.5.2.2 miilﬂm'nnTﬂuw?mvgmmﬂa{‘lﬂmﬁﬂmumwas
o o o 1 I ] 3 a a
ﬁmmmimmmmmmwiwﬂu%uauwmawaﬂﬂaﬂ
o’g 1 o ] o ] 3 a w I lo’ A
mmawmummmnmﬂmimmmmmﬂmmmmawmumwai"’lﬂmmmwmawasmw
[ :,’ a I'4 [Py ] I's = Y] 9 w 3 A 9 o v
uaas Imuavesdusamuaeia lilauewinniinmandald agauaumMsnlsdmsunsvl

& a v { o a =N
wilszAnianuRanmnIzLana1een U Tneaunsilsmudseanianuranaiaiiy

‘ae
=

5,(p)=h;(P)x[1=h,(p)]x X (6, () W, (P)) (2.32)

d' 9 o [ = d{ = Y
TagaumshlFimnaumdulszdnianuaananzldim Y (5,(p)xw, (p)) um

) = 9 o ] o 16 o a
mﬂ'mlwﬂ‘wmﬂmmuﬁumﬂumﬂimmﬁwﬂﬂuﬂmmmﬁﬂumuﬁﬂ
Aw, (p) =axd (p)xx,(p) (2.33)

wij(p+1)=w,.j(p)+Awij (p) (2.34)

A 1w a o a A 3 a o
Tas 5, Ao mdudsz@nianuianmaveslnuail j lususamunises
A T v I's dyw @
Aw, 7D Awasananvessevilfuseudaly
2.45.3 mseenuuulasselszenniien
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diosnlasenudl deansld Insenedszmninengiinil0owesn
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Sunniawediuiuegiue sy IMING s Haglanennwn dmiy

¥
a a I'4
Tasanudiiden1FBunnTnua 280 Tnua SanuTnua 560 Tnua uaziemiynInua 100

Tiua
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2.5 szuumsuasidnysitudaes
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511 219 Tnssashavesszuuulasiadnysithudes
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2.5.1 @IUM5IATIHUYOA Y (Text Analysis)
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Digitt = (Number / 1000)%10
Digit2 = (Number / 100)%10
Digit3 = (Number / 10)%10
Digit4 = Number%10

1

Play back Digiti's file
Play back w/’s file
Play back Digit2's file
Play back %ex's file

No No Play back Digit3's file
Play back av’s file
Yes Yes

4

Digit3 ==

, Play back's file
Play back v's file Play back #v's file
NP W)

Digit4 == Play back s’s file

Play back Digit4's file

Yes > <
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2.1 masiadssauilusya deldsunsuama adly (Detect speech)
1) lugo4 Input Folder tdon Iame sl senoudae Tudides 100 TWa uazlWdidoaiiv

nae 100 Wd

Input Folder

Person iD

51l 2.1.1 Tsunsadia@asaundlumya

E4
2) natju Set Folder tazdarinaavlseddrdmivunagai (Person ID)



= Form'

Input Folder | D:\Praject_dD'wnlls v

Person D

1) 2.1.2 Tsunsadadesdmiiilumya 2)

1lawmos daue 0-99

Input Folder

Pearson ID

o hS0DT099M50010389_4. way ]
file 5 cut out -> D:AProject_4D\iwga‘\m@ian wsen
mA\S001093\S001039_5.wav )
file B cut out -> D:\Project_4D%wniiawméia wsny
114500103955001099_6.wav )
file 7 ; cut out -> D:AProject_4D\vaBabadian wsew
w55 00109948001099_7 wav ]
file 8 cut out -» D:\Project_dD'wwEla‘méian wsnn
wn\S00109945001039_8.wav ]
file 9. cut out -> D:\Project_4DNniia\ndien sismn
450010935500L098, Luvay
file 100 T8 out > D:\F’miecf;ﬂ)w
A NRQOT083/S001093_10.wav
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ol Form1

[ directory v Process i

[ autFile

51l 2.2.1 Tsunsudaesanniludiya (4)
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diectory | D:AProject_4D'wias v | [ Process |

oufile sound

51 9.2.2 TWsunsudadasamniludiya )

= Y JS) A d
2.3 m‘svlnaaumﬂm‘mu HALIIN
A

> i v @
1) Waldsunsuiials Tegdu vindunatjy "M azisinguidiing dsgd Tiden

4
Multilayer Percepton NNUUNA ﬂll “dip 11

§ Newral Model

Modular Meural Netwark

Jordan/Elman Network Welcome to the Neura}Buildsr. A
Principal Component Analpsis (PCA) Starting with your data, this tool
RBF/GRNN/PNN Network will walk you through the

Self-Organizing Feature Map Netwark

Time-Lag Recurrent Network pmcs;sl oftde s gk Tgh:ndt &

Recurrent Metwork 4 meura; NIk, T8 B

CANFIS Network [Fuzzy Logic) wany different types of newal |

Suppart Yectar Machine networks, bt most canbe FE
classified as belonging to oneof

Multilayer perceptrons (MLPs) | the rajor paridigras listed to the
are layered feedforward networks | left, Fach paridigm will have

typically trained with static | ladvantages and disadvantates
backpropagation. These netwotks | depending on your particalar
herve found their way into { application. The NeuralBuilder
countless applications reqjuiring raakes it easy to try them alll

static pattemn classification. Their 14,

o He‘pwj l ’ Close‘ :! : >> E;

51 0.3.1 Tsunsaiinls Togiu




2) 1510116119 Training Data #331] nA1]Y Browse

View.. | Training Data
| The firet step to designing any
newral network is to collect

training data. The
‘ s | NenralBuilder only accepts
GA Tag Colurnn coluran-formatted ASCI files. | |
Other file formats ars available |
within NewnSolutions. Use

the "Browse " button to select

an input file. The

NeuralBuilder will scan this file

and present a list'of the

1 colirans that it finds. Initially

all colurans will be tagged as

inputs. You can tag a colutrn

as either "Input”, "Desired” or -

Help % Close f < E ;

L N

31 9.32 Wsunsndials Iugdu @)

1 ¥
uazidon Iddunnisuuwdr vimiunatju-aely”

Look in: Ez_ﬁgdata :j . @f( Erl~

outputi2énode_Speople. txt
output_1286node 2. txt it patl_outy
=] output_126node 3. txt 1 pat2_inpt
-1 output_252node 2. tet H

output_252noge. txt
1 output_280node_3pecple.txt (2] pat3_out

=] input2ainade_final, txt

E§ input_126node2. txt
£l input_126node3.txt

2] input_252node 2. txt

i input_252nade. tx

3

File name: éinpm_ZESnode_Speobie ="

' §
[ Tewt Files ["tat;" colase:.csv) __v@} Cancal |

Files of type:

i

31 2.3.3 Tsunsuiials Togdu (3)



A Y . [ U
3) 111915111819 Desired Respondse A331] NATj Browse

Brawse... |

View... % l Desired Response |

Thiz neework requires
supervised training, and you

o

in the fle 23 "Dasired”. You
Colurrin can sither raturn to the "Filz

Input Pansl” and tag 2 column
ax "Desired”, or vou can open
another file which contains the
desired vesponse datz. Nerics

new filz, mey also be skippsd.

Ths desirad colunms cannot be
tegead for genstic optimation

J T i {the GA chackboxes).

Help_|

did not tag any of the columns

that any of the columns in this

51l 9.3.4 Tlsunsuiials Tagiu (4)

v 3
wazden Idiemiynisanuds sndunatju-ae 1d

Look in: |2 data

4

input_126node 3. txt
%] input_252nc0e 2. txt

linput_252node. txt
2] input_280node_3people. txt

| output_126node2, txt
gutput_126node 3. txt
outout_282node 2. txet
' output_252node. txt

File name: iamput_zﬁfxwode_2people et

Files of type: %Teﬁ Files b, ol ascm.csv) > _} Cancel

51l 0.3.5 Tolsunswiials lagiu (5)
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5) aatju “io 11)” 9u9eni1A1e Multilayer 11599 Hidden Layers tion 11a1603 udana

1y “de 'l

Maultilayer

Input PEs: 280

Output PEs: 100
Exemplars: 14400

Hidden Layers: |1 ]

Nulttlaver percepirons (MLPsY are lavarad fezdforward nstworls

twpically trained with static backpropagarion. Hers vou simply specify
the number of hidden tavers. These networks have found their way inte
couniless applications requiring stetic patismn classification. Their main
sdvantagss ars that they ars 2asy to use, and that they can approximate
any inputiouiput map. The key disadvantages ars that they train slowly, |
and requirs lots of training dara {tvpically three times mors tralning

R di

;; Help“mi Close % €« il >y l

31/ 2.3.6 1sunsaiials lwgiu (6)

b4
6) 1u%94 Processing Elements ladmaouvivasInuadunn lulasanuil fieo 560 Tugeq

Transfer 1§97 SigmoidAxon udn ﬂﬂﬂu “ai 11/
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% Hidden Laver #1

L.n 'tc-mms ™ g
LinearSigmoidéwed. =
SoftMaxfmon

BiasAxon Ly
Sttj.} Pw ) - I Rt

Momentum %0700000 ™

Learning Rule: m

Help i

This pansl is vaed to specify '«
e paramaters a layer of
processing slements (FEs).
NeuroSolutiens simulations
are vactor based for :
sfficisncy. This implies that
sach laver ¢ '

,;z PR

onizing a vactor
of PEs and that ths

| parameatars salectad apply to

the antire vector. The :
parameters are dependant on
the neural medsl, but all
require 3 nonlinsanty

function te spacify the
behavier of the PEs. In
additton, each lavet has an

i
Close |

zasociated learning rule and

<4

31 9.3.7 Isunsaiiials lagdu (7)

7 Woeni Supervised Learning Control 119599 Maximum Epochs e 100,000 & UAN

Threshold da I¥@u1ng Uszanas 0.000001 udanaijy “so 1l

i Supervised Learning Contrel

1100000

T etmination = - s

% MSE | Thieshol: [0.00000

¥ Minimum & Training Set

" incremental

¥ Load Beston Test

.~

: Weight Update
" OnLine

_ ‘Help ;

& Batch

Close §

The Maximum Epechs fisld
specifies hew many
tierztions {over the training
g5ty will be dons if ne ether
critarion kicks in. Tha Errer
Changs box rontzins the
parametars used o tanminats
the wzining based on mean
squarad atror.

The NeurzlBuildar has MSE
termination Activated by
default. To tarminats the
trzining strictly based on the
numbstr of apochs, click the
Agtivais switch such that it
ia ne longer checked,

-’

<<

31 2.3.8 Tofsunsuiials lwgau (8)
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8) 118198 ¥111 Probe Configuration 1%na Build tiea$1elassedsemniion

| | Probe Configuration

1 ,,,,, lr‘put . B — ‘A» = Dulput .
}BarChart e gDataWriter

™ TrainingSet I~ % =« M TrainingSet [

: DatéWriter :J %D’aiaG rapH
M TwainingSet T o W Training Set T

- I7 Gereral | 7 ConfusionMatix [~ ROC .~ . ..

Help j Clase i <<

31 9.3.9 Tulsunsadials lugdu 8)

Qs ~ a =3 o) ' Y4 Y '
9) ﬂ‘]J!.‘]JﬁﬂﬁﬂLﬁfJﬂ‘WEﬂﬂﬁ'f]\iﬂ'lu"]ﬂﬂﬁN

31 0.3.10 Tsunsutials Tagdu 9)

:,’ & Y ot ¥ J A ] . ) Y d’l
NUU L?Jﬂﬂi'lﬂgﬁu'lﬂ'l\i“lﬂﬂﬁ'l\i NAIBONTDY Normalize 900 Uanitiensiiuazse

Tasenedsemfendnaousasodaihauod I 14



File List | Data Sets
- Exemplars:
Channels:

280 Str. Lengtiv

Stream Eﬁscessz Engire |

& Curmrent Ex:

S o

-Save to File-

Name:

- - Dagta Nomalization -

b Lower: %33’5
' Upper: joss

®0n 7O ¢ Dyensite
e & Accumulste \7
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