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Abstract

This project develops a speech synthesis program for word processing. A neural network
is used for classify and compare the different between words. However, the speech of the same
word in the different time or different speaker is often not exactly same but has a few different. In
this project, neural network is applied to solve the problem of recognition and similarity
comparison. The developed program is using Visual Basic. Several speeches from a microphone
is synthesized and used to train a neural network. The result of program show the ability of

speech signal analyzer.
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Private Type Dendrite
Weight As Double

End Type

- @sviatoyaiuvis Dendrite 1au1ns9a319  Dendrite 32152n01UA0 Weight

o 3 =
ihidioyawiia Double

Private Type Neuron
Dendrites() As Dendrite
DendriteCount As Long
Bias As Double

Value As Double

Delta As Double
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End Type

- a5 nriindeyailuviia Newron TaoTasaad1a Neuron 93158n0UA0 Dendrites
3 N 5 ° . o ar = 1w =Y
iiluwila Dendrite, Dendrite Count (§111 dendrite) udunl3wiia Long uazmdalsyiia

Bias, Value, Delta 13J1%iin Double

Private Type Layer
Neurons() As Neuron
NeuronCount As Long

End Type

Iy o3 = 1
- adrriladeyaihudeyayiia Layer Taolnssadiaudas Layer v31l5znoudan
o = s = o Qs
Neurons (Neuron Ha18672) wuaalsyia Neuron, NeuronCount (91471 Neuron) ﬁ‘.lumuﬂs

¥ila Long

Private Type NeuralNetwork
Layers() As Layer
LayerCount As Long
LearninglRate As Double

End Type

¥a 5 - o 24
- TassadinduTaseasrelavsaunanualaoadrauilusiia NeuralNetwork @4

¥ ¢ i ot o
Tassadramoluszilsznon Layers (Layer lulassviodssanniiion), LayerCount ($1u2u

Layer TuTassiolseaniion), LearningRate (711 Learning rate ©1151) Network)

Function CreateNet(LearningRate As Double, ArrayOfLayers As Variant) As Integer
Dim i, j, k As Integer
Network.LayerCount = UBound(ArrayOfLayers)
If Network.LayerCount < 2 Then
CreateNet =0

Exit Function
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End If
Network.LearningRate = LearningRate
ReDim Network.Layers(Network.LayerCount) As Layer
For i =1 To UBound(ArrayOfLayers)
DoEvents
Network.Layers(i).NeuronCount = ArrayOfLayers(i)
ReDim Network.Layers(i).Neurons(Network.Layers(i). NeuronCount) As Neuron
Forj=1 To ArrayOfLayers(i)
DoEvents
If i = UBound(ArrayOfLayers) Then
Network.Layers(i).Neurons(j).Bias = GetRand
Network.Layers(i).Neurons(j).DendriteCount = ArrayOfLayers(i - 1)
ReDim
Network.Layers(i).Neurons(j). Dendrites(Network.Layers(i).Neurons(j). DendriteCount) As_
Dendrite
Fork =1 To ArrayOfLayers(i - 1)
DoEvents
Network.Layers(i).Neurons(j).Dendrites(k). Weight = GetRand
Next k
Elselfi= 1 Then
DoEvents
Else
Network.Layers(i).Neurons(j).Bias = GetRand
Network.Layers(i). Neurons(j).DendriteCount = ArrayOfLayers(i - 1)
ReDim
Network.Layers(i). Neurons(j). Dendrites(Network.Layers(i).Neurons(j). DendriteCount) As_
Dendrite
Fork = 1 To ArrayOfLayers(i - 1)
DoEvents
Network.Layers(i).Neurons(j). Dendrites(k). Weight = GetRand
Next k
End If
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Next j
Nexti
CreateNet = 1

End Function
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Function Run(ArrayOfInputs As Variant) As Variant
Dim i, j, k As Integer
If UBound(ArrayOf‘[nputs) <> Network.Layers(I).NeuronCount Then
Run=0
Exit Function
End If
For i = 1 To Network.LayerCount - 1
DoEvents
For j = 1 To Network.Layers(i).NeuronCount
DoEvents
Ifi= 1 Then
Network.Layers(i).Neurons(j). Value = ArrayOflnputs(j)
Else
Network.Layers(i).Neurons(j). Valuec = 0
For k = 1 To Network.Layers(i - 1).NeuronCount
DoEvents
Network.Layers(i).Neurons(j). Value = Network.Layers(i).Neurons(j). Value +_
Network.Layers(i - 1).Neurons(k). Value * Network.Layers(i).Neurons(j). Dendrites(k). Weight
Next k
Network.Layers(i).Neurons(j). Value = Sigmoid(Network.Layers(i). Neurons(j). Value + _
Network.Layers(i). Neurons(j).Bias)
End If
Next j
Next i
Fori= 1 To Network.Layers(Network.LayerCount).NeuronCount
For k = 1 To Network.Layers(Network.LayerCount).Neurons(i).DendriteCount
Network.Layers(Network.LayerCount).Neurons(i). Value =
Network.Layers(Network.LayerCount - 1).Neurons(i). Value *
Network.Layers(Network.LayerCount).Neurons(i). Dendrites(k). Weight -+
Network.Layers(Network.LayerCount).Neurons(i).Bias
Next k

Next i
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ReDim OutputResult{Network.Layers(Network.LayerCount).NeuronCount) As Double
Fori=1 To (Network.Layers(Network.LayerCount).NeuronCount)
DoEvents
OutputResult(i) = (Network.Layers(Network.LayerCount).Neurons(i). Value)
Next i
Run = OutputResult

End Function
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Function SupervisedTrain(inputdata As Variant, outputdata As Variant) As Integer
Dim i, j, k As Integer 1lr,
N4951
54%

If UBound(inputdata) <> Network.Layers(1).NeuronCount Then
SupervisedTrain =0
Exit Function
End If
If UBound(outputdata) <> Network.Layers(Network.LayerCount).NeuronCount Then
SupervisedTrain = 0
Exit Function
End If
Call Run(inputdata)
For i =1 To Network.Layers(Network.LayerCount).NeuronCount
DoEvents
Network.Layers(Network.LayerCount).Neurons(i).Delta = (-2) * 1 *
(outputdata(i) - Network.Layers(Network.LayerCount).Neurons(i). Value)
For j = Network.LayerCount - 1 To 2 Step -1
DoEvents
For k =1 To Network.Layers(j).NeuronCount
DoEvents
Network.Layers(j).Neurons(k).Delta = Network. Layers(j).Neurons(k). Value *
(1 - Network.Layers(j).Neurons(k). Value) * Network.Layers
(j + 1).Neurons(i).Dendrites(k). Weight * Network.Layers(j + 1).Neurons(i).Delta
Next k
Next j

Next i

For i = Network.LayerCount To 2 Step -1
DoEvents
For j = 1 To Network.Layers(i).NeuronCount
DoEvents
Network.Layers(i).Neurons(j).Bias = Network.Layers(i).Neurons(j).Bias -

(Network.LearningRate * 1 * Network.Layers(i).Neurons(j).Delta)
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For k = | To Network.Layers(i).Neurons(j). DendriteCount

DoEvents

Network.Layers(i).Necurons(j).Dendrites(k). Weight =
Network.Layers(i).Neurons(j). Dendrites(k). Weight -
(Network.LearningRate * Network.Layers(i - 1).Neurons(k).Value *
Network.Layers(i).Neurons(j).Delta)
Next k

Next j
Next i
SupervisedTrain = 1

End Function

o oW [~ o c ar .
- Manuvsalansu SupervisedTrain veitlunsiauluanyae Back propagation
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(3.4)

(3.5)

Function GetRand() As Double
Randomize
GetRand =2 - (1 + Rnd + Rnd)

End Function

o3 o o - 1 = T
- iluilansulums Random mlvinudualsarsg Bifiasgndn -1 89 1

Private Function Sigmoid(Value As Double)

Sigmoid = (1 / (1 + Exp(Value * -1)))

End Function

J o ° [ N P
- Hlantulumsfuana Sigmoid flanyu
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3.2 Tnamsrmanuluaiuveamsiszinanam

Private Sub Form_Load()
SetState False
Call CreateNet(0.1, Array(30, 10, 10, 1))
Set R = New SplnprocRecognizer
Set ¢ = R.CreatcRecoContext
Set G = ¢.CreateGrammar(16)
Set V= New SpVoice
Set V.Voice = V.GetVoices("gender=male").Item(0)

G.DictationSetState SGDSActive

Agentl.Characters.Load "Genie", DATAPATH
Set Genie = Agentl.Characters("Genie")

Genie.Languageld = &H409

[ = o ¥y M { &
- anldsunswmdnezdlumsmmruaiaisg fldlumsiSonldan Speech SDK 5.1
$1
nasnmivzimsas e lnssnwdssamiondmsvdsanarai Tasdl $1m Layer
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N 4 Layer 10 Layer H3n9211520011490 30 Neurons Itag Layer 11 2 t1az 3 921l5znouaie

[} v
10 Neurons @24 Layer #1 4 921 1 Neuron tazimuuali Insainoilseamiiioud] A1 Learning
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For Each e In Result.PhraseInfo.Elements
Genie.Show
Al = e.AudioStreamOffset
A2 = e.AudioSizeBytes
X = Format(Al, "000000") & "" & Format(A2, "000000") & ""
'"Time data

T1 = c.AudioTimeOffset
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T2 = e.AudioSizeTime
X =X & Format(T1, "000000000") & "" & Format(T2, "000000000") & " "
Fori=1To30 Step |

it(i) = Mid(X, i, 1)

Next i

4 @ g o & ' o o
dio lddravudamih Tl 1F i TasshelszamibouEoud Taolddd
Call Supervised Train (my Input(array of number), my Output(array of number))
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Private Type Dendrite
Weight As Double

End Type

Private Type Neuron
Dendrites() As Dendrite
DendriteCount As Long
Bias As Double

Value As Double

Delta As Double

End Type

Private Type Layer
Neurons() As Neuren
NeuronCount As Long

End Type

Private Type NeuralNetwork
Layers() As Layer
LayerCount As Long
LearningRate As Double
End Type

44



45

o Y ' a
Tlanvumsaalassnnalszemimess

Function CreateNet(LearningRate As Double, ArrayOfLayers As Variant) As Integer
Dim i, j, k As Integer
Network.LayerCount = UBound(ArrayOfLayers)
If Network.LayerCount < 2 Then
CreateNet =0
Exit Function
End If
Network.LearningRate = LearningRate
ReDim Network.Layers(Network.LayerCount) As Layer
For i=1 To UBound(ArrayOfLayers)
DoEvents
Network.Layers(i).NeuronCount = ArrayOfLayers(i)
ReDim Network.Layers(i).Neurons(Network.Layers(i). NeuronCount) As Neuron
Forj= 1 To ArrayOfLayers(i)
DoEvents
If i = UBound(ArrayOfLayers) Then
Network.Layers(i).Neurons(j).Bias = GetRand
Network.Layers(i). Neurons(j).DendriteCount = ArrayOfLayers(i - 1)
ReDim
Network.Layers(i).Neurons(j).Dendrites(Network.Layers(i).Neurons(j). DendriteCount) As
Dendrite
Fork =1 To ArrayOfLayers(i - 1)
DoEvents
Network.Layers(i).Neurons(j).Dendrites(k). Weight = GetRand
Next k
Elselfi= 1 Then
DoEvents
Else
Network.Layers(i).Neurons(j).Bias = GetRand

Network.Layers(i).Neurons(j).DendriteCount = ArrayOfLayers(i - 1)



ReDim

Network.Layers(i). Neurons(j). Dendrites(Network.Layers(i). Neurons(j). DendriteCount) As_

Dendrite
Fork =1 To ArrayOfLayers(i - 1)
DoEvents
Network.Layers(i).Neurons(j). Dendrites(k). Weight = GetRand
Next k
End If
Next j
Next i
CreateNet = |

End Function
¢ as « I ~
ﬁ»ﬂﬂ‘H‘Hﬂ'ITﬂ1s‘iﬁ!‘l]?NTﬂ‘iQ‘l]'lﬁlﬂ‘izﬁﬁlmﬂil

Function Run(ArrayOfinputs As Variant) As Variant
Dim i, j, k As Integer
If UBound(ArrayOfInputs) <> Network.Layers(1).NeuronCount Then
Run=0
Exit Function
End If
Fori =1 To Network.LayerCount - 1
DoEvents
For j =1 To Network.Layers(i).NeuronCount
DoEvents
Ifi=1 Then
Network.Layers(i).Neurons(j). Value = ArrayOflnputs(j)
Else
Network.Layers(i).Neurons(j). Value = 0
For k =1 To Network.Layers(i - 1).NeuronCount

DoEvents
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Network.Layers(i).Neurons(j). Value = Network.Layers(i).Neurons(j). Value +_
Network.Layers(i - 1).Neurons(k).Value * Network.Layers(i).Neurons(j). Dendrites(k). Weight
Next k
Network.Layers(i).Neurons(j). Value = Sigmoid(Network.Layers(i).Neurons(j). Value +
Network.Layers(i).Neurons(j). Bias)
End If

Next j

Next i

Fori =1 To Network.Layers(Network.LayerCount).NeuronCount

For k = 1 To Network.Layers(Network.LayerCount).Neurons(i). DendritcCount

Network.Layers(Network.LayerCount).Neurons(i). Value =
Network.Layers(Network.LayerCount - 1).Neurons(i). Value *
Network.Layers(Network.LayerCount).Neurons(i).Dendrites(k). Weight +
Network.Layers(Network.LayerCount).Neurons(i). Bias

Next k

Next i
ReDim OutputResult(Network.Layers(Network.LayerCount).NeuronCount) As Double
Fori= 1 To (Network.Layers(Network.LayerCount).NeuronCount)

DoEvents

OutputResult(i) = (Network.Layers(Network.LayerCount). Neurons(i). Value)
Next i
Run = OutputResult

End Function
¢ u‘.; o 1 = 1 "
lantumamhauvesinsstedszamienanues Back propagation

Function SupervisedTrain(inputdata As Variant, outputdata As Variant) As Integer
Dim i, j, k As Integer
If UBound(inputdata) <> Network.Layers(1).NeuronCount Then

SupervisedTrain =0

Exit Function

End If
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If UBound(outputdata) <> Network.Layers(Network.LayerCount). NeuronCount Then
SupervisedTrain = 0

Exit Function
End If
Call Run(inputdata)
Fori= 1 To Network.Layers(Network.LayerCount). NeuronCount
DoEvents
Network.Layers(Network.LayerCount).Neurons(i).Delta = (-2) * 1 *_
(outputdata(i) - Network.Layers(Network.LayerCount).Neurons(i). Value)

For j = Network.LayerCount - 1 To 2 Step -1

DoEvents

For k =1 To Network.Layers(j).NeuronCount

DoEvents

Network.Layers(j).Neurons(k).Delta = Network.Layers(j). Neurons(k). Value * _

(1 - Network.Layers(j).Neurons(k).Value) * Network Layers
(j + 1).Neurons(i).Dendrites(k). Weight * Network.Layers(j + 1).Neurons(i).Delta
Next k
Next j

Next i

For i = Network.LayerCount To 2 Step -1
DoEvents
For j =1 To Network.Layers(i).NeuronCount
DoEvents
Network.Layers(i).Neurons(j).Bias = Network.Layers(i).Neurons(j).Bias -
(Network.LearningRate * | * Network.Layers(i). Neurons(j). Delta)
For k = 1 To Network.Layers(i).Neurons(j).DendriteCount

DoEvents

Network.Layers(i).Neurons(j).Dendrites(k). Weight =

Network.Layers(i).Neurons(j).Dendrites(k). Weight -
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(Network.LearningRate * Network.Layers(i - 1).Neurons(k).Value *

Network.Layers(i).Neurons(j).Delta)
Next k
Next j
Next i
SupervisedTrain = |

End Function
das LI o
Vlansumsguamvesdiumls

Function GetRand() As Double
Randomize
GetRand =2 - (1 + Rnd + Rad)

End Function

Private Function Sigmoid(Value As Double)
Sigmoid = (1 / (1 + Exp(Value * -1)))

End Function
das o 1
lantumiraun Sigmoid
Private Function Sigmoid(Value As Double)

Sigmoid = (1 / (1 + Exp(Value * -1)))

End Function
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