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n.1 ¥93laa AVICAP.BAS

'Windows APl Constant

Public Const WM_USER = &H400

Public Const WM_CAP_START = WM_USER

Public Const WM_CAP_DRIVER_CONNECT = WM_CAP_START + 10
Public Const WM_CAP_DRIVER_DISCONNECT = WM_CAP_START + 11
Public Const WM_CAP_EDIT_COPY = WM_CAP_START + 30

Public Const WM_CAP_DLG_VIDEOSOURCE =WM_CAP_START + 42
Public Const WM_CAP_SET _PREVIEW = WM_CAP_START +50

Public Const WM_CAP_SET_PREVIEWRATE =WM_CAP_START + 52
Public Const WM_CAP_SET_SCALE = WM_CAP_START + 53

Public Const WM_CAP_GRAB_FRAME = WM_CAP_START + 60

Public Const WM_CAP_GRAB_FRAME_NOSTOP = WM _CAP_START + 61
Public Const WM_CAP_ABORT =WM_CAP_START + 69

Public Const WS_CHILD = &H40000000
Public Const WS_VISIBLE = &H10000000
Public Const SWP_NOMOVE = &H?2
Public Const SWP_NOZORDER = &H4
Public Const HWND_BOTTOM =1

‘Call Libraly
Declare Function SendMessage Lib "user32" Alias "SendMessageA" _
(ByVal hwnd As Long, _
ByVal wMsg As Long, _
ByVal wParam As Integer, _
ByVal IParam As Long) As Long

Declare Function SetWindowPos Lib "user32" (ByVal hwnd As Long, _
ByVal hWndInsertAfter As Integer, _
ByVal x As Integer, _
ByVal y As Integer, _
ByVal cx As Integer, _
ByVal cy As Integer, _
ByVal wFlags As Integer) As Integer
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Declare Function DestroyWindow Lib "user32" (ByVal hndw As Integer) As Boolean

Declare Function capCreateCaptureWindowA Lib "avicap32.dil" ( _
ByVal IpszWindowName As String,
ByVal dwStyle As Long, _
ByVal x As Long, ByVal y As Long, _
ByVal nWidth As Long, ByVal nHeight As Integer, _
ByVal hwndParent As Long, ByVal nID As Long) As Long
Declare Function capGetDriverDescriptionA Lib "avicap32.dll" ( _
ByVal wDriver As Integer, _
ByVal IpszName As String, _
ByVal cbName As Long,
ByVal IpszVer As String, _
ByVal cbVer As Long) As Boolean

0.2 sasalna ANN.BAS

Option Base 1
Option Explicit

Const e = 2.7183 'Natural No. const, used in sigmod function

Private Type Dendrite ' Dendrite connects one neuron to another
Weight As Double "Weight it has

PreviousWeightChanged As Double 'Last changed of wieght
End Type

Private Type Neuron "The main thing

Dendrites() As Dendrite 'Array of Denrites

DendriteCount As Long ‘Number of dendrites

Bias As Double "The bias

Value As Double 'The value to be passed to next layer of neurons
Delta As Double 'The delta of neuron (used while learning)
PreviousBiasChanged As Double ‘Last changed of bias

End Type

Private Type Layer 'Layer contaning number of neurons
Neurons() As Neuron ‘Neurons in the layer
NeuronCount As Long 'Number of neurons

End Type

Private Type NeuralNetwork

Layers() As Layer 'Layers in the network

LayerCount As Long 'Number of layers

LearningRate As Double 'The learning rate of the network
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MomentumConst As Double 'The momentum for train network
Err() As Double "The error of Network
End Type

Dim network As NeuralNetwork ' Our main network

Function SetLearningRate(LearningRate As Double) As Boolean
'Assign new learnig rate

network.LearningRate = LearningRate

SetLearningRate = True

End Function

Function CreateNet(LearningRate As Double, ArrayOfLayers As Variant) As Integer
'0 = Unsuccesful and 1 = Successful
Dim i, j, k As Integer
network.LayerCount = UBound(ArrayOfLayers) 'Init number of layers
If network.LayerCount < 2 Then 'Input and output layers must be there
CreateNet = 0 'Unsuccessful
Exit Function
End If
network.LearningRate = LearningRate "The learning rate
network.MomentumConst = 0.7 'Most used momentum
ReDim network.Layers(network.LayerCount) As Layer 'Redim the layers variable
For i =1 To UBound(ArrayOfLayers) ' Initialize all layers
DoEvents

network.Layers(i).NeuronCount = ArrayOfLayers(i)
ReDim network.Layers(i).Neurons(network.Layers(i).NeuronCount) As Neuron
For j = 1 To ArrayOfLayers(i) 'Initialize all neurons
DoEvents
If i = UBound(ArrayOfLayers) Then 'We will not init dendrites for it because
output layers doesn't have any
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 'Redim the dendrite var
For k = 1 To ArrayOfLayers(i - 1)
DoEvents
network.Layers(i).Neurons(j).Dendrites(k).Weight = GetRand * Sqr(3 /
(ArrayOfLayers(i))) 'Set the weight of each dendrite with small random number
relate to number of inputs
Next k
Elself i = 1 Then 'Only init dendrites not bias
DoEvents 'Do nothing coz it is input layer
Else
network.Layers(i).Neurons(j).Bias = GetRand
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network.Layers(i).Neurons(j).PreviousBiasChanged = 0 'Cause it's initializing
bias

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

ReDim
network.Layers(i).Neurons(j).Dendrites(network.Layers(i).Neurons(j).DendriteCount)
As Dendrite 'Redim the dendrite var

For k =1 To ArrayOfLayers(i - 1)

DoEvents

network.Layers(i).Neurons(j).Dendrites(k).Weight = GetRand * Sqr(3 /
(ArrayOfLayers(i))) 'Set the weight of each dendrite with small random number
relate to number of inputs

network.Layers(i).Neurons(j).Dendrites(k).PreviousWeightChanged = 0
'Cause It's initalizing dentrite

Next k
End If
Next j

Next i
CreateNet =1
End Function

Function Run(ArrayOfinputs As Variant) As Variant 'It returns the output inf form of
array
Dim i, j, k As Integer
If UBound(ArrayOfinputs) <> network.Layers(1).NeuronCount Then
Run=0
Exit Function
End If
For i =1 To network.LayerCount
DoEvents
For j = 1 To network.Layers(i).NeuronCount
DoEvents
Ifi=1Then
network.Layers(i).Neurons(j).Value = ArrayOfinputs(j) 'Set the value of input
layer
Else
network.Layers(i).Neurons(j).Value = 0 'First set the value to zero
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 'Calculating the value
Next k
network.Layers(i).Neurons(j).Value =
Activation(network.Layers(i).Neurons(j).Value + network.Layers(i).Neurons(j).Bias)
‘Calculating the real value of neuron
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'‘Network.Layers(i).Neurons(j).Value = tanh(Network.Layers(i).Neurons(j).Value
+ Network.Layers(i).Neurons(j).Bias) 'Calculating the real value of neuron
End If
Next j
Next i
ReDim OutputResult(network.Layers(network.LayerCount).NeuronCount) As Double
For i =1 To (network.Layers(network.LayerCount).NeuronCount)
DoEvents
OutputResult(i) = (network.Layers(network.LayerCount).Neurons(i).Value) 'The
array of output result
Next i
Run = OutputResult
End Function

'‘Back Prop. Learning Rule With GetMostActivation function
Function BackPropTrainl(inputdata As Variant, outputdata As Variant) As Integer
Dim i, j, k As Integer
Dim WeightChanged As Double
Dim Result() As Double
'Check if correct amount of given input
If UBound(inputdata) <> network.Layers(1).NeuronCount Then
BackPropTrain2 =0
Exit Function
End If
'Check if correct amount of given output
If UBound(outputdata) <> network.Layers(network.LayerCount).NeuronCount Then
BackPropTrain2 =0
Exit Function
End If

‘Calculate values of all neurons and set the input
Call Run(inputdata)

'Get Network errror sub-process

ReDim network.Err(1)

ReDim Result(UBound(outputdata)) As Double

For i =1 To UBound(outputdata)

Result(i) = network.Layers(network.LayerCount).Neurons(i).Value

Next

'Error of network for most active node as chosen signal

network.Err(1) = ((GetMostActivation(outputdata) - GetMostActivation(Result)) /
UBound(outputdata))

‘Calculate delta's
For i = 1 To network.Layers(network.LayerCount).NeuronCount
DoEvents
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network.Layers(network.LayerCount).Neurons(i).Delta =
network.Layers(network.LayerCount).Neurons(i).Value * (1 -
network.Layers(network.LayerCount).Neurons(i).Value) * (outputdata(i) -
network.Layers(network.LayerCount).Neurons(i).VValue) 'Deltas of Output layer
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 'Deltas
of Hidden Layers
Next k
Next j
Next i

For i = network.LayerCount To 2 Step -1
DoEvents
For j =1 To network.Layers(i).NeuronCount
DoEvents
'‘BiasChanged = network.LearningRate * 1 * network.Layers(l).Neurons(j).Delta
'network.Layers(l).Neurons(j).Bias = network.Layers(l).Neurons(j).Bias +
BiasChanged + (network.MomentumConst *
network.Layers(l).Neurons(j).PreviousBiasChanged) 'Calculate new bias with
momentum
network.Layers(i).Neurons(j).Bias = network.Layers(i).Neurons(j).Bias +
(network.LearningRate * 1 * network.Layers(i).Neurons(j).Delta) 'Calculate new bias
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 + (network.LearningRate *
network.Layers(i - 1).Neurons(k).Value * network.Layers(i).Neurons(j).Delta)
‘Calculate new weights without momentum

WeightChanged = network.LearningRate * network.Layers(i -
1).Neurons(k).Value * network.Layers(i).Neurons(j).Delta +
(network.MomentumConst *
network.Layers(i).Neurons(j).Dendrites(k).PreviousWeightChanged) 'Calculate new
weights with momentum

network.Layers(i).Neurons(j).Dendrites(k).Weight =
network.Layers(i).Neurons(j). Dendrites(k).Weight + WeightChanged

network.Layers(i).Neurons(j).Dendrites(k).PreviousWeightChanged =
WeightChanged 'Keep weight change

Next k
Next j
Next i
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BackPropTrain2 =1
End Function
'‘Back Prop. Learning Rule With Chebyshev Norm
Function BackPropTrain2(inputdata As Variant, outputdata As Variant) As Integer
Dim i, j, k As Integer
Dim WeightChanged As Double
If UBound(inputdata) <> network.Layers(1).NeuronCount Then ‘Check if correct
amount of input is given
BackPropTrain3 =0
Exit Function
End If
If UBound(outputdata) <> network.Layers(network.LayerCount).NeuronCount Then
'‘Check if correct amount of output is given
BackPropTrain3 =0
Exit Function
End If
Call Run(inputdata) 'Calculate values of all neurons and set the input
‘Calculate values of all neurons and set the input
Call Run(inputdata)

'Get Network errror sub-process

ReDim network.Err(1)

ReDim Result(UBound(outputdata)) As Double

For i =1 To UBound(outputdata)

Result(i) = network.Layers(network.LayerCount).Neurons(i).Value

Next

‘Error of network for most active node as chosen signal

network.Err(1) = ((GetMostActivation(outputdata) - GetMostActivation(Result)) /
UBound(outputdata))

‘Calculate delta's with Chebyshev Norm
For i = 1 To network.Layers(network.LayerCount).NeuronCount
DoEvents
network.Layers(network.LayerCount).Neurons(i).Delta =
network.Layers(network.LayerCount).Neurons(i).Value * (1 -
network.Layers(network.LayerCount).Neurons(i).Value) * Signum(outputdata(i) -
network.Layers(network.LayerCount).Neurons(i).Value) * Sup(i,
GetMostActivation(outputdata)) 'Deltas of Output layer
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 'Deltas
of Hidden Layers
Next k
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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) 'Calculate new bias
For k = 1 To network.Layers(i).Neurons(j).DendriteCount
DoEvents
WeightChanged = network.LearningRate * network.Layers(i -
1).Neurons(k).Value * network.Layers(i).Neurons(j).Delta +
(network.MomentumConst *
network.Layers(i).Neurons(j).Dendrites(k).PreviousWeightChanged) 'Calculate new
weights with momentum
network.Layers(i).Neurons(j).Dendrites(k).Weight =
network.Layers(i).Neurons(j).Dendrites(k).Weight + WeightChanged
network.Layers(i).Neurons(j).Dendrites(k).PreviousWeightChanged =
WeightChanged 'Keep weight change
Next k
Next j
Next i
BackPropTrain3 =1
End Function
Function NetworkError() As Variant
NetworkError = network.Err
End Function
Function tanh(x As Double) As Double
tanh = (Exp(X) - Exp(-x)) / (Exp(X) + Exp(-x))
End Function

Function Activation(Value As Double) As Double
‘To crunch a number between 0 and 1

Activation = (1 /(1 + Exp(Value * -1))) 'Sigmoid
End Function
'Hard limniter (Threshold function)
Function Signum(f As Double) As Integer

If f<0 Then
Signum = -1
Else
Signum =1
End If

End Function
‘Sup fucntion
Function Sup(ByVal i As Integer, j As Integer) As Integer
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Ifi=jThen
Sup=1
Else
Sup=0
End If
End Function

Function GetRand() As Double 'Produces a number between -1 and 1
Randomize

GetRand =2 - (1 + Rnd + Rnd)

'‘GetRand = Rnd

End Function

Sub EraseNetwork()
Erase network.Layers
End Sub

Function SaveNet(FilePath As String) As Integer ' 1 = successful, 0 =unsucessful
Dim i, j, k As Integer
Open FilePath For Output As #1
Print #1, "START Learning Rate"
Print #1, network.LearningRate
Print #1, "END Learning Rate"
Print #1, "START Layer Count"
Print #1, network.LayerCount
Print #1, "END Layer Count"
Print #1, "START Input Layer Neuron Count"
Print #1, network.Layers(1).NeuronCount
Print #1, "END Input Layer Neuron Count"
For i =2 To network.LayerCount
Print #1, "START Next Layer"
Print #1, "START Neuron Count"
Print #1, network.Layers(i).NeuronCount
Print #1, "END Neuron Count”
For j = 1 To network.Layers(i).NeuronCount
Print #1, "START Neuron"
Print #1, "START Bias"
Print #1, network.Layers(i).Neurons(j).Bias
Print #1, "END Bias"
Print #1, "START Dendrites"
For k =1 To network.Layers(i).Neurons(j).DendriteCount
Print #1, network.Layers(i).Neurons(j).Dendrites(k). Weight
Next k
Print #1, "END Dendrites"
Print #1, "END Neuron"
Next j
Print #1, "END Layer"



79

Next i

Close #1
SaveNet =1
End Function

Function LoadNet(FilePath As String) As Integer ' 1 = successful, 0 =unsucessful
Dim Data, DataMain As String
Dim LayerTrack, NeuronTrack As Long 'The variable which tracks the current layer
and current neuron
Dim i As Long
If FileExists(FilePath) = 0 Then
LoadNet = 0 'File doest not exists
Exit Function
End If
Open FilePath For Input As #1
Do While Not EOF(1)
DoEvents
Line Input #1, Data
Select Case Data
Case "START Learning Rate™:
Line Input #1, DataMain
network.LearningRate = CDbl(DataMain)
Case "START Layer Count":

Line Input #1, DataMain

network.LayerCount = CLng(DataMain)

ReDim network.Layers(network.LayerCount) As Layer

Case "START Input Layer Neuron Count™: ‘Input layer

LayerTrack = 1

Line Input #1, DataMain

network.Layers(1).NeuronCount = CLng(DataMain)

ReDim network.Layers(1).Neurons(network.Layers(1).NeuronCount) As
Neuron

Case "START Neuron Count™:

LayerTrack = LayerTrack + 1

Line Input #1, DataMain

network.Layers(LayerTrack).NeuronCount = CLng(DataMain)

ReDim
network.Layers(LayerTrack).Neurons(network.Layers(LayerTrack).NeuronCount) As
Neuron

Case "START Bias™:

NeuronTrack = NeuronTrack + 1

Line Input #1, DataMain

network.Layers(LayerTrack).Neurons(NeuronTrack).Bias = CDbl(DataMain)

network.Layers(LayerTrack).Neurons(NeuronTrack).DendriteCount =
network.Layers(LayerTrack - 1).NeuronCount
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ReDim
network.Layers(LayerTrack).Neurons(NeuronTrack).Dendrites(network.Layers(Layer
Track).Neurons(NeuronTrack).DendriteCount) As Dendrite

Case "START Dendrites":
Fori=1To
network.Layers(LayerTrack).Neurons(NeuronTrack).DendriteCount 'All the dendrites
DoEvents
Line Input #1, DataMain
network.Layers(LayerTrack).Neurons(NeuronTrack).Dendrites(i).Weight =
CDbl(DataMain)
Next i
Case "END Layer":
NeuronTrack =0
Case Else
DoEvents
End Select
Loop
Close #1
LayerTrack =0
NeuronTrack =0
LoadNet =1
End Function

Private Function FileExists(ByVal strPathName As String) As Integer
Dim intFileNum As Integer

On Error Resume Next

1

'Remove any trailing directory separator character

If Right$(strPathName, 1) = "\" Then
strPathName = Left$(strPathName, Len(strPathName) - 1)
End If

‘Attempt to open the file, return value of this function is False
'if an error occurs on open, True otherwise

1

intFileNum = FreeFile
Open strPathName For Input As intFileNum

FileExists = lIf(Err, False, True)
Close intFileNum

Err=0
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End Function

'Find the most active node of output
Function GetMostActivation(Result As Variant) As Integer
Dim MostActiveNode As Integer

Dim i As Integer

MostActiveNode = 1

For i =1 To UBound(Result)

If Result(MostActiveNode) < Result(i) Then
MostActiveNode = i

End If

Next

GetMostActivation = MostActiveNode

End Function

n.3 #931an JOYSTICK.BAS

Private Const JOY_BUTTONI1 As Long = &H1&
Public Const JOY_BUTTON2 As Long = &H2&
Public Const JOY_BUTTON3 As Long = &H4&
Public Const JOY_BUTTON4 As Long = &H8&

Public Const JOYERR_BASE As Long = 160&

Public Const JOYERR_NOERROR As Long = 0&

Public Const JOYERR_NOCANDO As Long = (JOYERR_BASE + 6&)
Public Const JOYERR_PARMS As Long = (JOYERR_BASE + 5&)
Public Const JOYERR_UNPLUGGED As Long = (JOYERR_BASE + 7&)

Public Const MAXPNAMELEN As Long = 32&

Public Const JOYSTICKID1 As Long = 0&
Public Const JOYSTICKID2 As Long = 1&

Public Type JOYINFO
X As Long
y As Long
Z As Long
Buttons As Long
End Type

Private Type JOYCAPS
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wMid As Integer

wPid As Integer

szPname As String * MAXPNAMELEN

wXmin As Long

wXmax As Long

wYmin As Long

wYmax As Long

wZmin As Long

wZmax As Long

wNumButtons As Long

wPeriodMin As Long

wPeriodMax As Long
End Type
Declare Function joyGetDevCaps Lib "winmm.dll" Alias "joyGetDevCapsA" (ByVal
id As Long, IpCaps As JOYCAPS, ByVal uSize As Long) As Long
Declare Function joyGetNumDevs Lib "winmm.dll" () As Long
Declare Function joyGetPos Lib "winmm.dll" (ByVal uJoyID As Long, pji As
JOYINFOQO) As Long

Function GetJoyMax(ByVal joy As Integer, JI As JOYINFO) As Boolean
Dim jc As JOYCAPS
If joyGetDevCaps(joy, jc, Len(jc)) <> JOYERR_NOERROR Then
GetJoyMax = False
Else
JI.x = je.wXmax
JLy = jc.wYmax
JI.Z = jc.wZmax
JI.Buttons = jc.wNumButtons
GetJoyMax = True
End If
End Function

Function GetJoyMin(ByVal joy As Integer, JI As JOYINFO) As Boolean
Dim jc As JOYCAPS
If joyGetDevCaps(joy, jc, Len(jc)) <> JOYERR_NOERROR Then
GetJoyMin = False
Else
JI.x = jc.wXmin
JLy = jc.wYmin
JI.Z = je.wZmin
JI.Buttons = jc.wNumButtons
GetJoyMin = True
End If
End Function

Function GetJoystick(ByVal joy As Integer, JI As JOYINFO) As Boolean
If joyGetPos(joy, JI) <> JOYERR_NOERROR Then
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GetJoystick = False
Else
GetJoystick = True
End If
End Function

Function IsJoyPresent(Optional IsConnected As Variant) As Long
Dim ic As Boolean
Dim i As Long
Dim j As Long
Dim ret As Long
Dim JI As JOYINFO
ic = lIf(IsMissing(IsConnected), True, CBool(IsConnected))
i = joyGetNumDevs
If ic Then

j=0
Do Whilei>0
i=i-1
If joyGetPos(i, JI) = JOYERR_NOERROR Then
j=i+1
End If
Loop
IsJoyPresent = j
Else
IsJoyPresent = i

End If
End Function

n.4 s93alan cDIBSection.CLS
Option Explicit

Private Declare Sub CopyMemory Lib "kernel32" Alias "RtIMoveMemory" (
IpvDest As Any, IpvSource As Any, ByVal cbhCopy As Long)

Private Type SAFEARRAYBOUND
cElements As Long
ILbound As Long

End Type

Private Type SAFEARRAY2D

cDims As Integer
fFeatures As Integer
cbElements As Long
cLocks As Long
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pvData As Long

Bounds(0 To 1) As SAFEARRAYBOUND
End Type
Private Declare Function VarPtrArray Lib "msvbvmso.dll" Alias "VarPtr" (Ptr() As
Any) As Long

Private Type RGBQUAD
rgbBlue As Byte
rgbGreen As Byte
rgbRed As Byte
rgbReserved As Byte

End Type

Private Type BITMAPINFOHEADER '40 bytes

biSize As Long
biWidth As Long
biHeight As Long
biPlanes As Integer
biBitCount As Integer
biCompression As Long
biSizelmage As Long
biXPelsPerMeter As Long
biYPelsPerMeter As Long
biClrUsed As Long
biClrimportant As Long

End Type

Private Type BITMAPINFO
bmiHeader As BITMAPINFOHEADER
bmiColors As RGBQUAD

End Type

Private Declare Function CreateCompatibleDC Lib "gdi32" (ByVal hdc As Long) As
Long
Private Declare Function GetDC Lib "user32" (ByVal hwnd As Long) As Long

Private Declare Function GetDesktopWindow Lib "user32" () As Long
' Note - this is not the declare in the API viewer - modify IplpVoid to be
' Byref so we get the pointer back:

Private Declare Function CreateDIBSection Lib "gdi32" _

(ByVal hdc As Long, _

pBitmapInfo As BITMAPINFO, _
ByVal un As Long, _

IplpVoid As Long, _

ByVal handle As Long, _

ByVal dw As Long) As Long
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Private Declare Function BitBIt Lib "gdi32" (ByVal hDestDC As Long, ByVal x As

Long, ByVal y As Long, ByVal nWidth As Long, ByVal nHeight As Long, ByVal
hSrcDC As Long, ByVal xSrc As Long, ByVal ySrc As Long, ByVal dwRop As
Long) As Long

Private Declare Function SelectObject Lib "gdi32" (ByVal hdc As Long, ByVal
hObject As Long) As Long

Private Declare Function DeleteObject Lib "gdi32" (ByVal hObject As Long) As
Long

Private Declare Function DeleteDC Lib "gdi32" (ByVal hdc As Long) As Long

Private Declare Function Loadlmage Lib "user32" Alias "LoadlmageA" (ByVal hinst
As Long, ByVal Ipsz As String, ByVal un1 As Long, ByVal n1 As Long, ByVal n2
As Long, ByVal un2 As Long) As Long

Private Const BI_RGB = 0&

Private Const Bl _RLE4 =2&

Private Const Bl RLES =1&

Private Const DIB_RGB_COLORS =0 " color table in RGBs

Private Type BITMAP
bmType As Long
bmWidth As Long
bmHeight As Long
bmWidthBytes As Long
bmPlanes As Integer
bmBitsPixel As Integer
bmBits As Long

End Type

Private Declare Function GetObjectAPI Lib "gdi32" Alias "GetObjectA" (ByVal
hObject As Long, ByVal nCount As Long, IpObject As Any) As Long

Private Declare Function CreateCompatibleBitmap Lib "gdi32" (ByVal hdc As Long,
ByVal nWidth As Long, ByVal nHeight As Long) As Long

' Clipboard functions:

Private Const CF_BITMAP =2
Private Const CF_DIB =38

' Handle to the current DIBSection:
Private m_hDIb As Long
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" Handle to the old bitmap in the DC, for clear up:
Private m_hBmpOld As Long

" Handle to the Device context holding the DIBSection:
Private m_hDC As Long

" Address of memory pointing to the DIBSection's bits:
Private m_IPtr As Long

' Type containing the Bitmap information:

Private m_tBl As BITMAPINFO

Public Function CreateDIB( _
ByVal IHDC As Long, _
ByVal IWidth As Long,
ByVal IHeight As Long, _
ByRef hDib As Long _

) As Boolean
With m_tBl.bmiHeader
.biSize = Len(m_tBl.bmiHeader)

biWidth = IWidth
.biHeight = IHeight
DbiPlanes = 1

biBitCount = 24
.biCompression = BI_RGB

.biSizelmage = BytesPerScanL.ine * .biHeight

End With

hDib = CreateDIBSection( _
IHDC, _
m_tBI, _
DIB_RGB_COLORS, _
m_IPtr,

0, 0)

CreateDIB = (hDib <> 0)

End Function
Public Function CreateFromPicture( _
ByRef picThis As StdPicture _

)
Dim IHDC As Long
Dim IhDCDesktop As Long
Dim IhBmpOld As Long
Dim tBMP As BITMAP

GetObjectAPI picThis.handle, Len(tBMP), tBMP
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If (Create(tBMP.bmWidth, tBMP.bmHeight)) Then
IhDCDesktop = GetDC(GetDesktopWindow())

If (IhDCDesktop <> 0) Then

IHDC = CreateCompatibleDC(IhDCDesktop)
DeleteDC IhDCDesktop

If IHDC <> 0) Then

IhBmpOld = SelectObject(IHDC, picThis.handle)
LoadPictureBIt IHDC
SelectObject IHDC, IhBmpOld
DeleteObject IHDC
End If
End If
End If
End Function
Public Function Create( _
ByVal IWidth As Long,
ByVal IHeight As Long _

) As Boolean
ClearUp
m_hDC = CreateCompatibleDC(0)

If (m_hDC <> 0) Then

If (CreateDIB(m_hDC, IWidth, IHeight, m_hDIb)) Then
m_hBmpOld = SelectObject(m_hDC, m_hDIb)
Create = True

Else
DeleteObject m_hDC

m_hDC =0
End If
End If
End Function

Public Property Get BytesPerScanLine() As Long
" Scans must align on dword boundaries:

BytesPerScanLine = (m_tBl.bmiHeader.biWidth * 3 + 3) And &HFFFFFFFC
End Property

Public Property Get Width() As Long
Width = m_tBl.bmiHeader.biWidth

End Property

Public Property Get Height() As Long
Height = m_tBl.bmiHeader.biHeight

End Property

Public Sub LoadPictureBIt( _
ByVal IHDC As Long, _
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Optional ByVal ISrcLeft As Long =0, _
Optional ByVal ISrcTop As Long =0, _
Optional ByVal ISrcWidth As Long = -1,

Optional ByVal ISrcHeight As Long = -1, _
Optional ByVal eRop As RasterOpConstants = vbSrcCopy _

If ISrcWidth < 0 Then ISrcWidth = m_tBl.bmiHeader.biWidth
If ISrcHeight < 0 Then ISrcHeight = m_tBl.bmiHeader.biHeight

BitBIt m_hDC, 0, 0, ISrcWidth, ISrcHeight, IHDC, ISrcLeft, ISrcTop, eRop

End Sub
Public Sub PaintPicture( _

)

ByVal IHDC As Long, _
Optional ByVal IDestLeft As Long =0, _

Optional ByVal IDestTop As Long =0, _
Optional ByVal IDestWidth As Long = -1, _
Optional ByVal IDestHeight As Long = -1, _
Optional ByVal ISrcLeft As Long =0, _

Optional ByVal ISrcTop As Long =0, _
Optional ByVal eRop As RasterOpConstants = vbSrcCopy _

If (IDestWidth < 0) Then IDestWidth = m_tBIl.bmiHeader.biWidth

If (IDestHeight < 0) Then IDestHeight = m_tBl.bmiHeader.biHeight

BitBIt IHDC, IDestLeft, IDestTop, IDestWidth, IDestHeight, m_hDC, ISrcLeft,
ISrcTop, eRop
End Sub

Public Property Get DIBSectionBitsPtr() As Long
DIBSectionBitsPtr = m_IPtr
End Property

Public Sub ClearUp()
If (m_hDC <> 0) Then

If (m_hDlb <> 0) Then

SelectObject m_hDC, m_hBmpOld
DeleteObject m_hDIb

End If

DeleteObject m_hDC
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End If
m_hDC =0: m_hDIb = 0: m_hBmpOIld = 0: m_IPtr =0
End Sub

Public Function Resample( _
ByVal INewHeight As Long, _
ByVal INewWidth As Long _

) As cDIBSection

Dim cDib As cDIBSection
Set cDib = New cDIBSection
If cDib.Create(INewWidth, INewHeight) Then
If (INewWidth <> m_tBl.bmiHeader.biWidth) Or (INewHeight <>
m_tBl.bmiHeader.biHeight) Then
" Change in size, do resample:
ResampleDib cDib
Else
' No size change so just return a copy:
cDib.LoadPictureBlt m_hDC
End If
Set Resample = cDib
End If
End Function

Private Function ResampleDib(ByRef cdibto As cDIBSection) As Boolean
Dim bDibFrom() As Byte
Dim bDibTo() As Byte

Dim tSAFrom As SAFEARRAY2D
Dim tSAto As SAFEARRAY2D

' Get the bits in the from DIB section:
With tSAFrom

.CbElements = 1

.cDims =2

.Bounds(0).ILbound =0

.Bounds(0).cElements = m_tBl.bmiHeader.biHeight
.Bounds(1).ILbound =0

.Bounds(1).cElements = BytesPerScanLine()

.pvData = m_|Ptr
End With
CopyMemory ByVal VarPtrArray(bDibFrom()), VarPtr(tSAFrom), 4
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' Get the bits in the to DIB section:
With tSAto

.CbElements = 1

.cDims =2

.Bounds(0).ILbound =0

.Bounds(0).cElements = cdibto.Height
.Bounds(1).ILbound =0

.Bounds(1).cElements = cdibto.BytesPerScanL.ine()

.pvData = cdibto.DIBSectionBitsPtr
End With
CopyMemory ByVal VarPtrArray(bDibTo()), VarPtr(tSAto), 4

Dim xScale As Single
Dim yScale As Single

Dim x As Long, y As Long, XEnd As Long, xOut As Long

Dim X As Single, fY As Single
Dim ifY As Long, ifX As Long
Dim dX As Single, dy As Single

Dimr As Long, r1 As Single, r2 As Single, r3 As Single, r4 As Single
Dim g As Long, g1 As Single, g2 As Single, g3 As Single, g4 As Single
Dim b As Long, b1 As Single, b2 As Single, b3 As Single, b4 As Single
Dim ir1 As Long, igl As Long, ib1 As Long

Dim ir2 As Long, ig2 As Long, ib2 As Long

xScale = (Width - 1) / cdibto.Width
yScale = (Height - 1) / cdibto.Height

XEnd = cdibto.Width - 1

Fory =0 To cdibto.Height - 1

fY =y * yScale
ifY = Int(fY)
dy = fY - ifY
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Forx =0 To xEnd
fX = x * xScale

ifX = Int(fX)
dX =X - ifX
ifX = ifX * 3

" Interpolate using the four nearest pixels in the source

b1 =bDibFrom(ifX, ifY): g1 = bDibFrom(ifX + 1, ifY): r1 = bDibFrom(ifX + 2,
ifY)

b2 = bDibFrom(ifX + 3, ifY): g2 = bDibFrom(ifX + 4, ifY): r2 = bDibFrom(ifX
+5,ifY)

b3 = bDibFrom(ifX, ifY + 1): g3 = bDibFrom(ifX + 1, ifY + 1): 13 =
bDibFrom(ifX + 2, ifY + 1)

b4 = bDibFrom(ifX + 3, ifY + 1): g4 = bDibFrom(ifX + 4, ifY + 1): r4 =
bDibFrom(ifX + 5, ifY + 1)

" Interplate in x direction:

irt=r1*(1-dy)+r3*dy:igl=g1*(1-dy)+g3*dy:ibl=b1*(1-dy)+h3*
dy

iR=r2*(1-dy)+r4*dy:ig2=0g2* (1-dy) + g4 *dy: ib2=b2 * (1-dy) + b4 *

dy
"Interpolate in y:

r=irt*(1-dX)+ir2*dX:g=igt *(1-dX) +ig2*dX: b =ib1 * (1 -dX) +
ib2 * dX

' Set output:
If (r<o0)Thenr=0

If (r >255) Thenr =255
If (g<0)Theng=0

If (g >255) Then g =255
If (b<0)Thenb=0

If (b >255) Then

b =255
End If
xOut=x*3
bDibTo(xOut,y) =b
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bDibTo(xOut + 1,y) = ¢
bDibTo(xOut +2,y) =r

Next x
Next y

' Clear the temporary array descriptor
CopyMemory ByVal VarPtrArray(bDibFrom), 0&, 4

CopyMemory ByVal VarPtrArray(bDibTo), 0&, 4

End Function

Private Sub Class_Terminate()
ClearUp
End Sub

n.5 clmageProcess.CLS

Option Explicit
Private Declare Sub CopyMemory Lib "kernel32" Alias "RtIMoveMemory" ( _
IpvDest As Any, IpvSource As Any, ByVal cbCopy As Long)

Private Type SAFEARRAYBOUND
cElements As Long
ILbound As Long

End Type

Private Type SAFEARRAY2D

cDims As Integer
fFeatures As Integer
cbElements As Long
cLocks As Long
pvData As Long

Bounds(0 To 1) As SAFEARRAYBOUND
End Type
Private Declare Function VarPtrArray Lib "msvbvmso.dll"™ Alias "VarPtr" (Ptr() As
Any) As Long

Public Event InitProgress(ByVal IMax As Long)
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Public Sub GrayScale( _
ByRef cTo As cDIBSection _

)

' Gray scale using standard intensity components.
" see http://www.dcs.ed.ac.uk/~mxr/gfx/fags/colourspace.faq for details.

Dim bDib() As Byte

Dim x As Long, y As Long

Dim xMax As Long, yMax As Long

Dim bContinue As Boolean

Dim IB As Long, IG As Long, IR As Long
Dim IGray As Long

Dim ITIme As Long

Dim tSA As SAFEARRAY2D

" have the local matrix point to bitmap pixels
With tSA

.CbElements = 1

.cDims =2

.Bounds(0).ILbound =0

.Bounds(0).cElements = cTo.Height
.Bounds(1).ILbound =0

.Bounds(1).cElements = cTo.BytesPerScanLine

.pvData = cTo.DIBSectionBitsPtr
End With
CopyMemory ByVal VarPtrArray(bDib), VarPtr(tSA), 4

yMax = cTo.Height - 1
xMax = cTo.Width - 1

For x =0 To (xMax * 3) Step 3
Fory =0 To yMax
IB = bDib(x, y)
IG =bDib(x + 1, y)
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IR = bDib(x + 2, y)

'‘But now all people *should* use the most accurate, it means ITU standard:
IGray = (222 * IR + 707 * |G + 71 * IB) / 1000

bDib(x, y) = IGray
bDib(x + 1,y) = IGray
bDib(x + 2, y) = IGray

Next y
Next x

" clear the temporary array descriptor
"without destroying the local temporary array

CopyMemory ByVal VarPtrArray(bDib), 0&, 4

End Sub
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NANUIN U

wosalnallsunsuuny

v.1 wosalaa TrainRecord
Option Explicit

'LPT Port Interface DLL
Private Declare Sub Out Lib "inpout32.dll" Alias "Out32" (ByVal PortAddress As
Integer, ByVal Value As Integer)

'Use ImageProcessDIB Class Module

Private WithEvents m_clmage As clmageProcessDIB

Private m_cDib As New cDIBSection 'For Manage Picture
Private m_cDibBuffer As New cDIBSection 'Picture Data Buffer

'‘Use CCRP Timer Instead of VB Timer
Private WithEvents Timerl As ccrpTimer
Private WithEvents Timer3 As ccrpTimer

Private ¢ As Double ‘Control Direction Var

Private pwrite As Integer 'Port Adress Var

Private IwndC As Long  'Handle to the Capture Windows
Const iDevice =0 ‘Capture Devive No.0

Private Sub Form_Load()
Dim CapDevName As String * 100
Dim CapDevVer As String * 100

‘Set up Timer
‘Timerl for Control via Joystick
Set Timerl = New ccrpTimer
With Timerl
.Stats.Frequency = 33
Interval = 33
.Enabled = True
End With

‘Timer2 for GrabFrame by Capture Device
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Timer2.Enabled = False

‘Timer3 for Counter Clock
Set Timer3 = New ccrpTimer
With Timer3
.Stats.Frequency = 33
Interval = 33
.Enabled = False
End With

'Image Processing Class Module for Process Grabed Image
Set m_clmage = New clmageProcessDIB

'Prepare Capture Device

capGetDriverDescriptionA 0, CapDevName, 100, CapDevVer, 100

IwndC = capCreateCaptureWindowA(CapDevName, WS_CHILD Or WS_VISIBLE,
0, 0, 189, 149, Picturel.hwnd, 0)

'Prepare LPT Port Interface
pwrite = &H378
Out pwrite, &HO

'Prepare Com Port Interface
MSComml.CommPort = 1
MSComm1.Settings = "9600,N,8,1"

‘Neutral Status

Timerl.Enabled = False
MSComm1.InputMode = comInputModeText
Shapel.BackColor = vbWhite

End Sub

Private Sub HWConnect_Click()

Timerl.Enabled = True

MSComm1.PortOpen = True

Shapel.BackColor = vbRed

'‘Connect to Device

SendMessage lwndC, WM_CAP_DRIVER_CONNECT, iDevice, 0
'Set Scaleable Preview

SendMessage lwndC, WM_CAP_SET _SCALE, True, 0

'Set Preview Rate

SendMessage lwndC, WM_CAP_SET_PREVIEWRATE, 66, 0
'Start Preview

SendMessage lwndC, WM_CAP_SET_PREVIEW, True, 0
End Sub

Private Sub HWDisconnect_Click()
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MSComm1.PortOpen = False
Timerl.Enabled = False
Shapel.BackColor = vbWhite
Text6. Text=""
Textl.Text=""

Text2. Text=""

Text3.Text ="

Textd. Text=""

Textl5.Text =""

‘Disconnect Capture Device
SendMessage lwndC, WM_CAP_DRIVER_DISCONNECT, iDevice, 0
DestroyWindow Picturel

End Sub

‘Start Capture

Private Sub Start_Click()
Timer2.Enabled = True

End Sub

‘Stop Capture

Private Sub Stop_Click()
Timer3.Enabled = False
Timer2.Enabled = False

End Sub

"Joystick Timmer

Private Sub Timerl_Timer(ByVal Milliseconds As Long)
Dim JInfo As JOYINFO

'Recieve Invitation Message

On Error Resume Next
MSComm1.DTREnable = False
MSComm1.DTREnable = True
MSComml.InputLen =0

Text6.Text = Text6.Text & MSComm1.Input

GetJoystick JOYSTICKID1, Jinfo
‘Steering Direction
Textl.Text = JInfo.x
Text3.Text = Int(Int(JInfo.x / 257) / 8.5)
¢ = Val(Text3.Text)
Text2.Text = "&H" & Hex$(Text3.Text)
Text4.Text = Chr(Text2.Text)
MSComm1.Output = Chr(Text2.Text)

'Forward or Pause

If JInfo.Buttons = 8 Then
Out pwrite, &H4
Text15.Text = "Forward"
Shape2.BackColor = vbRed
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Else
Out pwrite, &HO0
Text15.Text = "Pause"
Shape2.BackColor = vbWhite
End If
End Sub
'Image Processor Timer
Private Sub Timer2_Timer()

‘Enable Timer3 for Counter Clock
Timer3.Enabled = True

'‘Grab Frame Timmer
SendMessage lwndC, WM_CAP_GRAB_FRAME_NOSTOP, 0, 0
SendMessage lwndC, WM_CAP_EDIT _COPY, 0,0

'Process Grabed Image

m_cDib.CreateFromPicture Clipboard.GetData
m_cDibBuffer.Create m_cDib.Width, m_cDib.Height
GrayScale

Resample 30, 32

‘Save Processed Image

If c <10 Then
SavePicture Picture2.Image, App.Path & "/" & Label12.Caption & "(0" &
Str(Text3.Text) & )" & ".bmp"
Else
SavePicture Picture2.Image, App.Path & "/" & Label12.Caption & "(" &
Str(Text3.Text) & ")" & ".bmp"
End If
End Sub
‘Time Counter for Refernce
Private Sub Timer3_Timer(ByVal Milliseconds As Long)
Static Ticks As Long

Ticks = Ticks + (Milliseconds / 100)

Label12.Caption = Format(Ticks, "#,##0")

End Sub

'For Tuning Capture Device

Private Sub TuneCap_Click()

SendMessage lwndC, WM_CAP_DLG_VIDEOSOURCE, 0, 0
End Sub

‘Rebuilt Processed Picture

Private Sub Render()

Picture2.Width = m_cDib.Width * Screen. TwipsPerPixelX
Picture2.Height = m_cDib.Height * Screen. TwipsPerPixelY
m_cDib.PaintPicture Picture2.hdc
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End Sub

'For Process Grabed Picture As Gray Scale
Private Sub GrayScale()
m_clmage.GrayScale m_cDib

'Render

End Sub

'Resizing Picture
Private Sub Resample(ByVal IW As Long, ByVal IH As Long)
Dim cDib As New cDIBSection
If (IW <> m_cDib.Width) Or (IH <> m_cDib.Height) Then
Set cDib = m_cDib.Resample(IH, IW)
Set m_cDib = cDib
m_cDibBuffer.Create m_cDib.Width, m_cDib.Height
Render
End If
End Sub

1.2 ¥osalna ExtracData

Option Explicit
Private Declare Sub CopyMemory Lib "kernel32™" Alias "RtIMoveMemory" (IpvDest
As Any, IpvSource As Any, ByVal chCopy As Long)
Private Declare Function VarPtrArray Lib "msvbvm50.dll" Alias "VarPtr" (Ptr() As
Any) As Long
Private Type SAFEARRAYBOUND
cElements As Long
ILbound As Long
End Type
Private Type SAFEARRAY2D
cDims As Integer
fFeatures As Integer
cbElements As Long
cLocks As Long
pvData As Long
Bounds(0 To 1) As SAFEARRAYBOUND
End Type

Private m_cDib As New cDIBSection
Private m_cDibBuffer As New cDIBSection
Private BitsByte() As Byte

Private Sub Commandl_Click()
CommonDialogl.Filter = "Training Picture | *.bmp"
CommonDialogl.ShowOpen

If CommonDialogl.filename <> """ Then
Imagel.Stretch = True
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Imagel.Picture = LoadPicture(CommonDialogl.filename)
Picturel = LoadPicture(CommonDialogl.filename)
m_cDib.CreateFromPicture Picturel
m_cDibBuffer.Create m_cDib.Width, m_cDib.Height
Textl.Text = Right(CommonDialogl.filename, 7)
Textl.Text = Left(Textl.Text, 2)

Text2.Text = CommonDialogl.FileTitle

End If

End Sub

Private Sub Command2_Click()

Dim GetBits(2880) As Byte 'Picture Represented Bits Data
Dim GetData(960) As Byte 'Get the inputs data
Dim i As Integer

Dim j As Integer

Dim k As Integer

Dim x As Integer

Dim no_white As Integer

Dim left_count As Integer

Dim right_count As Integer

Dim target As Byte

‘Dim TempBB() As Byte

Dim output(30) As Byte

Dim filename As String

Fori=1To 30

output(i) =0
Next
output(Val(Textl.Text)) = 1

X ==X
TR
e O

@

ethitsAsByteArray

Forj=0To 31

Fori=0To 89
GetBits(k) = BitsByte(i, j)
k=k+1

Next

Next

Fori=1To 960
GetData(i) = GetBits(x)
X=X+3

Next
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Textl.Text = target 'Show corrected target result
output(Val(Textl.Text)) = 1 'Set activation node
Text3.Text = Text3.Text + 1 'Set file Serial No.

'Set Serial in 4 digits of inteber

If Val(Text3.Text) < 10 Then "for less than 10 serials
Text3.Text ="00" & Text3.Text

End If

If (Val(Text3.Text) >= 10) And (Val(Text3.Text) < 100) Then "for more than 10 but
less than 100

Text3.Text = "0" & Text3.Text
End If

If (Val(Text3.Text) >= 100) And Val(Val(Text3.Text) < 1000) Then 'for more than
100 but leszs than 1000

Text3.Text ="0" & Text3.Text
End If

'Save training data and Kwon target into NND file
filename = App.Path & "\" & Text3.Text & ".nnd"
Open filename For Output As #1
Fori=1To 960
Print #1, (GetData(i) / 255)
Next
Fori=1To 30
Print #1, Gaussian(i, target)
Next
Close #1

End Sub

Private Sub GetbitsAsByteArray()
Dim tSA As SAFEARRAY?2D
Dim bDib() As Byte
'Get The bits in DIB Section
With tSA
.CbElements = 1
.cDims =2
.Bounds(0).ILbound = 0
.Bounds(0).cElements = m_cDib.Height
.Bounds(1).ILbound = 0
.Bounds(1).cElements = m_cDib.BytesPerScanLine
.pvData = m_cDib.DIBSectionBitsPtr
End With
CopyMemory ByVal VarPtrArray(bDib()), VarPtr(tSA), 4
BitsByte = bDib
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End Sub

Private Function Gaussian(i As Integer, target As Byte) As Double
Gaussian = Exp(-0.1 * ((i - target) " 2))
End Function

4.3 wosalaa ANNTrainer

Option Base 1

Option Explicit

Private Type Data
Data() As Double
Target() As Double

End Type

Train variable

Dim TrainData As Data

"Test variable

Dim TestData As Data

'ANN here
Dim LearningRate As Double
Dim Train As Boolean

Const PicH =32
Const PicW =30
Const HiddenNode =5
Const OutNode = 30

Const theta = 0.2 'Momentum constant

Dim Inp(PicH * PicW) As Double ‘Input Value

Dim Hidden(HiddenNode) As Double 'Hidden node result

Dim Out(OutNode) As Double 'Output result

Dim HideWeight(PicH * PicW, HiddenNode) As Double ' Hidden Layer nodes's
weights

Dim OutWeight(HiddenNode, OutNode) As Double 'Output Layer nodes's weights
Dim DelHideWeight(PicH * PicW, HiddenNode) As Double "Weighting Change for
Momentum

Dim DelOutWeight(HiddenNode, OutNode) As Double

Dim OutBeta(OutNode) As Double

Dim HideBeta(HiddenNode) As Double

'‘Load TrainData to Input Array

Function LoadData(FilePath As String) As Integer

Dim i As Integer
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Dim Data() As String

Dim Target() As String

ReDim TrainData.Data(PicH * PicW)
ReDim TrainData. Target(OutNode)
ReDim Data(PicW * PicH)

ReDim Target(OutNode)

Open FilePath For Input As #1

i=1

Fori=1To (PicW * PicH)
Line Input #1, Data(i)

Next

For i = ((PicW * PicH) + 1) To ((PicW * PicH) + OutNode)
Line Input #1, Target(i - (PicW * PicH))

Next

Close #1

Fori=1To (PicW * PicH)
TrainData.Data(i) = Val(Data(i))
Next

Fori=1To OutNode

TrainData. Target(i) = Val(Target(i))
Next

End Function

‘Load TrainData to Input Array

Function LoadTest(FilePath As String) As Integer
Dim i As Integer

Dim Data() As String

Dim Target() As String

ReDim TestData.Data(PicH * PicW)

ReDim TestData.Target(OutNode)

ReDim Data(PicH * PicW)

ReDim Target(OutNode)

Open FilePath For Input As #1
i=1
Fori=1To (PicH * PicW)

Line Input #1, Data(i)
Next
For i = ((PicH * PicW) + 1) To ((PicH * PicW) + OutNode)
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Line Input #1, Target(i - (PicH * PicW))
Next
Close #1
Fori=1To (PicH * PicW)
TestData.Data(i) = Val(Data(i))
Next
For i =1 To OutNode

TestData. Target(i) = Val(Target(i))
Next

End Function
'‘Create Network

Private Sub Command2_Click()

LearningRate = InputBox("How many LearningRate?", , "1.0")

Text6.Text = LearningRate
InitNN
Command4.Enabled = True

End Sub
‘Train ANN here!

Private Sub Command4_Click()

Dim i As Long
Dim Train_Err As Double
Dim Test_Err As Double

Dim Graph As Form2

Set Graph = New Form2
Graph.Show

‘Train until reach an assigned epoch
Fori =1 To Val(Text3.Text)

'‘Open file processes

‘Call a traing data file

Gen_Train_Name

'If files did not existed, then try another random

Do While Not FileExists(App.Path & "\" & Text1.Text & ".nnd")
Gen_Train_Name

Text2. Text = FileExists(App.Path & "\" & Text1.Text & ".nnd")
Loop
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'Now load Training Data
LoadData (App.Path & "\" & Text1.Text & ".nnd")

RunNN

TrainNN

Train_Err = (GetMostActivation(TrainData. Target) - GetMostActivation(Out)) /
OutNode

'‘Adaptive Learning rate
If (i Mod 2000) =0 Then

LearningRate = LearningRate * 0.5

Text6.Text = LearningRate

End If
‘Plot Average Sum Sqaure Error

If i <501 Then
Graph.AddDatal 1, i, Abs(Train_Err)

Else
Graph.AddData2 1, i, Abs(Train_Err)
End If

‘Complete epoch here
Text3.Text = Val(Text3.Text) - 1
Next

'When Finish, Ask for save network weights file
MsgBox "Training complete"

CommonDialog1.FileName =
CommonDialog1.Filter = "Trained ANN Weights|*.net"
CommonDialog1.ShowSave

If CommonDialog1.FileName <> "" Then

Call SaveNet(CommonDialog1.FileName)
End If

End Sub
'For Load a trained NN weights file

Private Sub Commands_Click()

CommonDialog1.Filter = " Network Weights Data File| *.net"
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CommonDialog1.ShowOpen

Call LoadNet(CommonDialog1.FileName)

End Sub

'When Form load

Private Sub Form_Load()
Train = True

Check1.Value = Checked
Check1.Enabled = False

Option3.Value = True

End Sub
‘Train Only

Private Sub Option1_Click()
Check1.Value = Unchecked
Check1.Enabled = False
Text1.Enabled = True

"Text1. Text ="200"

Train = True
End Sub
‘Test Only

Private Sub Option2_Click()
Train = False
Textl. Text=""

Text1.Enabled = False
Commandé.Enabled = True

Check1.Value = Checked

End Sub
'Test/Train

Private Sub Option3_Click()
Check1.Value = Checked
Text1.Enabled = True

"Text1.Text = "200"

Train = True

End Sub

"To Generate a randomized ing event by using a randomized picture
Private Sub Gen_Train_Name()

Dim Digit(3) As Byte



107

'Randomize

Digit(1) = Int(Rnd * 10)
Digit(2) = Int(Rnd * 10)
Digit(3) = Int(Rnd * 10)
'Digit(4) = Int(Rnd * 10)

Textl.Text = Digit(1) & Digit(2) & Digit(3) '& Digit(4)

End Sub
'‘Choose a query test file randonly
Private Sub Gen_Test_Name()

Dim Digit(3)

Digit(1) = Int(Rnd * 10)
Digit(2) = Int(Rnd * 10)
Digit(3) = Int(Rnd * 10)
'Digit(4) = Int(Rnd * 10)

Text4.Text = Digit(1) & Digit(2) & Digit(3) '& Digit(4)

End Sub

'Find the most active node of output

Function GetMostActivation(Result As Variant) As Integer
Dim MostActiveNode As Integer

Dim i As Integer

MostActiveNode = 1

For i =1 To UBound(Result)

If Result(MostActiveNode) < Result(i) Then

MostActiveNode = i

End If

Next

GetMostActivation = MostActiveNode

End Function

Private Function FileExists(ByVal strPathName As String) As Integer
Dim intFileNum As Integer

On Error Resume Next
'Remove any trailing directory separator character

If Right$(strPathName, 1) ="\" Then
strPathName = Left$(strPathName, Len(strPathName) - 1)
End If

‘Attempt to open the file, return value of this function is False
'if an error occurs on open, True otherwise
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intFileNum = FreeFile

Open strPathName For Input As intFileNum
FileExists = lIf(Err, False, True)

Close intFileNum

Err=0
End Function
Function Sigmoid(Value As Double) As Double

"To crunch a number between 0 and 1

Sigmoid = (1 /(1 + Exp(Value * -1))) 'Unipolar Sigmoid
End Function
Function GetRand() As Double 'Produces a number between -1 and 1
Randomize
GetRand =2 - (1 + Rnd + Rnd)

‘GetRand = Rnd

End Function

‘Initiate Neural Network Weights
Private Sub InitNN()

Dim i As Integer

Dim j As Integer

'‘Apply weights to all hidden nodes randomly
For i =1 To HiddenNode

Forj=1To (PicH * PicW)
HideWeight(j, i) = GetRand
Next
Next

'‘Apply weights to all output nodes randomly
Fori=1 To OutNode

For j =1 To HiddenNode

OutWeight(j, 1) = GetRand
Next
Next
End Sub
'‘Load ANN weights file for continous training
Private Sub LoadNN()

End Sub

'‘Run an ANN here
Private Sub RunNN()
Dim i As Integer
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Dim j As Integer

'‘Apply query picture to input array
Fori=1To (PicW * PicH)
Inp(i) = TrainData.Data(i)

Next
'Sum all dendrite signals in hidden layer

For j =1 To HiddenNode
Hidden(j) =0
Fori=1To (PicW * PicH)
Nej:dden(j) = Hidden(j) + (Inp(i) * HideWeight(i, j))

Next
‘Calculate Activation of each node in hidden layer

Fori=1 To HiddenNode

Hidden(i) = Sigmoid(Hidden(i))
Next

‘Sum all dendrite signals in output layer
For j =1 To OutNode
Out(j)=o0
For 1 =1 To HiddenNode
NeC)ztut(j) = Qut(j) + (Hidden(i) * OutWeight(i, j))

Next
‘calculate Activation of each node in output layer

For i =1 To OutNode

Out(i) = Sigmoid(Out(i))
Next

End Sub

'‘BackPropagation learning rule
Private Sub TrainNN()

Dim i As Integer

Dim j As Integer

Dim k As Integer

Dim Error As Double

Dim OldWeight As Double
Dim WeightD As Double
Dim hBetaD As Double

Dim OutputD As Double
Dim dNowWeight As Double
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‘Beta(s) of Output nodes
For j =1 To OutNode
If | = GetMostActivation(TrainData. Target) Then
OutBeta(j) = Out(j) - 1
Else
OutBeta(j) = Out(j)
End If
Next

'‘Beta(s) of hidden nodes
For j =1 To HiddenNode

hBetaD =0

For k =1 To OutNode
OutputD = Out(k)
hBetaD = hBetaD + (OutWeight(j, k) * OutputD * (1 - OutputD) * OutBeta(k))

Next
HideBeta(j) = hBetaD
Next

‘Calculate error here!, i.e. Sum square error
For j =1 To OutNode
Error = Error + (OutBeta(j) * OutBeta(j))
Error = Error / 2
Next

'Calculate new weights for hidden layer
Fori=1To (PicH * PicW)

For j =1 To HiddenNode
OldWeight = HideWeight(i, j)
WeightD = HideWeight(i, j)
dNowWeight = -1 * (LearningRate * Inp(i) * Hidden(j) * (1 - Hidden(j)) *
HideBeta(j))
HideWeight(i, j) = WeightD + dNowWeight + (theta * DelHideWeight(i, j))
DelHideWeight(i, j) = dNowWeight
Next

Next
‘Calculate new weights for output layer

Fori=1 To HiddenNode
For j =1 To OutNode
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WeightD = OutWeight(i, j)
dNowWeight = -1 * (LearningRate * Hidden(1) * Out(j) * (1 - Out(j)) *
OutBeta(j))

OutWeight(i, j) = WeightD + dNowWeight + (theta * DelOutWeight(i, j))
DelOutWeight(i, j) = dNowWeight

Next
Next
End Sub

v.4 3%51n0 ANNContrller
Option Explicit

'LPT Port Interface DLL
Private Declare Sub Out Lib "inpout32.dllI'" Alias "Out32" (ByVal PortAddress As
Integer, ByVal Value As Integer)

'DLL Set For CopyMemory From DIB to Gets Bit Value

Private Declare Sub CopyMemory Lib "kernel32" Alias "RtIMoveMemory" (IpvDest
As Any, IpvSource As Any, ByVal cbhCopy As Long)

Private Declare Function VarPtrArray Lib "msvbvms0.dll"™ Alias "VarPtr" (Ptr() As
Any) As Long

'‘Use ImageProcessDIB Class Module

Private WithEvents m_clmage As clmageProcessDIB

Private m_cDib As New cDIBSection 'For Manage Picture
Private m_cDibBuffer As New cDIBSection 'Picture Data Buffer

'‘Use CCRP Timer Instead of VB Timer
Private WithEvents Timer2 As ccrpTimer

‘Var. Type For Gets Bits Value
Private Type SAFEARRAYBOUND
cElements As Long
ILbound As Long
End Type

Private Type SAFEARRAY2D

cDims As Integer
fFeatures As Integer
cbElements As Long
cLocks As Long
pvData As Long

Bounds(0 To 1) As SAFEARRAYBOUND
End Type



112

Private c¢() As Double  'Control Direction Var
Private pwrite As Integer 'Port Adress Var
Private IwndC As Long  'Handle to the Capture Windows

Const iDevice = 0 ‘Capture Devive No.0

Private MylInput(960) As Double ' As Input For ANN

Private Sub ANNIload Click()
CommonDialog1.Filter = "Trained Network Weights File|*.net

CommonDialog1.ShowOpen
If CommonDialog1.FileName <>"" Then

Call LoadNet(CommonDialog1.FileName)

End If

Start.Enabled = True

End Sub

Private Sub Form_Load()

Dim CapDevName As String * 100
Dim CapDevVer As String * 100

'Set up Timer
‘Timer1 for Control via ANN

Timer1.Enabled = False

‘Timer2 for Counter Clock
Set Timer2 = New ccrpTimer
With Timer2
.Stats.Frequency = 33
Interval =33
.Enabled = False
End With

'Image Processing Class Module for Process Grabed Image
Set m_clmage = New clmageProcessDIB

'Prepare Capture Device
capGetDriverDescriptionA 0, CapDevName, 100, CapDevVer, 100
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IwndC = capCreateCaptureWindowA(CapDevName, WS_CHILD Or WS_VISIBLE,
0, 0, 189, 149, Picture1l.hwnd, 0)

'Prepare LPT Port Interface
pwrite = &H378

Out pwrite, &Ho

'Prepare Com Port Interface
MSCommi.CommPort = 1

MSCommai.Settings = "9600,N,8,1"

‘Prepare ANN
Call CreateNet(1, Array(960, 5, 30))

‘Neutral Status
Timer1.Enabled = False

MSComma1.InputMode = comInputModeText

Shape1.BackColor = vbWhite

Start.Enabled = False
HWDisconnect.Enabled = False
End Sub

Private Sub HWConnect_Click()
MSComm1.PortOpen = True

Shape1.BackColor = vbRed

‘Connect to Device

SendMessage lwndC, WM_CAP_DRIVER_CONNECT, iDevice, 0
'Set Scaleable Preview

SendMessage lwndC, WM_CAP_SET_SCALE, True, 0

'Set Preview Rate

SendMessage lwndC, WM_CAP_SET_PREVIEWRATE, 66, 0
‘Start Preview

SendMessage lwndC, WM_CAP_SET_PREVIEW, True, 0

'Recieve Invitation Messages From Com Port
On Error Resume Next

MSComm1.DTREnable = False
MSComm1.DTREnable = True
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MSCommi.InputLen =0
Text6.Text = Text6.Text & MSComm1.Input

HWDisconnect.Enabled = True
End Sub

Private Sub HWDisconnect_Click()
MSComm1.PortOpen = False

Timer1.Enabled = False
Shape1.BackColor = vbWhite
Texte. Text ="

Textl.Text =""

Text2. Text =""

Text3. Text =""

Text4. Text ="

Text15. Text=""
'‘Disconnect Capture Device
SendMessage lwndC, WM_CAP_DRIVER_DISCONNECT, iDevice, 0

DestroyWindow Picturel

End Sub
‘Start Operation
Private Sub Start_Click()

‘Timer2.Enabled = True
‘Enable Timer3 for Counter Clock
Timer2.Enabled = True

Timer1.Enabled = True 'Activate Al

End Sub

‘Stop Operation

Private Sub Stop_Click()
'‘Pause Car

Out pwrite, &Ho
Shape2.BackColor = vbWhite

Text15. Text = "Pause"

Timer2.Enabled = False
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Timer1.Enabled = False

'‘Make Sure That All Movement is Stoped
Out pwrite, &Ho

Shape2.BackColor = vbWhite

Text15. Text = "Pause"
End Sub

Private Sub Timer1_Timer()

'Image Processor Timer
‘Grab Frame Timmer

SendMessage lwndC, WM_CAP_GRAB_FRAME_NOSTOP, 0, 0
SendMessage lwndC, WM_CAP_EDIT_COPY, 0, 0

'Process Grabed Image

m_cDib.CreateFromPicture Clipboard.GetData
m_cDibBuffer.Create m_cDib.Width, m_cDib.Height
GrayScale

Resample 30, 32
GethitsAsByteArray

" ANN Timmer
'‘Query of ANN
¢() = Run(Mylnput)

Textl.Text = GetMostActivation(c)
Text3.Text = Int(GetMostActivation(c))
Text2. Text = "&H" & Hex$(Text3. Text)
Text4. Text = Chr(Text2.Text)
MSComm1.Output = Chr(Text2. Text)

‘Let's Move Forward
Out pwrite, &H4

Text15.Text = "Forward"
Shape2.BackColor = vbRed

End Sub
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‘Time Counter for Refernce
Private Sub Timer2_Timer(ByVal Milliseconds As Long)
Static Ticks As Long

Ticks = Ticks + (Milliseconds / 100)

Label12.Caption = Format(Ticks, "#,##0")

End Sub
'For Tuning Capture Device
Private Sub TuneCap_Click()

SendMessage lwndC, WM_CAP_DLG_VIDEOSOURCE, 0, 0

End Sub
'Rebuilt Processed Picture
Private Sub Render()

Picture2.Width = m_cDib.Width * Screen.TwipsPerPixelX
Picture2.Height = m_cDib.Height * Screen. TwipsPerPixel Y

m_cDib.PaintPicture Picture2.hdc

End Sub

'For Process Grabed Picture As Gray Scale
Private Sub GrayScale()
m_clmage.GrayScale m_cDib

'‘Render

End Sub

'Resizing Picture
Private Sub Resample(ByVal IW As Long, ByVal IH As Long)
Dim cDib As New cDIBSection
If (IW <> m_cDib.Width) Or (IH <> m_cDib.Height) Then
Set cDib = m_cDib.Resample(IH, IW)
Set m_cDib = cDib
m_cDibBuffer.Create m_cDib.Width, m_cDib.Height
Render
End If
End Sub
Private Sub GetbitsAsByteArray()

Dim tSA As SAFEARRAY2D
Dim bDib() As Byte

Dim BitsByte() As Byte

Dim i As Integer

Dim j As Integer

Dim k As Integer

'Get The bits in DIB Section
With tSA
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.CbElements = 1

.cDims =2

.Bounds(0).ILbound = 0

.Bounds(0).cElements = m_cDib.Height
.Bounds(1).ILbound =0

.Bounds(1).cElements = m_cDib.BytesPerScanLine

.pvData = m_cDib.DIBSectionBitsPtr
End With
CopyMemory ByVal VarPtrArray(bDib()), VarPtr(tSA), 4
BitsByte = bDib

k=1

i=0

j=0
Forj=0To31
Fori=0To29

MyInput(k) = (BitsByte(i, j) / 255)
k=Kk+1
Next

Next
End Sub

'Find the most active node of output

Function GetMostActivation(Result As Variant) As Integer
Dim MostActiveNode As Integer

Dim i As Integer

MostActiveNode = 1

For i =1 To UBound(Result)

If Result(MostActiveNode) < Result(i) Then
MostActiveNode = i

End If

Next

GetMostActivation = MostActiveNode

End Function
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7 GATE 1 Gate bit d10atisa (Set) 29vs9gimile INTL i High
6 | cr L | idenmsiiau 1 e dnfunan, 2 fe dvunm
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sosalnavadlulasnoulnsaos

; Program SERVO02.ASM

; This version uses interrupt from timer for frame time.

; Original code byThawan Sucharitakul 26 May 2006

; Re-edit for ETT-T89C51AC2 by Kongsak Dejkoonmak
; RS-232 to servo pulse converter

; Serial port 9,600 bps, no parity, 8 bit data, one stop bit
; Servo command digit 0-9 for position control 5=center
Each count from 5 = 10 degree displacement

; Servo pulse command connected to cpu port P1.0

: MEMORY MAP

; Register banks 00-1F

; Bit-addressable variables 20 - 2F
; Byte variables 30 - 4F

; Stack area 50 - 7F

;8255 base address 8000H

temp equ 30H ;Temporary variable

width equ temp+1 ;Pulse width in 0.1 ms

org 0000h  ;Resetaddress

jmp  MAIN

org 000Bh  ;Timer Q interrupt vector

jmp ~ TOINT  ;Jump to timer O interrupt service
org 0100h ;Main program start address

MAIN:

ANL CKCON,#11111110B ;Set CPU at Standart Speed
mov  SP#4Fh ;Set stack pointer

call INIINT ;Initiate timer interrupt

call SENDREADY ;Prompt hoste

mov  width,#0 ;Zero servo
LOOP:

jnb RIS
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call GETPULSE
jmp LOOP

TOINT:  ;Timer O interrupt service
; Set interrup period to 20 millisecond = 21701 cycles
;Load timer register with FFFFH-21701 = AB3AH
clr  TRO ;Stop timer O
mov  THO,#0ABH ;Load timer O high byte
mov ~ TLO#3AH ;Load timer O low byte
setb TRO ;Start the clock
push acc ;Save accumulator
push PSW ;Save program status word
setb RSO ;Select register bank 1
call  SENDPULSE ;Send servo pulse
pop PSW ;Restore program status word
pop  acc ;Restore accumulator
reti - Return from interrupt

GETPULSE: ;Get servo pulse width from serial port
clr Rl  ;Clear receive flag
mov  a,SBUF ;Read serial buffer
mov  temp,a ;Save value
clr cy ;Clear carry flag
subb a#0' ;Less than zero?
jb cy,GETPULSE1 ;Get out if less than O
clr cy
mov a#9'
subb a,temp ;Larger than 9?
jb cy,GETPULSE1 ;Getoutif>9
mov  a,temp
clr cy
subb a#0' ;Change ASCII to binary
mov  width,a ;Save pulse width
GETPULSEZ1:
ret

SENDPULSE:

setb P1.0 ;Servo control bit high
call WAIT1IMS ;Wait 1 ms
mov  a,width ;Get pulse width
jnz  SENDPULSE2 ;Get out if zero
clr  P1.0 ;Servo control bit low
ret

SENDPULSEZ2:
mov  rl,width ;Set up loop

SENDPULSEZ1:
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call WAITO1MS ;0.1 millisecond for each loop
djnz r1,SENDPULSE1 ;Do it again

clr P10 ;Servo control bit low

ret

WAITLIMS: ;One millisecond delay loop 1085 cycles

mov  r2#2 ;Outer loop

WAIT1MSLI:
mov  r3,#0FFh ;Inner loop

WAIT1IMS2:
djnz  r3,WAIT1MS2
dinz r2, WAIT1IMS1
mov  r3#29 ;29 more loops to make 1085 cycles
djnz r3,$
ret

WAITO01IMS: ;0.1 millisecond delay loop 109 cycles
mov  r2,#53 ;53 loops compensating for call and return
djnz r2,$
ret

INIINT:
mov.  TMOD #21h ‘Timer 1 mode 2, timer 0 mode 1

mov ~ SCON,#01010000b ;Serial port mode 1
mov  TH1#0FDH ;Baud rate 9600

setb TR1 ;Run timer 1
setb  TRO ;Run timer 0
setb ETO ;Enable timer O interrupt
setb EA :Enable interrupts
ret
SENDREADY:

mov DPTR#READY
call SENDMES

ret
READY:

db 'SERVO INTERFACE V 2.0 READY PRESS KEY 0-9',13,10,0
SENDMES:

clr a :Clear accumulator

movc a,@a+DPTR ;Read code data

jz SENDMES1 ;Last charactor is zero
call SENDCHR ;Send it

inc DPTR :Next letter

jmp SENDMES ;Do it again
SENDMESLI.:
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ret

SENDCHR: ;Send a charector out the serial port
mov SBUF,a ;Move acc in to serial buffer

jnb - TL$
clr TI
ret

end

-
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