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erectoromyogram by neural networks
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abstract

In this paper, we propose a recognition system to enable recognition of
operation in portable equipment by operating the arm of testee. Especially,
learning and recognition of electromyogram by using neural networks, which have
the learning ability and nonlinear pattern identification, is possible.We show the
effectiveness and possibility of the electromyogram recognitionby simulation.
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txt_myologl.vbp
\_ ooooo
Myol.frm
oooooooo
FFTKModule2.bas
Vbadlib.bas

Myol.frm

'‘ooood
Option Explicit

‘ADO0OODO

Private Type ADCPARAM
MyCardType As Integer
2:REX5054B0O

MylOBase As Integer
MylrgNo As Integer
SampTime As Integer
TimeUnitNo As Integer
AdcChannel As Integer
NCount As Long

O

MaxSampDataNum As Long
Pdata() As Integer

End Type

Private Adc As ADCPARAM
Private OleHandle As Long
Private AdCount As Long
Private DIIMem As Long
00000000000 oooooog
Private Sequence(4) As Integer

" 00000 O O 1:REX5054U0

' D00Cobooo O
‘gbog
" 0 0000000
"1000000 0000 0ooood

"0 A/DO0ODO00OOO
' 0 000000 0 O boobd O 0booo

'MBOX.0OCX 00000
"Ad 0000000 O
' 0000000 FIFO O OO

'Doooooooooooo
Private Const YDIV_NUM =10
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Private Const XDIV_NUM =10
Private Xdiv As Double

Private Ydiv As Double

Private XWidth As Single
ooooooo

Private Yheight As Single
ooooooo

Private px As Single

Private py As Single

Private ChColor(6) As Long
Private CurrentWind As Integer

'xO0O0O00O (sec/div)
'yO 0000 (V/div)
' 0 00000000 O O 00000

' 000000000 00 0oooo

'0opooob oo ooooo b

'‘Do00000ooogoooon

Private Ttime(8192) As Double, Ffreq(4096) As Double

Private Tdata(1 To 2, 8192) As Double, Fdata(1l To 2, 4096) As
Double

Private Pdata(1 To 2, 4096) As Double

Private Ave(4096) As Double

Private fftScale As Integer

Private Sub Form_Load()
Dim SlotNo As Integer
Dim i As Integer

'goooooooooo
IDB_START.Enabled = False
cmdLoad.Enabled = False

cmdSave.Enabled = False
cmdReDraw.Enabled = False
cmdFFT.Enabled = False

'‘jiio00OooiDi100000000000OooDOooooogn
ooo
For SlotNo =0 To 3 Step 1



If AdGetCardResource(hwnd, SlotNo, Adc.MyCardType,
Adc.MylOBase, Adc.MylrgNo) = 0 Then

Exit For

End If

Next SlotNo

Debug.Print "Card Check"”, hwnd, SlotNo, Adc.MyCardType,
Adc.MylOBase, Adc.MylrgNo

'l 0000000000000 O

If SlotNo >= 4 Then

IDC_STATUS.Caption = "REX-5054U/B AD 00000 O 0o0"
Exit Sub

End If

Select Case Adc.MyCardType

Case REX5054U

IDC_STATUS.Caption = "REX-5054U O 00O IO DO0O0:0x" +
Hex(Adc.MylOBase) + " IRQ 0O O :" + Str(Adc.MylrgNo)
'IDS_YRANGE.Caption = "0-2.5V"

Case REX5054B

IDC_STATUS.Caption = "REX-5054B 00O OO I/O 0O00:0x" +
Hex(Adc.MylOBase) + " IRQ O [0 :" + Str(Adc.MylrgNo)
'IDS_YRANGE ="+ 5V"

End Select

'SamplingTime 0 O 0O O O 50usec(20kS)d O O
IDE_SAMPTIME.Text = 50

'SamplingTime 0 O 0O 0 O 00000000 O
IDCB_TIMEUNIT.AddItem "sec"
IDCB_TIMEUNIT.AddItem "msec"
IDCB_TIMEUNIT.AddItem "usec"

'0 00000000 O O O O (usec)
IDCB_TIMEUNIT.ListIndex = 2

"ADO0DDDOODOO0O0O0O 2000
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IDE_CHAN.Text = "2"

'ADO0O0OODDOOOO0O 2048000
‘(00000 100m0O)
IDE_SAMPCOUNT.Text = "2048"
CurrentWind =0

'00ooooooo00 000 000oDod
PicGraph(0).ForeColor = QBColor(1)
PicGraph(1).ForeColor = QBColor(1)

‘obogog
‘obogog

'‘obooboobgooooboog

ChColor(0) = 15 ‘o000
ChColor(1) = 12 'oooo
ChColor(2) = 14 'oooo
ChColor(3) = 9 ‘o000
ChColor(4) = 10 ‘o000
ChColor(5) = 11 'oooooo
ChColor(6) = 13 'ooooooo

IDC_STATUS.Caption = "0 0000000000 OOOCODOO
oo
Debug.Print "Form Module loaded"

End Sub

Private Sub cmdDet_Click()

Dim IXdiv As Integer, 1'Ydiv As String
Dim IFrange As Integer, IFdiv As Double
Dim RetCode As Long

cmdDet.Enabled = False
IDE_SAMPTIME.Enabled = False
IDCB_TIMEUNIT.Enabled = False
IDE_CHAN.Enabled = False
IDE_SAMPCOUNT.Enabled = False



‘ADODOOO

Adc.SampTime = Val(IDE_SAMPTIME.Text)

' 0000ooooO O

Adc.TimeUnitNo = Val(IDCB_TIMEUNIT.ListIndex)
"AD 0O O 000000

Adc.AdcChannel = Val(IDE_CHAN.Text)
‘ADODOOO

Adc.NCount = Val(IDE_SAMPCOUNT.Text)

‘00000 0 0 (Xdiv,Ydiv)O O O

Xdiv = (Adc.NCount * Adc.SampTime / XDIV_NUM / 1.024) *
10# ™ (-3# * Adc.TimeUnitNo)

Select Case Adc.MyCardType

Case REX5054B ' + 5Volt

Ydiv = 10# / YDIV_NUM

Case REX5054U ' 0-2.5Volt

Ydiv=2.5/YDIV_NUM

End Select

'jpoooDoood

If Xdiv < 10# ~ -3# Then

IXdiv = (Xdiv * 10# ™ 6#)
IDS_XDIV.Caption = Str(IXdiv) + "u O /div"
Elself Xdiv < 10# ™ 0# Then

IXdiv = (Xdiv * 10# ™ 3#)
IDS_XDIV.Caption = Str(IXdiv) + "m O /div"
Else

IXdiv = Xdiv

IDS_XDIV.Caption = Str(IXdiv) + "0 /div"
End If

Iydiv=" "+ Format(Ydiv, "0.00") + "V/div"
IDS_YDIV.Caption = 1Ydiv

IFrange = 1# / (2# * Adc.SampTime * 10# ~ (-3# *

Adc.TimeUnitNo))

If IFrange > 1000# Then

IFrange = IFrange / 1000

IDS_FRANGE.Caption =" 00" + Str(IFrange) + "kHz"
Elself IFrange > 1# Then

IDS_FRANGE.Caption=" 00" + Str(IFrange) + "Hz"
End If

IFdiv = (1# / (Adc.NCount * Adc.SampTime * 10# ™ (-3# *
Adc.TimeUnitNo)))
IDS_FDIV.Caption =" " + Format(lFdiv, "0.000") + "Hz"

TFinp

RetCode = AdSetParam(hwnd, Adc.MyCardType,
INTHISPEED_MODE, Adc.MylOBase, Adc.MylrgNo)
Debug.Print "SetParam", hwnd, Adc.MyCardType,
INTHISPEED_MODE, Adc.MylOBase, Adc.MylrgNo, RetCode

If RetCode <> 0 Then

IDC_STATUS.Caption = "AD 00000000000 O OOO[CODE:" +
Str(RetCode) + "]"

Exit Sub

End If

Sequence(l) = 0: Sequence(2) = 1: Sequence(3) = 2: Sequence(4)
=3

'000ooooood

RetCode = AdSetChannel(Adc.AdcChannel, Sequence(1))
Debug.Print "ADSetChannel”, Adc.AdcChannel, Sequence(1),
RetCode

If RetCode <> Adc.AdcChannel Then
IDC_STATUS.Caption = "AD 0 O 000000 0O O O [CODE:" +
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Str(RetCode) + "]"
Exit Sub
End If

‘bbb ooon
AdSetTrigger TRIGGER_DISABLE, PULSE_RISING

' 0oooooooo oo 0O

RetCode = AdSetFreq(hwnd, Adc.SampTime, Adc. TimeUnitNo)
Debug.Print "ADSetFreq", hwnd, Adc.SampTime,
Adc.TimeUnitNo, RetCode

If RetCode <> 0 Then

IDC_STATUS.Caption = "000000000 OO O O O [CODE:" +
Str(RetCode) + "]"

Exit Sub

End If

'VB Oooooooooo o opocoooooooooogoon
Adc.MaxSampDataNum = Adc.AdcChannel * Adc.NCount
ReDim Adc.Pdata(Adc.MaxSampDataNum) As Integer

"AD 00000 0 0000C Doo00(A toppibooguoooogoooog)
DlIMem = AdAllocDataMem(hwnd, Adc.NCount)

If DIIMem = 0 Then

IDC_STATUS.Caption = " 0 00000 O O DO00O00O0OCCOOOOOO™
Exit Sub

End If

'OLE0O00ODOOO0O0ODOOOO

OleHandle = MBOX1.GetMboxWnd()

If (OleHandle = 0) Then

MsgBox "OLE 000 OOOOOOOOOOO", vbOKOnly +

vbCritical, "D O O™
Exit Sub
End If

'‘Debug.Print "OleHandle", OleHandle

IDB_START.Enabled = True
cmdLoad.Enabled = True

cmdSave.Enabled = False
cmdReDraw.Enabled = False
cmdFFT.Enabled = False

IDC_STATUS.Caption ="
End Sub

Private Sub IDB_START_Click()
‘00000000000 A/D 0000
AdStartPolModeThread OleHandle
End Sub

Private Sub IDQUIT_Click()
'AD 00000 O 00000 0
AdFreeDataMem

Unload Me

End Sub

Private Sub MBOX1_OnMsgPost(ByVal wParam As Integer,
ByVal IParam As Long)

Dim AdcStat As Integer "AD O 0O 00000
Dim ChNo As Integer 'cHOOOO
Dim DataNo As Long

DimiAs Long

"IParam -> AD 0O 0O 000000000
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AdCount = IParam

"wParam ->AD O 0O 0O 00O 0O 0000
AdcStat = wParam

Debug.Print "StartEndCode", AdcStat

Select Case AdcStat

Case AD_MODE_RUN
IDC_STATUS.Caption="0000..."
Case AD_MODE_TRGRUN
IDC_STATUS.Caption ="00000ooogo"
Case AD_MODE_STOP
IDC_STATUS.Caption="000000"

' JooooDOd 000000000 00oooooooogo
'1000000000 200000 00000000000000000OO0OO
VbMemCopy Adc.Pdata(0), DlIIMem, AdCount * 2

‘OcHOODOOOoDoOOoOOoOooD

For ChNo =1 To Adc.AdcChannel

For i =0 To Adc.NCount - 1

DataNo =i * Adc.AdcChannel + ChNo - 1

‘Tdata(ChNo, I) = (CLng(Adc.pData(DataNo) And &H1FFF) * 8)
/ CLng(32768) * CLng(10) - CLNng(5)

Tdata(ChNo, i) = CLng(Adc.Pdata(DataNo) And &H1FFF) /
409.6 - 5#

Next i

Next ChNo

PlotTData ‘gbogoo

cmdFFT.Enabled = True

Case AD_MODE_PRESTOP:
IDC_STATUS.Caption = "000000 O "
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Case AD_MODE_OVRUN:
IDC_STATUS.Caption = "FIFO 0000000O O
End Select

End Sub

Private Sub cmdFFT_Click()
Dim i As Integer

For i = 1 To Adc.AdcChannel
F_FFT Tdata(), Fdata(), Pdata(), i, CInt(Adc.NCount), 0
Next i

PlotFData
cmdSave.Enabled = True
cmdReDraw.Enabled = True

End Sub

Private Sub cmdSave_Click()

Dim i As Integer, J As Integer

Dim Fnum As Integer

Dim Filename As String * 256

Dim Pos As String * 1

Dim TestNum As String * 3

Dim MType As String * 1

Dim A As String * 10, B As String * 10, D As String * 10, E As
String * 10, F As String * 10, G As String * 10, H As String * 10

If (ManName.Text =" Or Poslnitial. Text = ") Then
IDC_STATUS.Caption="00000000000O00O"
Exit Sub

End If

If (TestNo.Text =" Or MoveType.Text = ") Then
IDC_STATUS.Caption="000000000000O"
Exit Sub

End If



Pos = Poslnitial. Text
TestNum = TestNo.Text
MType = MoveType.Text

Filename = ManName.Text + Pos + TestNum + MType + ".txt
Filename = FilePath.Text + "¥" + Filename
Debug.Print "save file =" + Filename

' 0oono oo
Fnum = FreeFile()

Open Filename For Binary As Fnum

‘for 00002048 O
For i =0 To Adc.NCount - 1

tNoO OO

A = Str(Ttime(i))
Put #Fnum, , A
Put #Fnum, ," "

for000O 200tchl,tch20 00
For J = 1 To Adc.AdcChannel

B = Str(Tdata(J, i))

Put #Fnum, , B

Put #Fnum, ," "

Next J

0 102400000 fdataO OO
If i <Adc.NCount/?2 Then

f NoOODO

D = Str(Ffreq(i))
Put #Fnum, , D
Put #Fnum, ," "

for0000100fchi0OO0O
For J =1 To Adc.AdcChannel - 1
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E = Str(Fdata(J, i + 1))
Put #Fnum, , E

Put #Fnum, ," "
Next J

‘fch20 00O

F = Str(Fdata(Adc.AdcChannel, i + 1))
Put #Fnum, , F

Put #Fnum, , " "

Put #Fnum, , vbCrLf

010250000000 _No,fchl,fcha0OoO"o"0O0O)
Else

forO000O020 f No,fchiO"o"OOO
For J =0 To Adc.AdcChannel - 1
G = Str(0)

Put #Fnum, , G

Put #Fnum, ," "

Next J

+10 fch2 (O 2+10)"0"0 0O
H = Str(0)

Put #Fnum, , H

Put #Fnum, , vbCrLf

End If

Next i

Close #Fnum
IDC_STATUS.Caption = "saved " + Filename

End Sub

Private Sub cmdload_Click()

Dim i As Integer, J As Integer

Dim Fnum As Integer, dammy As String
Dim Filename As String * 256



Dim Pos As String * 1 Next J

Dim TestNum As String * 3 Else
Dim MType As String * 1 For J = 0 To Adc.AdcChannel
Input #Fnum, dammy
If (ManName.Text = "" Or Poslnitial.Text = ") Then Next J
IDC_STATUS.Caption="0000000000O0O0QO" End If
Exit Sub Next i
End If
If (TestNo.Text = " Or MoveType.Text = ") Then Close #Fnum
IDC_STATUS.Caption="000000000000O"
Exit Sub cmdReDraw_Click
End If IDC_STATUS.Caption = "loaded " + Filename
Pos = Poslnitial. Text cmdSave.Enabled = True
TestNum = TestNo. Text cmdReDraw.Enabled = True
MType = MoveType.Text cmdFFT.Enabled = True
Filename = ManName.Text + Pos + TestNum + MType + ".txt"
Filename = FilePath.Text + "¥" + Filename End Sub
Debug.Print "load file =" + Filename
Public Sub PlotTData() '‘Do00o00oooooon
'poooco oo Dim i As Long, ChNo As Integer
Fnum = FreeFi|e0 Dim Y As Double

Open Filename For Input As Fnum
CurrentWind =0

For i = 0 To Adc.NCount - 1 DrawTScale ‘DooOoooo

Input #Fnum, dammy

Ttime(i) = CDbl(dammy) PicGraph(CurrentWind).DrawStyle = 0

For J =1 To Adc.AdcChannel

Input #Fnum, dammy Debug.Print "adc.adcchannel ="; Adc.AdcChannel

Tdata(J, i) = CDbl(dammy) For ChNo = 1 To Adc.AdcChannel

Next J For i =0 To Adc.NCount - 1 Step 1

If i <Adc.NCount/2 Then Y = Tdata(ChNo, i) * py / Ydiv

Input #Fnum, dammy Ifi =0 Then

Ffreq(i) = CDbl(dammy) PicGraph(CurrentWind).PSet (i, Y), QBColor(ChColor(ChNo))
For J = 1 To Adc.AdcChannel Else

Input #Fnum, dammy PicGraph(CurrentWind).Line -(i, Y), QBColor(ChColor(ChNo))
Fdata(J, i + 1) = CDbl(dammy) End If
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Next i Dim i As Long, ChNo As Integer

Next ChNo Dim Y As Double, Fdiv As Double
Dim max(1) As Double, min(1) As Double
End Sub Dim Ysig(2) As Double
Public Sub DrawTScale() ‘COo0D000oooooo Ysig(l) = 1#
Dim i As Single Ysig(2) = -1#

Dim SS As Integer
CurrentWind =1

SS=40'000000 DrawFScale '‘Do0o00goo
Yheight = 1000 fftScale = 1
XWidth = Adc.NCount
PicGraph(CurrentWind).Cls PicGraph(CurrentWind).DrawStyle = 0
PicGraph(CurrentWind).Scale (0 - SS, Yheight / 2 + SS)-(XWidth
+ SS, -Yheight / 2 - SS) For ChNo=1To 2
py = Yheight / YDIV_NUM 'F_MaxMin Fdata(), ChNo, CInt(Adc.NCount), max(), min()
px = (Adc.NCount / 1.024) / XDIV_NUM 'Fdiv = max(0)
Fdiv = 1000
PicGraph(CurrentWind).DrawStyle = vbDot '‘Debug.Print "ch”; ChNo; " FFT Max : "; max(0)
For i =1 To Adc.NCount Step 1
'0poooooo Y = Fdata(ChNo, i) * Yheight / Fdiv
For i =-YDIV_NUM/2 To YDIV_NUM /2 Step 1 PicGraph(CurrentWind).Line ((i - 1) * 2 * fftScale, 0)-((i- 1) * 2 *
PicGraph(CurrentWind).Line (0, i * py)-(XWidth, i * py), fftScale, Y * Ysig(ChNo)), QBColor(ChColor(ChNo))
QBColor(8) Next i
Next Next ChNo
'opooooog End Sub
For i =0 To XDIV_NUM
PicGraph(CurrentWind).Line (i * px, Yheight / 2)-(i * px, - Public Sub DrawFScale() FFTODOOOO0DOOOO
Yheight / 2), QBColor(8) Dim i As Single
Next Dim SS As Integer
PicGraph(CurrentWind).Line (XWidth, Yheight / 2)-(XWidth, -
Yheight / 2), QBColor(8) SS=40'000000
Yheight = 1000
End Sub XWidth = Adc.NCount
PicGraph(CurrentWind).Cls
Public Sub PlotFData() 'FFTOOODOOOOOD PicGraph(CurrentWind).Scale (0 - SS, Yheight + SS)-(XWidth +
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SS, -Yheight - SS)
py = Yheight/ YDIV_NUM * 2
px = Adc.NCount / XDIV_NUM

PicGraph(CurrentWind).DrawStyle = vbDot

'o0oogood

Fori=-YDIV_NUM/2 To YDIV_NUM/2 Step 1
PicGraph(CurrentWind).Line (0, i * py)-(XWidth, i * py),
QBColor(8)

Next

'oooogog

For i =0 To XDIV_NUM

PicGraph(CurrentWind).Line (i * px, -Yheight)-(i * px, Yheight),
QBColor(8)

Next

End Sub

Public Sub PlotPData() ‘D0000oDooooo
Dim i As Long, ChNo As Integer

Dim Y As Double, Pdiv As Double

Dim max(1) As Double, min(1) As Double

Dim Yoffset(2) As Double, Ysig(2) As Double

Dim CurrentDNum As Integer

Yoffset(1) = O#
Yoffset(2) = O#

Ysig(1) =0
Ysig(2) =1

'‘ChNo = CurrentFFT
CurrentWind =1

DrawPScale ‘000o0ooa
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PicGraph(CurrentWind).DrawStyle = 0
Pdiv = 2000# / (8# * Atn(1#))

For ChNo=1To 2

'‘Debug.Print "ch"; ChNo; " FFT Max : "; max(0)

For i =0 To Adc.NCount Step 1

Y = Pdata(ChNo, i) * Pdiv

PicGraph(CurrentWind).Line ((i * 2 + Ysig(ChNo)) * fftScale,
Yoffset(ChNo))-((i * 2 + Ysig(ChNo)) * fftScale, Y +
Yoffset(ChNo)), QBColor(ChColor(ChNo))

Next i

Next ChNo

'IDS_WLABEL(CurrentWind).Caption = " FFTdata / Phase" +
Format(CurrentDNum, "00") + "/ ALL"

End Sub
Public Sub DrawPScale()

Dim i As Single
Dim SS As Integer

‘DCOoOob0o0obOoboooon

Ss=40'000000

Yheight = 1000

XWidth = Adc.NCount

PicGraph(CurrentWind).Cls

PicGraph(CurrentWind).Scale (0 - SS, Yheight + SS)-(XWidth +
SS, -Yheight - SS)

py = Yheight / YDIV_NUM * 2

px = Adc.NCount / XDIV_NUM

PicGraph(CurrentWind).DrawStyle = vbDot

'‘'00ooood

Fori=-YDIV_NUM/2 To YDIV_NUM/2 Step 1
PicGraph(CurrentWind).Line (0, i * py)-(XWidth, i * py),
QBColor(8)



Next

'oooogog

For i =0 To XDIV_NUM

PicGraph(CurrentWind).Line (i * px, -Yheight)-(i * px, Yheight),
QBColor(8)

Next

End Sub

Private Sub TFinp()

Dim i As Integer, J As Integer

Dim TInterval As Double, FInterval As Double

TInterval = Adc.SampTime * 10# ~ (-3# * Adc. TimeUnitNo)
FInterval = (1# / (Adc.NCount * TInterval))

For i =1 To Adc.NCount
Ttime(i) =i * Tinterval
Next i

Fori=1 To Adc.NCount /2
Ffreq(i) = i * FInterval
Next i

End Sub

Private Sub cmdReDraw_Click()
PlotTData

PlotFData

End Sub

Private Sub Wavel Click()

Dim i As Integer, dtl As Double, dt2 As Double, dt3 As Double
Dim pi As Double

pi =4 * Atn(1)

dtl =2 * pi * 4 /Adc.NCount

dt2 =2 * pi * 56 / Adc.NCount

dt3 =2 * pi * 100 / Adc.NCount

For i = 0 To Adc.NCount

Tdata(l, i) =Sin(dtl * (i- 1)) + 0.3 * Sin(dt2 * (i- 1) + pi/4) + 0.7
*Sin(dt3 * (i - 1))

Tdata(2,i)=0

Next i

PlotTData

End Sub

FFTKModule2.bas

Public Sub F_FFT(Tdata() As Double, Fdata() As Double, Pdata()
As Double, _

CurrentNo As Integer, N As Integer, wind As Integer)

*wind = 0 window OO

"wind = 1 Hamming window

"wind = 2 Hanning window

Dim x(1, 8192) As Double "*xQUOFFTOOODOO

F Window Tdata(), x(), CurrentNo, N, wind
fftCalc x(), CurrentNo, N, 1#

fftAbs Fdata(), Pdata(), x(), CurrentNo, N / 2
End Sub

Private Sub fftCalc(x() As Double, CurrentNo As Integer, N As
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Integer, id As Double)

"N OoO00020000000000128,256,512,1024,...

"1d= 1.0 FFTODOO

" 1d=-1.0 O FFTRRFTYO O O

"O0000ooOx@,N) DOO0O0D:x(@,N) ODOoooog x@2,N)
"O0D0O0Ox(A,NDO x@NHOOOODOOO,HMoOooooooo
0)

Dim i As Integer, i0 As Integer, il As Integer, J As Integer
Dim ns As Integer, k As Integer, arg As Integer

Dim s As Double, c As Double, sc As Double, X1 As Double, yl1
As Double

ns =N/ 2:sc=2*4*Atn(1#) / N
For i = 0 To N: x(1, i) = 0: Next i
Do While ns >= 1

arg = 0

For J =1 To N Step 2 * ns

k=N/4

¢ = Cos(sc * arg): s = Sin(id * sc * arg)

For i0 =JToJ+ns -1

il =10 + ns

X1 =x(0, i1) * c - x(1, i1l) * s: yl = x(1, 11) * ¢ + x(0, i1)
*s

x(0, i1) = x(0, 10) - X1: x(1, 11) = x(1, i10) - y1
x(0, i0) = x(0, 10) + X1: x(1, 10) = x(1, 10) + y1
Next i0

Do While k <= arg

arg = arg - k: k=k /2

If k = 0 Then Exit Do

Loop

arg = arg + k

Next J

ns =ns /2

Loop

x(0, 1)

If id < 0 Then

For i =1 To N

= x(0, 1) / N: x(1, i) = x(1, 1) /N
Next i

End If

J=1
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For i =1ToN-1
If i <=J Then

X1 = x(0, 1): x(0, 1) = x(0, J): x(0, J) = X1
yl = x(1, i): x(@, 1) = x(1, ID: x(1, J) =yl

End If

k=N/2

Do While k < J
J=J-k:k=k/2
Loop

J=J+Kk

Next i

End Sub

Private Sub F Window(Tdata() As Double,
CurrentNo As Integer, _

N As Integer, win As Integer)

Dim i As Integer

Select Case win

Case 1

fftHamming Tdata(), x(), CurrentNo, N
Case 2

fftHanning Tdata(), x(), CurrentNo, N
Case Else

For i =1 To N

x(0, 1) = Tdata(CurrentNo, i)

x(1, 1) =0

Next i

x() As Double,



End Select
End Sub

Private Sub fftHanning(Tdata() As Double, x() As Double,
CurrentNo As Integer, N As Integer)

Dim i1 As Integer, sc As Double

sc =2 * 4 * Atn(1#) / N

For i =1 To N

x(0, 1) = 0.5 * Tdata(CurrentNo, 1) * (1# - Cos(sc * (i - 1)))
x(1, 1) =0

Next 1

End Sub

Private Sub fftHamming(Tdata() As Double, x() As Double,
CurrentNo As Integer, N As Integer)

Dim 1 As Integer, sc As Double

sc =2 *4* Atn(1#) / N

For i =1 To N

x(0, i) = Tdata(CurrentNo, i) * (0.54 - 0.46 * Cos(sc * (i -
D)

x(1, 1)) =0

Next i

End Sub

Private Sub fftAbs(Fdata() As Double, Pdata() As Double, x()
As Double, CurrentNo As Integer, N As Integer)

" zQ=sart(x0"2+ty()"2)

Dim 1 As Integer

For i =1 To N

Fdata(CurrentNo, 1) = Sqr(x(0, i) ~ 2 + x(1, i) * 2)
"Pdata(CurrentNo, i) = Atn(x(1, 1) / x(0, 1))

Next i

End Sub

Public Sub F_MaxMin(x() As Double, CurrentNo As Integer, N As
Integer, max() As Double, min() As Double)

Dim i As Integer

max(0) = x(CurrentNo, 1): min(0) = x(CurrentNo, 1)

max(1) = 0: min(1) =0

"Debug.Print "CurrentNo = *; Str(CurrentNo)
For i =2 To N

If x(CurrentNo, i) > max(0) Then

max(0) = x(CurrentNo, 1)

max(1) = i

End If

If x(CurrentNo, i) < min(0) Then

min(0) = x(CurrentNo, 1)

min(1l) = i
End If
Next i

End Sub
Vbadlib.bas

CurrentNo As Integer, N As Integer, wind As Integer)
‘wind = 0 window O[O

‘wind = 1 Hamming window

'wind = 2 Hanning window

Dim x(1, 8192) As Double 'x()O O FFTO OO0 O O
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F_Window Tdata(), x(), CurrentNo, N, wind
fftCalc x(), CurrentNo, N, 1#
fftAbs Fdata(), Pdata(), x(), CurrentNo, N/ 2

End Sub

Private Sub fftCalc(x() As Double, CurrentNo As Integer, N As
Integer, id As Double)

"N O0O00020000000000128,256,512,1024,...
"id=10FFTOODO

'id=-1.0 O FFT(RFT)O O O

'000000x(ON) D000DO0:x@AN) OOODOO x(2,N)
'000x(A,N)O xN)OoOODooDoDoxONOOOoOoooo
0)

Dim i As Integer, i0 As Integer, i1 As Integer, J As Integer

Dim ns As Integer, k As Integer, arg As Integer

Dim s As Double, ¢ As Double, sc As Double, X1 As Double, y1 As
Double

ns=N/2:sc=2*4*Atn(1#) /N
Fori=0To N: x(1,i) =0: Next i

Do While ns >=1

arg=0

ForJ=1To N Step 2 * ns

k=N/4

¢ = Cos(sc * arg): s = Sin(id * sc * arg)
Fori0=JToJ+ns-1

il=i0+ns

X1=x(0,il) *c-x(1,il) *s:yl =x(1,il) *c+x(0, i1) *s
x(0, i1) = x(0, i0) - X1: x(1, i1) = x(1, i0) - y1
x(0, i0) = x(0, i0) + X1: x(1, i0) = x(1, i0) +y1
Next i0

Do While k <= arg

arg=arg-k:k=k/2

If k =0 Then Exit Do

Loop

arg = arg + k

Next J
ns=ns/2

Loop

Ifid<0 Then
Fori=1ToN
x(0, 1) = x(0, i) / N: x(1, i) =x(1, 1)/ N
Next i

End If

J=1
Fori=1ToN-1
Ifi<=JThen

X1 = x(0, i): x(0, i) = x(0, J): x(0, J) = X1

y1=x(1,i): x(1, i) =x(1, J): x(1, J) =yl
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End If

k=N/2

Do While k< J
J=J-kik=k/2
Loop

J=J+k

Next i

End Sub

Private Sub F_Window(Tdata() As Double, x() As Double,
CurrentNo As Integer, _

N As Integer, win As Integer)

Dim i As Integer

Select Case win

Case 1

fftHamming Tdata(), x(), CurrentNo, N
Case 2

fftHanning Tdata(), x(), CurrentNo, N
Case Else

Fori=1ToN

x(0, i) = Tdata(CurrentNo, i)

x(1,1)=0

Next i



End Select
End Sub

Private Sub fftHanning(Tdata() As Double, x() As Double,
CurrentNo As Integer, N As Integer)

Dim i As Integer, sc As Double

sc=2*4*Atn(1#) /N

Fori=1ToN

x(0, i) = 0.5 * Tdata(CurrentNo, i) * (1# - Cos(sc * (i - 1)))
x(1,i)=0

Next i

End Sub

Private Sub fftHamming(Tdata() As Double, x() As Double,
CurrentNo As Integer, N As Integer)

Dim i As Integer, sc As Double

sc=2*4*Atn(1#) /N

Fori=1ToN

X(0, i) = Tdata(CurrentNo, i) * (0.54 - 0.46 * Cos(sc * (i - 1)))
x(1,i)=0

Next i

End Sub

Private Sub fftAbs(Fdata() As Double, Pdata() As Double, x() As
Double, CurrentNo As Integer, N As Integer)

" z()=sart(x()"2+y()"2)

Dim i As Integer

Fori=1ToN

Fdata(CurrentNo, i) = Sqr(x(0, i) ™~ 2 + x(1, i) ~ 2)
'‘Pdata(CurrentNo, i) = Atn(x(1, i) / x(0, i))

Next i

End Sub

Public Sub F_MaxMin(x() As Double, CurrentNo As Integer, N
As Integer, max() As Double, min() As Double)
Dim i As Integer

- 67 -

max(0) = x(CurrentNo, 1): min(0) = x(CurrentNo, 1)

max(1) =0: min(1) =0

'Debug.Print "CurrentNo ="; Str(CurrentNo)
Fori=2To N

If X(CurrentNo, i) > max(0) Then
max(0) = x(CurrentNo, i)

max(1) =i

End If

If X(CurrentNo, i) < min(0) Then
min(0) = x(CurrentNo, i)

min(1) =i

End If

Next i

End Sub

odooooooono (f_sum.c)

#include<stdio.h>
#include<stdlib.h>
#include<conio.h>
unsigned long id1; (/00000

unsigned long id2; (/000000000000

unsigned char id3; (/000000

unsigned char id4; // OO0
unsigned char id5; /[ OO0
unsigned char id6; [/ 000
unsigned int id7; (/0000

unsigned char id8; // 00
unsigned char id9; /[ OO0



unsigned char
unsigned char
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned char
unsigned char
unsigned char
unsigned int
unsigned int
unsigned long
unsigned long
unsigned char
unsigned char
unsigned char
unsigned char
unsigned long
unsigned long

float

id10;
id11;
id12;
id13;
id14;
id15;
id16;
id17;
id18;
id19;
id20;
id21;
id22;
id23;
id24;
id25;
id26;
id27;
id28;
id29;

int i,j,nk,I,m;
float fch1[1024],fch2[1024],tch1[2048],tch2[2048];
float t No[2048],f No[1024];

FILE  *output pt,*input pt;

char infile[20],outfile[20];

1 float

/00000000 000000
/00000
/00000000000
/00000000000
/000000000000000
/ 000000000000000
/00000

/0000000
/0000o0o0o

/0o0ooo

/00000000
/00000000
/00000000000
/00000
/0000000000000
/000000000000000
/00000000000
/00000
/0000000000000

/ 00000 @d10id29=000)

id30; / 0O0O00O00byte

f1_slab[1024],f2_slab[1024];

float f1_sum_div=0.0,f2_sum_div=0.0;
float f1_sum[60]={0.0},f2_sum[60]={0.0};
float f1_in[60],f2_in[60];

float f1_input[30],f2_input[30];

float fldiv,f2div;
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void main( void )

{

id1=0; /o0ooooo
id2=664;// D0 000000DO00OOO
id3=1; /oooooo
id4=1, /00

id5=1,; J/upn

id6=1,; /oo0

id7=1, /0000

id8=1,; /00

id9=1,; /00

id10=0; /00000000 oOoDbooag
id11=0; /00000

id12=20;// O0000O0O0D0COO
id13=20;// 00000000000

id14=4; /0D0O00000000oDoO0O
id15=201; /0D0O0000C0000DoO0O
id16=0; /00000

id17=10;/ O00ODOOOO
id18=40;// O O00ODOOO

id19=0; /00000
id20=0; /00000000
id21=0; /00000000

id22=64;// O00O0OOO0ODOCOO

id23=0; /00000

id24=1,; /0000b00oo0conDooon
id25=1; / 0D00000000bOObObooon
id26=50;// OO0 0O0OO0O00D0OOO

id27=0; /00000

id28=464; /0O000b00o0o0cOonDooon
id29=0; /ooogo

id30=1; /ooogo



/00000000 (Do d
printf*fCOO000COO0O0O0O";
scanf("%s",&outfile);

output_pt=fopen(outfile,"wb");
Il REPEAT

printf"fOOO0000O0O=");
scanf("%d",&n);

for(i=0; i<n;i++){

/00000000 (ood
printf"fCOO0000CO0O0O0OO";
scanf("%s",&infile);

input_pt=fopen(infile,"ra");

// ASCIl 0 O O 0 000000 OO0 O (No.,tch1(2048),tch2(2048),No.,

fch1(1024),fch2(1024))

for(j=60;j<=1019;j++){
fscanf(input_pt,"%f%f%f%f%f%f",&t_Nolj],&tchl[j],&tch2[j],&f
Nol[j],&fch1[j],&fch2[j]);

}

for(k=0;k<=24;k++){
f1_sum[k]=0.0;

f2_sum[k]=0.0;
for(1=1;1<=40;l1++){

f1_sum[K] += fch1[59+I+(40*K)];
f2_suml[k] += fch2[59+1+(40*K)];
}

}

for(k=0;k<=24;k++){
f1l_sum_div=fl_sum_div+fl_suml[Kk];
f2_sum_div=f2_sum_div+f2_suml[Kk];

f1_in[k]= f1_sum[Kk] / f1_sum_div;
f2_in[k]= f2_sum[Kk] / f2_sum_div;
}

for(k=0;k<=24;k++){
f1_input[k]=f1_in[k+1];
f2_input[k]=f2_in[k+1];
}

fldiv=f1_sum_div / 30000;
f2div=f2_sum_div / 30000;

printf("¥n¥n¥n f1_input[1]= %f",f1_input[1]);
printf(" ")
printf(" f2_input[1]= %f¥n",f2_input[1]);

printf(" f1_input[2]= %f",f1_input[2]);
printf(" ");
printf(" f2_input[2]= %f¥n",f2_input[2]);

printf(" f1_sum[1]= %f",f1_sum|[1]);
printf(" f2_sum[1]= %f¥n",f2_sum[1]);

printf(" fidiv= %f",f1div);
printf(" ")
printf(" f2div= %f¥n",f2div);

/11D 00O (64)

/ooooo

fwrite(&id1, 4, 1, output_pt);
/0000000000000 0O0

fwrite(&id2, 4, 1, output_pt);
/oooooo
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llabyte

llabyte



fwrite(&id3, 1, 1,
/oo

fwrite(&id4, 1, 1,
-- 10 byte

/oo

fwrite(&id5, 1, 1,
/ooo

fwrite(&id6, 1, 1,
Hoooo

fwrite(&id7, 2, 1,
/oo

fwrite(&id8, 1, 1,
/oo

fwrite(&id9, 1, 1,
/oo

fwrite(&id10, 1, 1,
Nooooo

fwrite(&id11, 1, 1,
/O0o0oo0o0oooogoo
fwrite(&id12, 2, 1,
--20
/O0o0o000oooogoo
fwrite(&id13, 2, 1,
/000000000 000o00d
fwrite(&id14, 2, 1,
/O0O00000D000000o00d
fwrite(&id15, 2, 1,
/ooooo

fwrite(&id16, 2, 1,
/0O0o000oooogd
fwrite(&id17, 1, 1,
/0ooo0O0oooogo
fwrite(&id18, 1, 1,
--30

Nooooo

fwrite(&id19, 1, 6,

output_pt);

output_pt);

output_pt);
output_pt);
output_pt);
output_pt);
output_pt);
output_pt);
output_pt);

output_pt);

output_pt);
output_pt);
output_pt);
output_pt);
output_pt);

output_pt);

output_pt);

/I1byte

/I1byte

/[1byte
/l1byte
/[2byte
/[1byte
/[1byte
lI1byte
lI1byte

/[2byte

/[2byte
/12byte
/12byte
/2byte
/1byte

/I1byte

//6byte

/00000000000

fwrite(&id20, 2, 1,
/0o0o0oooooooon
fwrite(&id21, 2, 1,
- 40
/q0o0ooooooooon
fwrite(&id22, 4, 1,
/ooooo

fwrite(&id23, 4, 1,
/O0ooooooo
fwrite(&id24, 1, 1,
/q00o0o0ooooooooooon
fwrite(&id25, 1, 1,
--50
/0o0o0o0o0ooooood
fwrite(&id26, 1, 1,
/ooooo

fwrite(&id27, 1, 5,
/f0ooooooooo
fwrite(&id28, 4, 1,
-- 60

/oooog

fwrite(&id29, 4, 1,
-64(0000O0O0O)
/ooooo

fwrite(&id30, 4,
oooon)

100,output_pt);

output_pt);

output_pt);

output_pt);
output_pt);
output_pt);

output_pt);

output_pt);
output_pt);

output_pt);

output_pt);

/0DO0O00O0DbO00O0OO0bOOobooogn)

Ii2byte

/2byte --

/l4byte
/l4byte
/I1byte

/M1byte --

/I1byte
/I5byte

[l4byte --

[l4byte --

/l4byte- 68 (0 O O

/ID+ 00000 +fl slab(25) +f2 slab(25) 0000000

1 oooo O
1 ooooooo
fwrite(&f1_input, 4, 24, output_pt);
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fwrite(&f1div, 4, 1, output_pt);
fwrite(&f2_input, 4, 24, output_pt);
fwrite(&f2div, 4, 1, output_pt);

/O00oOooooo@no)
fclose(input_pt);

// go to REPEAT

/O0oO0oooo@no)
fclose(output_pt);
}

oooooooogno  (f_suml.c)

#include<stdio.h>

#include<stdlib.h>

#include<conio.h>

unsigned long id1; [/ 00000

unsigned long id2; [/ 0000000000 0Od

unsigned char id3; /000000
unsigned char id4; // OO
unsigned char id5; // OO
unsigned char id6; // O00
unsigned int id7; /0000
unsigned char id8; /I OO0
unsigned char id9; /I OO0

unsigned char id10; /00000000 DOoOoooo
unsigned char id11; /000400
unsigned int id12; /00000000 o00gon

unsigned int id13; [/ O00000O00oooo
unsigned int id14; /00000000 00DoO0O00
unsigned int id15; / 0000000000 O0DOoDbO
unsigned int id16; /00000

unsigned char id17; /0000000

unsigned char id18; /0000000

unsigned char id19; (/00000

unsigned int id20; / O00000oOoon

unsigned int id21; /00000000

unsigned long id22; /00000000000
unsigned long id23; /00000

unsigned char id24; /0000000000 ooon
unsigned char id25; [/ O0000000oOooooooad
unsigned char id26; [/ O00000O00oooo
unsigned char id27; (/00000

unsigned long id28; /0000000000000
unsigned long id29; // 00000 (@d10Oid29=000)

float id30; // 000000 byte

int i,j,n,k,I,m;

float fch1[1024],fch2[1024],tch1[2048],tch2[2048];
float t_No[2048],f_No[1024];

FILE *output_pt,*input_pt;

char infile[20],outfile[20];

1 float f1_slab[1024],f2_slab[1024];

float f1_sum_div=0.0,f2_sum_div=0.0;
float f1_sum[60]={0.0},f2_sum[60]={0.0};
float f1_in[60],f2_in[60];

float f1_input[30],f2_input[30];

float fldiv,f2div;

void main( void )

{
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id1=0; /00000
id2=664;// OO0 O0OO0O0DOOOOO

id3=1; /000000

id4=1; /00

id5=1; /00

id6=1,; /000

id7=1, /0000

id8=1, /I 00O

id9=1; /00

id10=0; /00000000 ODooooo
id11=0; //ODo000o

id12=20;// O 00O0O0O0O0O00OOO
id13=20;/ 0 00O00O00D0O0O0OO

id14=4, /00000000 00DOO0O00
id15=201; //OD000000000D00000
id16=0; /00000

id17=10;// O OD0O0OO0OO
id18=40;// OO OO O0OO

id19=0; /0Do0O00o

id20=0; / D000b0oO0O

id21=0; / DO000boo0bOo
id22=64;// OO0 0O0OO0O0O0DO0OOO

id23=0; //ODO0000

id24=1, /0000000000000
id25=1,; / 0D000000000DoOooOo
id26=50;// OO0 O0OO0OO0O00OOO

id27=0; /00000

id28=464; /0000000000000
id29=0; //ODO0000

id30=1,; /00000

/0000ooog (oo
printf"00000000O0OOOM;
scanf("%s",&outfile);

output_pt=fopen(outfile,"whb");
/| REPEAT

printf"'O000000OO0=");
scanf("%d",&n);

for(i=0; i<n;i++){

/00000000 (oo
printf"fOCO000O0OOCOOOOM;
scanf("%s",&infile);

input_pt=fopen(infile,"ra");

// ASCII OO 0O 0000000000 (No.,tch1(2048),tch2(2048),No.,
fch1(1024),fch2(1024))

for(j=60;j<=515;j++){

fscanf(input_pt,"%f%f%f%f%f%f",&t Nol[j],&tchl[j],&tch2[j],&f
Nolj],&fch1[j],&fch2[j]);

}

for(k=0;k<=24;k++){
f1_sum[k]=0.0;

f2_sum[k]=0.0;
for(I=1;1<=28;1++){

f1_sum[k] += fch1[59+I+(28*K)];
f2_sum[k] += fch2[59+I+(28*K)];
}

}

for(k=0;k<=24;k++){
f1_sum_div=f1_sum_div+fl_suml[k];
f2_sum_div=f2_sum_div+f2_suml[Kk];
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f1_in[K]= f1_sum[Kk] / f1_sum_div;
f2_in[K]= f2_sum[K] / f2_sum_div;

}

for(k=0;k<=24;k++){
f1_input[k]=f1_in[k+1];
f2_input[k]=f2_in[k+1];
}

fldiv=f1_sum_div / 30000;
f2div=f2_sum_div / 30000;

printf("¥n¥n¥n f1_input[1]= %f",f1_input[1]);

printf(" ");

printf(" f2_input[1]= %f¥n" f2_input[1]);

printf(" f1_input[2]= %f",f1_input[2]);

printf("

)i
printf(" f2_input[2]= %f¥n" f2_input[2]);

printf(" f1_sum[1]= %f",f1_sum[1]);

printf(" f2_sum[1]= %f¥n",f2_sum[1]);

printf(" f1div= %f",f1div);
printf(" ");
printf(" f2div= %f¥n" f2div);

/1D 000 (64)

/oooog

fwrite(&id1, 4, 1,
/0000000000000 0O0d
fwrite(&id2, 4, 1,
/Moooooo

fwrite(&id3, 1, 1,
/00

fwrite(&id4, 1, 1,

output_pt);
output_pt);
output_pt);

output_pt);

/lAbyte
/l4byte
/I1byte

/I1byte --

-- 10 byte

/00

fwrite(&id5, 1, 1,
/ooo

fwrite(&id6, 1, 1,
/oooo

fwrite(&id7, 2, 1,
/00

fwrite(&id8, 1, 1,
/00

fwrite(&id9, 1, 1,
/oo

fwrite(&id10, 1, 1,
/oooog

fwrite(&id11, 1, 1,
/000000000000
fwrite(&id12, 2, 1,
--20
/000000000 0oon
fwrite(&id13, 2, 1,
/0000000000O0DOOoOd
fwrite(&id14, 2, 1,
/00000000 00b0DOOO0
fwrite(&id15, 2, 1,
/ooocoo

fwrite(&id16, 2, 1,
/0ooo0oooooono
fwrite(&id17, 1, 1,
/0oo0oooooono
fwrite(&id18, 1, 1,
-- 30

/ooocoo

fwrite(&id19, 1, 6,
/00000000000
fwrite(&id20, 2, 1,

/0O0000D00ODOO0O0
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output_pt);
output_pt);
output_pt);
output_pt);
output_pt);
output_pt);
output_pt);

output_pt);

output_pt);
output_pt);
output_pt);
output_pt);
output_pt);

output_pt);

output_pt);

output_pt);

ll1byte
[[1byte
I2byte
Il1byte
[1byte
/1byte
/l1byte

/12byte

/[2byte
/[2byte
/12byte
/12byte
/[1byte

/[1byte

/i6byte

/i2byte



fwrite(&id21, 2, 1, output_pt); I2byte --
--40

/0oooO0oooogo

fwrite(&id22, 4, 1, output_pt); /l4byte
/ooooo

fwrite(&id23, 4, 1, output_pt); /l4byte
/o0ooooooon

fwrite(&id24, 1, 1, output_pt); [I1byte
/000000000 000o00d

fwrite(&id25, 1, 1, output_pt); /l1byte --
--50

/0oooooooogoo

fwrite(&id26, 1, 1, output_pt); /I1byte
/ooooo

fwrite(&id27, 1, 5, output_pt); //Sbyte
/ooooooooog

fwrite(&id28, 4, 1, output_pt); /ldbyte --
-- 60

Nooooo

fwrite(&id29, 4, 1, output_pt); /l4byte --
-640O0C0O00ON0O)

/ooood

fwrite(&id30, 4, 100,output_pt); //dbyte- 68 (O OO
oooono)

NOO0OOD0OO000OO0oDOOoboooooboon)

/ID+ 00000 +fl_slab(25) +f2_slab(25) 0000000

I oood O
1 oo0ooood
fwrite(&f1_input, 4, 24, output_pt);
fwrite(&f1ldiv, 4, 1, output_pt);
fwrite(&f2_input, 4, 24, output_pt);
fwrite(&f2div, 4, 1, output_pt);

/ 00000000(@O)
fclose(input_pt);

}
/[ go to REPEAT

/00000000 @n)
fclose(output_pt);
}
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