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ABSTRACT

This project presents the analyzing of satellite signals at C-Band and KU-Band via
Thaicom 2 satellite, receiving at King Mongkut Institute of Technology Ladkabang, by focus on
scintillation phenomena. We examines the relation between the standard deviation and the peak to
peak amplitude values approach which is well known as the most common approaches for
analyzing scintillation phenomena. The principal techniques finding the correlation coefficient is
based on monthly cumulative data measurement during 1 year, excellent correlation coefficient
were obtained ranging from 0.900 to 0.999. Analogous results were obtained for the scintillation
annual variation characteristic distribution. The characteristic of the relation between the standard

deviation and the peak to peak value given by Ox = O (p-p) + B
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3-30 Hz VLF (Very Low Frequency
30-30 KHz LF (Low Frequency)
300 KHz-3 MHz MF (Meduem Frequency)
3-30 MHz HF (High Frequency)
30-300 MHz VHF (Very High Frequency)
300 MHz-3 GHz UHF (Ultra High Frequency)
3-30 GHz SHF (Super High Frequency)
30-300 GHz EHF (Extra High Frequency)
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Attenuation in rainfall of intensity as
A:  0.25 mm/h (drizzle),

B: 1 mmv/h (light rain),

C 4 mm/h (moderate rain),

D: 16 mm/h (heavy rain),

E 100 mm/h (very heavy rain).

Attenuation in flog or clouds as

F:  0.032 g/m’ (visibility > 600 m ),
G:  0.32 g/m’ (visibility (]120 m),
H: 2.3 g/m’ (visibility (] Om),
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Project1.vbp
Projectt — frmMain(Code)
Private Sub btnAbout_Click()
frmAbout.Show

End Sub

Private Sub btnOpenFile_Click()
‘DlnlnERaens
dlgOpenFile.Show

End Sub

Private Sub btnExit_Click()
On Error Resume Next
AUNINRIU
'Gunld Excel
Set appExcel = GetObject(, "Excel.Application”)
If Err.Number = 0 Then
appExcel.Quit
End If
Err.Clear
End
End Sub

Private Sub btnPiotCu_Click()
On Error GoTo HandleError
On Error Resume Next
DimjAs Long
Dim k As Long
Dim | As Long
Dim CountAll As Long
Dim str As String
‘Gunl¥ Excel
Set appExcel = GetObject(, "Excel.Application”)
If Err.Number <> 0 Then
Set appExcel = CreateObject("Excel.Application”)
End if



Err.Clear

On Error GoTo 0
str = txtFileName.Text

"Un Sheet
Set myBook = appExcel Workbooks.Open(str)
Set mySheet = myBook.Sheets(1)

Frame4.Visible = True

Label3.Caption = mySheet.Cells(1, 3)
Label4.Caption = mySheet.Cells(2, 3)
Label5.Caption = mySheet.Cells(3, 3)
Label6.Caption = mySheet.Cells(4, 3)
Label7.Caption = mySheet.Cells(5, 3)

udmnudeyand Taaeiilidlu £2
mySheet.Cells(2, 5).Value = "=COUNT(B8:B30000)"
CountCell = mySheet.Cells(2, 5)

CountCell = CountCell - 1

"IIm WorkBook uas Sheet 1814 Plot Graph
Set WBookTmp = appExcel.Workbooks.Open("CACUKUPIoNGRPTMP.xtp")
Set SheetTmp = WBookTmp.Sheets("Sheet1")

‘mAiasigayes C BAND lauafilildlutas F2
mySheet.Cells(2, 6).Value = "=MIN(B8:B30000)"

Label1.Visible = True
Label2.Visible = True
pgBar1.Visible = True
pgBar1t.Min =0
pgBari.Max = CountCell + i



'GugunussuuanAn Db
Forj=iTo (CountCell + i)
mySheet.Cells(j, 5).Value = "=20*($8" & j & "/$F$2)"
pgBari.Value =j
Label1.Caption = "N&IAMUIUAT Db 183 C BAND"
Label2.Caption = {(j / (CountCell + 1)) * 100) & " % "
Next j

Label1.Visible = True
Label2.Visible = True
pgBar1.Visible = True
pgBar1.Min =0

pgBar1.Max = (CountCell + i)

I = CountCell / 500
If (Int(l) < 1) Then
{=int(l) + 1
Else
[ = Int(l)
End if

"AUIUMNAN STD
j=i
Fork=0Tol
mySheet.Cells(k + i, 6).Value = "=STDEV(E" & j & “E" & j + 500 & ")"
j=j+500
j=j+1
pgBari.Value =1
Label1.Caption = "MN&IATINAT STD 1789 C BAND"
Label2.Caption = Int{(k /1) * 100) & " % *
Next k
pgBar1.Value = pgBari.Max
Label2.Caption ="100 %"

Label1.Visible = True



Label?2.Visible = True
pgBar1.Visible = True
pgBar1.Min =0

pgBar1.Max = (CountCell + i)

'ATUIUMNAN Vpeak
j=i
Fork=0To!
mySheet.Cells(k + i, 7).Value = "=MAX(E" & j & "E" & j + 500 & *)-MIN(E" & j
& "“E"&j+500&")

j=j+500
j=j+1
pgBari.Value = |
Label1.Caption = "IMAIAINLAN Vpeak 184 C BAND"
Label2.Caption = Int{(k /1) * 100) &" % "

Next k

pgBar1.Value = pgBar1.Max
Label2.Caption = "100 %"

Guguunuanly GRPTMP.xtp
mySheet.Cells(2, 7).Value = "=COUNTA(F8:F 100)"
CountAll = (mySheet.Cells(2, 7) - 1)

pgBariMin=0
pgBar1.Max = 100

(AREFAN Fan
Forj=1To2
Fork=1To 100
SheetTmp.Cells(k, j).Value = "
pgBari.Value = k
Label1.Caption = 'ﬁﬂﬁx‘léﬂLﬁuﬂ‘ﬁLﬂ?‘ﬂN‘ﬁ'ﬂlﬂﬂLﬁﬂ Plot Graph..."
Label2.Caption = ((k/ 100) * 100) & " % *
Next k



pgBar1.Value =0
Next |
pgBar1.Value = pgBar1.Max
Label2.Caption="100 %"

pgBar1.Min =0
pgBari.Max = CountAll

dAralutlna
Forj=1T02
For k =1 To CountAll
SheetTmp.Celisik, j).Value = mySheet.Celis(k + 7, j + 5).Value
pgBar1.Value = k
Label1.Caption = "fndaduiiumswdandiayaiie Plot Graph..”
Label2.Caption = ((k / CountAll) * 100) & " % "
Next k
pgBar1.Value =0

Next j

pgBar1.Value = pgBar1.Max
Label2.Caption =" 100 % "

frmShowGrp.Label1.Caption = "ns W C BAND fil#a W& " & FileNameXLS

Tainsv
frmShowGrp.Show

Tn Sheet and Worksheet

WBookTmp.Save

mySheet.Application.Quit

SheetTmp.Application.Quit .
myBook.Application.Quit

WBookTmp.Application.Quit

appExcel.Quit

Exit Sub



HandleError:
MsgBox Error(Err.Number)
End Sub

Private Sub btnPlotKu_Click()
On Error GoTo HandleError
On Error Resume Next

Dim j As Long

Dim k As Long

Dim 1 As Long

Dim CountAll As Long

Dim str As String

'Funld Excel
Set appExce! = GetObject(, "Excel.Application”)
If Err.Number <> 0 Then
Set appExcel = CreateObject("Excel.Application")
End If
Err.Clear

On Er;or GoTo 0

str = txtFileName.Text

'(iIm Sheet

Set myBook = appExcel.Workbooks.Open(str)
Set mySheet = myBook.Sheets(1)

Frame4.Visible = True

Label3.Caption = mySheet.Celis(1, 3)
Label4.Caption = mySheet.Cells(2, 3)
Label5.Caption = mySheet.Cells(3, 3)
Label6.Caption = mySheet.Cells(4, 3)
Label7.Caption = mySheet.Cells(5, 3)



Wudoudeyaiill lnernilildly E2
mySheet.Cells(2, 5).Value = "=COUNT(C8:C65535)"
CountCell = mySheet.Cells(2, 5)

CountCell = CountCell - 1

"[5Jm WorkBook uas Sheet ia 13 Plot Graph
Set WBookTmp = appExcel.Workbooks.Open("CACUKUPIot\GRPTMP.xtp")
Set SheetTmp = WBookTmp.Sheets("Sheet1")

wavesigares KU oA iildludes F2

mySheet.Cells(2, 6).Value = "=MIN(C8:C65535)"

Label1.Visible = True
Label2.Visible = True
pgBar1.Visible = True
pgBar1.Min=0
pgBar1.Max = CountCell + i

‘SudfuruseuAnuaniAl Db
Forj=iTo (CountCell + i)
mySheet.Cells(j, 5).Value = "=20%($C" & j & "/$F$2)"
pgBar1.Value = j
Label1.Caption = “TMAIANINLAN Db 199 KU BAND"
. Label2.Caption = ((j / (CountCell +i}) * 100) &" % "
Next j

pgBar1.Min=0
pgBar1.Max = (CountCell + i)

| = CountCell / 500
If (Int(l} < () Then
I=Int(l + 1)

Else



‘ATUIUNAN STD
i=i
Fork=0To!
mySheet.Cells(k + i, 6).Value = "=STDEV(E" & j & “E" &j + 500 & ")"
j=j+500
j=j+1
pgBar1.Value = |
Label1.Caption = "MMA&IATUINLAT STD 289 KU BAND"
Label2.Caption = Int((k /1) * 100) & " % "
Next k
pgBar1.Value = pgBar1.Max
Label2.Caption ="100 %"

pgBar1.Min =0
pgBar1.Max = (CountCell + i)

'ANUITIMIAN Vpeak
j=i
Fork=0Tol
mySheet.Cells(k + i, 7).Value = "=MAX(E" & j & “E" & j + 500 & *)-MIN(E"
&j&™E"&j+ 500&")"
j=j+500
j=j+1
pgBar1.Value = |
Label1.Caption = "M&IAINLAT Vpeak 189 KU BAND"
Label2.Caption = Int{(k /1) * 100) &* % “
Next k

pgBar1.Value = pgBar1.Max
Label2.Caption = “100 %"

‘Gusiuunualu GRPTMP.xtp
mySheet.Cells(2, 7).Value = "=COUNTA(F8:F100)"
CountAll = (mySheet.Cells(2, 7) - 1)



pgBar1.Min=0
pgBar1.Max = 100

ARe AT yamun
Forj=1To2
Fork=1To 100
SheetTmp.Cells(k, j).Value ="
pgBar1.Value = k
Label1.Caption = “ﬁ']ﬁ\iﬁ'lLﬁun’lﬁ‘tﬂ?ﬂuﬁﬂu‘,mﬁﬂ Plot Graph..."
Label2.Caption = ((k/ 100) * 100) & " % "
Next k
pgBar1.Value =0
Next j
pgBar1.Value = pgBar1.Max
Label2.Caption="100 %"

“deacll
pgBar1.Min =0
pgBar1.Max = CountAll
Forj=1To?2
Fork =1 To CountAll
SheetTmp.Cells(k, j).Value = mySheet.Cells(k + 7, j + 5).Value
pgBar1.Value = k
Label1.Caption = "ﬁﬁﬁqﬁ'mLﬁumﬂm‘?ﬂuﬁﬂgmﬁﬂ Plot Graph..."
Label2.Caption = ((k / CountAll) * 100) & "% "
Next k
pgBar1.Value =0
Next

pgBar1.Value = pgBar1.Max
Label2.Caption =" 100 % "

frmShowGrp.Label1.Caption = "ns1 KU BAND #1#an'Wé * &
FileNameXLS



Tzins

frmShowGrp.Show

1l Sheet and Worksheet
WBookTmp.Save
mySheet.Application.Quit
SheetTmp.Application.Quit
myBook.Application.Quit
WBookTmp.Application.Quit

appExcel.Quit

Exit Sub

HandleError:
MsgBox Error(Err.Number)
End Sub
Private Sub Form_Load()
Frame2.Visible = False
btnPlotCu.Enabled = False
btnPlotKu.Enabled = False
End Sub

Private Sub txtFileName_Change()

On Error Resume Next
uansuazteudaiiidenis
Frame2.Visible = True
Frame3.Visible = True
Frame4.Visible = False
Label1.Visible = False
Label2.Visible = False
pgBari.Visible = False
btnPlotCu.Enabled = True
btnPlotKu.Enabled = True
Exit Sub

End Sub



Project1 — digOpenFile(Code)
Option Explicit
Private Sub Cance!Button_Click()
FileNameXLS ="
Unload Me
End Sub

Private Sub Dir1_Change()
File1.Path = Dir1.Path
End Sub

Private Sub Drive1_Change()
Dir1.Path = Drive1.Drive

End Sub

Private Sub File1_Click()
FileNameXLS = File1.FileName
End Sub

Private Sub File1_DblIClick()
frmMain.Frame2.Visible = True
FileNameXLS = Dir1.Path & "\" & File1.FileName
frmMain.txtFileName.Text = FileNameXLS
Unload Me

End Sub

Private Sub Form_Load()
File1.Pattern = "™ XLS"
End Sub

Private Sub OKButton_Click()
frmMain.Frame2.Visible = True
FileNameXLS = Dir1.Path & "\* & File1.FileName
frmMain.txtFileName.Text = FileNameXLS
Unload Me

End Sub



Project1 ~ frmAbout(Code)

Option Explicit

' Reg Key Security Options...

Const READ_CONTROL = &H20000

Const KEY_QUERY_VALUE = &H1

Const KEY_SET_VALUE = &H2

Const KEY_CREATE_SUB_KEY = &H4

Const KEY_ENUMERATE_SUB_KEYS = &H8

Const KEY_NOTIFY = &H10

Const KEY_CREATE_LINK = &H20

Const KEY_ALL_ACCESS = KEY_QUERY_VALUE + KEY_SET_VALUE + _
KEY_CREATE_SUB_KEY + KEY_ENUMERATE_SUB_KEYS + _
KEY_NOTIFY + KEY_CREATE_LINK + READ_CONTROL

‘ Reg Key ROOT Types...

Const HKEY_LOCAL_MACHINE = &H80000002

Const ERROR_SUCCESS =0

Const REG_SZ =1 " Unicode nul terminated string
Const REG_DWORD =4 ' 32-bit number

Const gREGKEYSYSINFOLOC = "SOFTWARE\Microsoft\Shared Tools Location®
Const gREGVALSYSINFOLOC = "MSINFO"

Const gREGKEYSYSINFO = "SOFTWARE\Microsoft\Shared Tools\MSINFO"
Const gREGVALSYSINFO = "PATH" ’

Private Declare Function RegOpenKeyEx Lib "advapi32" Alias "RegOpenKeyExA"
(ByVal hKey As Long, ByVal IpSubKey As String, ByVal ulOptions As Long, ByVal
samDesired As Long, ByRef phkResult As Long) As Long

Private Declare Function RegQueryValueEx Lib “advapi32" Alias
"RegQueryValueExA" (ByVal hKey As Long, ByVal IpValueName As String, ByVal
IpReserved As Long, ByRef IpType As Long, ByVal IpData As String, ByRef
IpcbData As Long) As Long

Private Declare Function RegCloseKey Lib "advapi32" (ByVal hKey As Long) As
Long



SyslInfoErr:
MsgBox "System Information Is Unavailable At This Time", vbOKOnly

End Sub

Public Function GetKeyValue(KeyRoot As Long, KeyName As String, SubKeyRef As
String, ByRef KeyVal As String) As Boolean

DimiAs Long * Loop Counter
Dim rc As Long ' Return Code
Dim hKey As Long ' Handle To An Open Registry Key

Dim hDepth As Long !

Dim KeyValType As Long ‘ Data Type Of A Registry Key

Dim tmpVal As String ' Tempory Storage For A Registry
Key Value

Dim KeyValSize As Long ' Size Of Registry Key Variable

' Open RegKey Under KeyRoot {HKEY_LOCAL_MACHINE...}

rc = RegOpenKeyEx(KeyRoot, KeyName, 0, KEY_ALL_ACCESS, hKey) ' Open

Registry Key
If (rc <> ERROR_SUCCESS) Then GoTo GetKeyError * Handle Error...
tmpVal = String$(1024, 0) ' Allocate Variable Space
KeyValSize = 1024  Mark Variable Size

.

' Retrieve Registry-Key Value...

rc = RegQueryValueEx(hKey, SubKeyRef, 0, _
KeyValType, tmpVal, KeyValSize) ‘' Get/Create Key Value

If (rc <> ERROR_SUCCESS) Then GoTo GetKeyError ‘ Handle Errors

If (Asc(Mid(tmpVal, KeyValSize, 1)) = 0) Then ' Win95 Adds Nuli

Terminated String...



tmpVal = Left(tmpVal, KeyValSize - 1) ' Null Found, Extract From

String
Else "WIinNT Does NOT Nul! Terminate String...
tmpVal = Left(tmpVal, KeyValSize) " Null Not Found, Extract String
Only
End If

' Determine Key Value Type For Conversion...

Select Case KeyValType ' Search Data Types...
Case REG_SZ * String Registry Key Data Type
Keyval = tmpVal ' Copy String Value
Case REG_DWORD ' Double Word Registry Key Data
Type
Fori = Len(tmpVal) To 1 Step -1 *Convert Each Bit

KeyVal = KeyVal + Hex(Asc(Mid(tmpVal, i, 1))) ‘ Build Value Char. By

Char.
Next
KeyVal = Format$("&h" + KeyVal) * Convert Double Word To String
End Select
GetKeyValue = True ‘ Return Success
rc = RegCloseKey(hKey) ' Close Registry Key
Exit Function ' Exit

GetKeyError: ' Cleanup After An Error Has Occured...

KeyVal=" ' Set Return Val To Empty String
GetKeyValue = False ' Return Failure
rc = RegCloseKey(hKey) ' Close Registry Key

End Function

Private Sub Form_Load()

End Sub



Option Explicit

' Reg Key Security Options...

Const READ_CONTROL = &H20000

Const KEY_QUERY_VALUE = &H1

Const KEY_SET_VALUE = &H2

Const KEY_CREATE_SUB_KEY = &H4

Const KEY_ENUMERATE_SUB_KEYS = &H8

Const KEY_NOTIFY = &H10

Const KEY_CREATE_LINK = &H20

Const KEY_ALL_ACCESS = KEY_QUERY_VALUE + KEY_SET_VALUE + _
KEY_CREATE_SUB_KEY + KEY_ENUMERATE_SUB_KEYS + _
KEY_NOTIFY + KEY_CREATE_LINK + READ_CONTROL

' Reg Key ROOT Types...

Const HKEY_LOCAL_MACHINE = &H80000002

Const ERROR_SUCCESS =0

Const REG_SZ =1 ' Unicode nul terminated string
Const REG_DWORD = 4 ' 32-bit number

Const gREGKEYSYSINFOLOC = "SOFTWARE\Microsoft\Shared Tools Location"
Const gREGVALSYSINFOLOC = "MSINFO"

Const gREGKEYSYSINFO = "“SOFTWARE\Microsoft\Shared Tools\MSINFO"
Const gREGVALSYSINFO = "PATH"

Private Declare Function RegOpenKeyEx Lib "advapi32" Alias "RegOpenKeyExA"
(ByVal hKey As Long, ByVal IpSubKey As String, ByVal ulOptions As Long, ByVal
samDesired As Long, ByRef phkResult*As Long) As Long

Private Declare Function RegQueryValueEx Lib "advapi32" Alias
"RegQueryValueExA" (ByVal hKey As Long, ByVal IpValueName As String, ByVal
IpReserved As Long, ByRef IpType As Long, ByVal ipData As String, ByRef
IpcbData As Long) As Long

Private Declare Function RegCloseKey Lib "advapi32" (ByVal hKey As Long) As
Long



Projectt — frmPrint(Code)
Private Sub Form_Load()
OLE1.Update
OLE1.Refresh
Label1.Caption = frmShowGrp.Label1.Caption
frmPrint.PrintForm

End Sub

Private Sub Label1_Click()

End Sub

Private Sub OLE1_Updated(Code As Integer)
End Sub

Project1 ~ frmShowGrp(Code)
Private Sub btnExit_Click()
Unload Me
' frmMain.Show
frmMain.btnPlotCu.Enabled = True
frmMain.btnPlotKu.Enabled = True
End Sub

Private Sub btnPrint_Click()
frmPrint.Show

End Sub

Private Sub Form_Load()
OLE1.Refresh
OLE1.Update
OLE1.Refresh

End Sub

Private Sub OLE1_Updated(Code As Integer)
End Sub



Module].bas

Modulel(Modulel.bas)

Global FileNameXLS As String

Global mySheet As Excel. Worksheet
Global myBook As Excel. Workbook
Global appExcel As Excel. Application
Global Const i As Integer =8

Global CountCell As Long

Global WBookTmp As Excel.Workbook

Global SheetTmp As Excel. Worksheet
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