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£ Net F-& 0] DSR2 HE # USB /) H{E 2L B SRR A FE( 5] 73 5
B Windows API 1 AVICap32.dll ~ DirectShow + Windows Image Acquisition ( WIA) ~
EmguCV » Hrft EmguCV {EEEFR T AT R R R - 1 HERMEUS AR @ E2E
LT AR R EAE R - FTPAERA VB.Net & EmguCV EHiRaeiE G V& -
&K OpenCV 2—{Ei5 P& Z EHSE B U= » IRl A w82 BEa % - 1]
PR B RN E e B ~ =G ~ BRI S AE 0 1T EmguCV /& OpenCV £
BHEEAML NET Framework {# YR FUEE[12] > 48k —{E Camera Capture HYEE{ -
SR HAMHRAHYE BhELRE -
EmguCV piz{JEE 1 BIAE R i 2 A A TR Y Capture Class $51 » Fr{sE FHEIRVETAIRCE AT T
TATAI12] -

Constructors ( &+ )
Capture (String)

Method ( 737% )
GetCaptureProperty (CAP_PROP) Obtain the capture property

SetCaptureProperty (CAP_PROP, Double) Sets the specified property of video capturing
Release the capture

Create a capture from file or a video stream

Dispose

Start Start the grab process in a sperate thread
Pause Pause the grab process if it is running
Stop Stop the grabbing thread

RetrieveBgrFrame() Retrieve a Bgr image frame after an image is grabbed

Properties ( &% )

FlipHorizontal Get or Set if the image should be flipped horizontally

Get or Set if the image should be flipped vertically

FlipVertical
Height The height of this capture
Width The width of this capture

Events (%)
ImageGrabbed

The event to be called when an image is grabbed

Zet% 3 Capture Class FYEEE
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FeAMFTHH VAR AT FH ERAS 4 HYEAZERS & _capture = New Capture() /KFEE7E 14
FE MRS E ARG (L1 - (B _capture.Start() BUE) PR ST THIAE R s > MDA
AddHandler capture.ImageGrabbed, AddressOf GetFrame &5 5fF 48 B 1% 82 1% & 28 4=
ImageGrabbed ZE{FHFHYBEIHE = GetFrame: [ &% B EAVAE P HIECIAE GetFrame &
= (BIRE) H e
TEXFERRIT

Private Sub Camera_Capture_Load

Dim _Camereas As DsDevice() = DsDevice.GetDevicesOfCat(FilterCategory.VideolnputDevice)
webCams = New Video_Device(_Camereas.Length - 1) {}
Fori AsInteger = 0 To _Camereas.Length—1 "1 %#&HH webcam lI7E ComboBox
webCams(i) = New Video_Device(i + 1, _Camereas(i).Name)
cobSelectCamera.ltems.Add(webCams(i). ToString())
Next
End Sub

'BARY/EARA Camera
Private Sub btnStart_Click
If Not _capturelnProgress Then '1Z T~ BRI R Az EH
If cobSelectCamera.SelectedIndex <> CameraDevice Then 'EZEEEVEH) webcam &
SetupCapture(cobSelectCamera.SelectedIndex)
End If
_capture.Start() 'F% capture
Else '#& MEARIRANILH
_capture.Pause() 'EfF capture
End If
End Sub

RS

Private Sub btnCapture_Click(sender As Object, e As EventArgs) Handles btnCapture.Click
Displaylmage(outFrame, imgCapture)

End Sub

REEER RN EA

Private Sub btnSave_Click
SaveFileDialogl.ShowDialog()

End Sub

Private Sub SaveFileDialogl_FileOk
imgCapture.Image.Save(SaveFileDialogl.FileName)

End Sub

'BARAREL
Private Sub Camera_Capture_FormClosed
If _capture IsNot Nothing Then
If _capture.GrabProcessState = System.Threading.ThreadState.Running Then
_capture.Pause()

_capture.Stop()

10
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'#%P% ImageGrabbed
SHEEERN
End If
_capture.Dispose()
End If
End Sub

'_capture EHEEVAY webcam &5
Private Sub SetupCapture
CameraDevice = Camera_SelectedIndex
If _capture IsNot Nothing Then '#&_capture £ HU1S webcam, RISEEEN_capture
If _capture.GrabProcessState = System.Threading.ThreadState.Running Then
_capture.Pause()
_capture.Stop()
'#B% ImageGrabbed %=
HEEERN
End If
_capture.Dispose()
End If
Try
_capture = New Capture(CameraDevice) 'Set up capture device
_capture.SetCaptureProperty(CAP_PROPCV_CAP_PROP_FRAME_WIDTH, 1280) ' &
_capture.SetCaptureProperty(CV_CAP_PROP_FRAME_HEIGHT, 720) ‘&

"I0A ImageGrabbed EHEEE
=
Catch ex As NullReferenceException
MessageBox.Show(ex.Message)
End Try
End Sub
'_capture.ImageGrabbed SE%1E webcam 1RFAEHE
Private Sub GetFrame
Try
inFrame = _capture.RetrieveBgrFrame() '"EES—EMNFEER
ImageProcessing() 'ERESHFEE=E Input:InFrame, Output: outFrame
Displaylmage(outFrame, imgCamera)
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
End Sub

kg 4 SR TR
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Imports System.Collections.Generic

Imports System.ComponentModel

Imports System.Data

Imports System.Drawing

Imports System.Drawing.Imaging

Imports System.Text

Imports System.10

Imports System. Windows.Forms

Imports System.Threading

'EMGU

Imports Emgu.CV

Imports Emgu.CV.Structure

Imports Emgu. Util

Imports Emgu.CV.CvEnum

'DiresctShow

Imports DirectShowLib

'Structure VideoDevice

Structure Video_Device
Public Device Name As String
Public Device_ID As Integer
Public Sub New(ID As Integer, Name As String)

Device ID =ID
Device_Name = Name
End Sub

Public Overrides Function ToString() As String

Return [String].Format("[ {0} ] {1}", Device ID, Device Name)

End Function
End Structure

Public Class Webcam_Spectrometer
TEFE
Const enable As Boolean = True
Const disable As Boolean = False
Const scanLine_heightScale = 1 /200 "5 {745
Const SpectrumHeight = 12 /.55 774/
Const smoothWindow As Integer = 5 " FHi 45
Const mercuryB2length = 435.833
Const mercuryG2length = 546.074
Const europiumEulength =611
Const webcamWidth = 1280
Const webcamHeight = 720
E R
Dim scanLinePosition As Double "5 57 4
Dim mercuryB2, Eu As Integer & )/ 517 (1

Dim webCams As Video Device() 'List containing all the camera available

Dim CameraDevice As Integer "= webcam 415
Dim _capture As Capture
Dim _capturelnProgress As Boolean

Dim stopFrameWatch, stopSpectrumWatch As New Stopwatch
Dim inFrame, outFrame As Image(Of Bgr, Byte) 'webcam 57

Dim tmplmg, spectrumImg As Image(Of Bgr, Byte)
Dim freeze As Boolean

TR

Private Sub Webcam_Spectrometer Load(sender As Object, e As EventArgs) Handles MyBase.Load

"SEHURE Z£ 28 scanLinePosition, mercuryB2, Eu

Dim sr As StreamReader = New StreamReader(CurDir() & "\parameter.txt")

Dim no As Integer = 1

Do While Not sr.EndOfStream
Dim parameter As String = sr.ReadLine()
Select Case no

Case 1
scanLinePosition = CDbl(Trim(parameter))
Case 2
mercuryB2 = Clnt(Trim(parameter))
Case 3
Eu = Clnt(Trim(parameter))
End Select
no=no+ 1
Loop
sr.Close()

trackB2.Value = mercuryB2

trackEu.Value = Eu

e IS

Me.Location = New Point(3, 3) "¢ & 807 &
freeze = False

Update_btn(disable, "HEEL S YERE 5L, btnCalibration)

cobSelectWebcam.Items.Clear()
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Update_txb(txtBox, "")
picSpectrum. Width = imgSpectrum. Width + 2 "¢ 55 20 G s A A a2
Dim _Camereas As DsDevice() = DsDevice.GetDevicesOfCat(FilterCategory. VideolnputDevice)
webCams = New Video Device(_Camereas.Length - 1) {}
For i As Integer = 0 To _Camereas.Length - 1 {5177 webcam 71> 5irp
webCams(i) = New Video_Device(i + 1, _Camereas(i).Name)
cobSelectWebcam.Items. Add(webCams(i). ToString())
Next
If cobSelectWebcam.Items.Count > 0 Then
cobSelectWebcam.SelectedIndex = 0
cobSelectWebcam.Enabled = True
Update_btn(enable, "FARRHZ %", btnStart)
_capturelnProgress = False

g

Else
Update_txb(txtBox, "/&H BEHT(THENEH ")
End If
End Sub
AR AR &

Private Sub Webcam_Spectrometer FormClosed(sender As Object, e As FormClosedEventArgs) Handles MyBase.FormClosed
If _capture IsNot Nothing Then
If _capture.GrabProcessState = System.Threading. ThreadState.Running Then
_capture.Pause()
_capture.Stop()
RemoveHandler _capture.ImageGrabbed, AddressOf GetFrame
End If
_capture.Dispose()
End If
End Sub
'BHEL/RERA] Webcam
Private Sub btnStart Click(sender As Object, e As EventArgs) Handles btnStart.Click
If _capture Is Nothing Then
SetupCapture(cobSelectWebcam.SelectedIndex) ' capture FiLEE 1) webcam 757
btnStart_Click(Nothing, Nothing) 'Recall this method to start camera

Else
If Not _capturelnProgress Then 17 [* 5 B sH 2 5
If cobSelectWebcam.SelectedIndex <> CameraDevice Then ' capture £
SetupCapture(cobSelectWebcam.SelectedIndex)
End If
Update_btn(enable, "EHEARHS1%", btnStart) 77
_capture.Start() 'Start the capture
_capturelnProgress = True ‘{74114
Update_btn(enable, "HEEVEE YEIEEEE", btnCalibration)
Update_btn(disable, "FE R IE", btnOK)
Update_btn(disable, "EEFEEL", btnSave)
Update_btn(enable, "H4E8HEL", btnSpectrum)
Update_btn(disable, "EEFEEL", btnSave)
freeze = False
Dim tmpWidth As Integer =
_capture.GetCaptureProperty(Emgu.CV.CvEnum.CAP_PROP.CV_CAP_PROP_FRAME_WIDTH)
Dim tmpHeight As Integer =
_capture.GetCaptureProperty(Emgu.CV.CvEnum.CAP_PROP.CV_CAP_PROP_FRAME_HEIGHT)
Update_txb(txtBox, "W : " + tmpWidth.ToString + " H : " + tmpHeight.ToString + vbCrLf+ "Select Point (" +
CStr(Clnt(tmpWidth / 2)) + "," + CStr(Clnt(scanLinePosition * tmpHeight)) + ")")
Else % T BAPA (R a1
Update_btn(enable, "BHRHRHZI&", btnStart) 17§
_capture.Pause() 'pause the capture
_capturelnProgress = False
freeze = True
Update_btn(disable, "H4EHEEE", btnSpectrum)
Update_btn(enable, "EE{FIEEE", btnSave)
End If
End If
End Sub

S HSEHU{% 1Y webcam 7%

5§ RBHRAR AN

e RIS AL

'l webCam {5 L 4@HURH4R
Private Function GenerateScanLineOutFrame(ByVal inlmg As Image(Of Bgr, Byte), ByVal scanLine_position As Double) As Image(Of

Bgr, Byte)

'EEA outlmg

Dim outImg As Image(Of Bgr, Byte) = New Image(Of Bgr, Byte)(inlmg. Width, inImg.Height)

Cvlnvoke.cvCopy(inlmg, outlmg, System.IntPtr.Zero)

K A=

Dim yellowLine As New LineSegment2D(New Point(0, Clnt(scanLine_position * outlmg.Height)), New Point(outlmg. Width - 1,
Clnt(scanLine_position * outlmg.Height)))

Dim lineHeight As Integer = CInt(Math.Round(outlmg.Height * scanLine_heightScale))
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lineHeight = Math.Max(1, lineHeight)
outlmg.Draw(yellowLine, New Bgr(Color.Yellow), lineHeight)
Return outImg
End Function
2 EASEEEE: spectrumlmg '1280x12
Private Function GenerateSpectrumImg(ByVal inlmg As Image(Of Bgr, Byte), ByVal scanLine_position As Double, ByVal img_height As
Integer) As Image(Of Bgr, Byte)
'EEA outlmg
Dim outlmg As Image(Of Bgr, Byte) = New Image(Of Bgr, Byte)(inlmg.Width, img_height)
inlmg.ROI = New Rectangle(0, CInt(Math.Round(scanLine_position * inlmg.Height - img_height / 2)), inlmg.Width, img_height)
inlmg.CopyTo(outlmg)
inlmg.ROI = New Rectangle()
Return outImg
End Function
3 J3#réiat spectrumlmg & (AHGRE
Private Sub Analysis_Chanel_Intensity(ByVal inlmg As Bitmap, ByRef R() As Long, ByRef G() As Long, ByRef B() As Long, ByRef
intensity() As Long, ByVal smooth As Integer)
Dim row, col As Integer
Dim tmpR(inlmg.Width), tmpG(inlmg.Width), tmpB(inlmg.Width), tmpl(inlmg. Width) As Double
Dim inData As BitmapData = inlmg.LockBits(New Rectangle(0, 0, inlmg. Width, inlmg.Height), ImageLockMode.ReadOnly,
PixelFormat.Format24bppRgb)
Dim ptrln As IntPtr = inData.Scan0
Dim bytesIn As Long
Dim rgbvalln() As Byte
bytesIn = inData.Stride * inlmg.Height
ReDim rgbvalln(bytesln - 1)
System.Runtime.InteropServices.Marshal.Copy(ptrIn, rgbvalln, 0, bytesIn)
FHREOLERC G column AYBHE
For i As Integer = 1 To inlmg.Width
R@{i)=0:G@{)=0
B(i) = 0 : intensity(i) = 0
Next
For row = 1 To inlmg.Height
For col = 1 To inlmg.Width
If (row <> 1) And (row <> inImg.Height) Then
R(col) = R(col) + rgbvalln(inData.Stride * (row - 1) + (col - 1) * 3 +2)
G(col) = G(col) + rgbvalln(inData.Stride * (row - 1) + (col - 1) *3 + 1)
B(col) = B(col) + rgbvalln(inData.Stride * (row - 1) + (col - 1) * 3 + 0)
intensity(col) = intensity(col) + rgbvalln(inData.Stride * (row - 1) + (col - 1) * 3 + 2) + rgbvalln(inData.Stride * (row -
1)+ (col - 1) * 3 + 1) + rgbvalln(inData.Stride * (row - 1) + (col - 1) * 3+ 0)
End If
Next
Next
inlmg.UnlockBits(inData) ' Unlock the bits.
For i As Integer = 1 To inlmg.Width
R(i) = CInt(Math.Round(R(i) / (inlmg.Height - 2)))
G(i) = CInt(Math.Round(G(i) / (inlmg.Height - 2)))
B(i) = CInt(Math.Round(B(i) / (inlmg.Height - 2)))
intensity(i) = CInt(Math.Round(intensity(i) / 3 / (inlmg.Height - 2)))
Next
'smooth HH 4R
For i As Integer = 1 To inlmg.Width
If i> (smooth \ 2) And i < inlmg.Width - (smooth \ 2) Then
tmpR(1) = 0 : tmpG(i) = 0 : tmpB(i) = 0 : tmpl(i) =0
For j = -1 * (smooth \ 2) To (smooth \ 2)
tmpR(i) = tmpR(i) + R(i + j) / smooth
tmpG(i) = tmpG(i) + G(i + j) / smooth
tmpB(i) = tmpB(i) + B(i + j) / smooth
tmpl(i) = tmpl(i) + intensity(i + j) / smooth
Next
Else
tmpR(i) = R(i) : tmpG(i) = G(i) : tmpB(i) = B(i) : tmpl(i) = intensity(i)
End If
Next
For i As Integer = 1 To inlmg.Width
R(i) = CInt(tmpR(i)) : G(i) = Clnt(tmpG(i)) : B(i) = Clnt(tmpB(i)) : intensity(i) = CInt(tmpl(i))
Next
End Sub
4 LI
Private Function drawSpectrum(ByVal _width As Integer, ByVal _height As Integer, ByVal R() As Long, ByVal G() As Long, ByVal B() As
Long, ByVal Intensity() As Long) As Image(Of Bgr, Byte)
Dim outlmg As New Image(Of Bgr, Byte)(_width, _height, New Bgr(Color. White))
outlmg.CopyBlank()
Dim a As Integer = UBound(R)
Dim x1, y1, x2, y2 As Long
Dim colorLine As LineSegment2D
Dim intensityScale As Double = (_height - 4) / 255
For i As Integer = 2 To UBound(Intensity)
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Next

xl=i-1:x2=i
If cbR.Checked = True Then
yl = CInt(Math.Round(outlmg.Height - R(i - 1) * intensityScale)) - 3 : y2 = CInt(Math.Round(outlmg.Height - R(i) *
intensityScale)) - 3 'R
colorLine = New LineSegment2D(New Point(x1, y1), New Point(x2, y2))
outlmg.Draw(colorLine, New Bgr(Color.HotPink), 1)
End If
If cbG.Checked = True Then
yl = CInt(Math.Round(outlmg.Height - G(i - 1) * intensityScale)) - 3 : y2 = CInt(Math.Round(outlmg.Height - G(i) *
intensityScale)) - 3 'G
colorLine = New LineSegment2D(New Point(x1, y1), New Point(x2, y2))
outlmg.Draw(colorLine, New Bgr(Color.LawnGreen), 1)
End If
If cbB.Checked = True Then
yl = CInt(Math.Round(outlmg.Height - B(i - 1) * intensityScale)) - 3 : y2 = CInt(Math.Round(outlmg.Height - B(i) *
intensityScale)) - 3 'B
colorLine = New LineSegment2D(New Point(x1, y1), New Point(x2, y2))
outlmg.Draw(colorLine, New Bgr(Color.CornflowerBlue), 1)
End If
If cbl.Checked = True Then
yl = CInt(Math.Round(outlmg.Height - Intensity(i - 1) * intensityScale)) - 3 : y2 = CInt(Math.Round(outlmg.Height -
Intensity(i) * intensityScale)) - 3 'Intensity
colorLine = New LineSegment2D(New Point(x1, y1), New Point(x2, y2))
outlmg.Draw(colorLine, New Bgr(Color.Black), 2)
End If

Return outImg
End Function

" capture.ImageGrabbed H{f5 webcam 525

Private Sub GetFrame(sender As Object, arg As EventArgs)

Try

stopFrameWatch.Reset()
stopFrameWatch. Start()
inFrame = _capture.RetrieveBgrFrame()
stopFrameWatch.Stop()
Update_lbl(IblFrameWatch, String.Format("{0:n2}", 1000 / stopFrameWatch.Elapsed.TotalMilliseconds),
IblFrameWatch.Location)
stopSpectrumWatch.Reset()
stopSpectrumWatch. Start()
'l webCam §2{5: 4@ BUfFH4R
outFrame = GenerateScanLineOutFrame(inFrame, scanLinePosition)
Displaylmage(outFrame, imgWebcam) 'outFrame $H A imgWebcam
If freeze = True Then
stopSpectrumWatch.Stop()
Update_lbl(IblSpectrumWatch, String.Format("{0:n2}", stopSpectrumWatch.Elapsed.TotalMilliseconds) + " ms",
IblSpectrumWatch.Location)
Exit Sub
End If
2 EAEEEEE spectrumImg 1200x12
spectrumlmg = GenerateSpectrumlmg(inFrame, scanLinePosition, SpectrumHeight)
Displaylmage(spectrumlmg.Resize(imgSpectrum.Width, imgSpectrum.Height, INTER.CV_INTER_LINEAR, False),
imgSpectrum) 'spectrumImg £ A imgSpectrum 1200x90
3 SrHr&EET spectrumlmg % EAERE 1200x12
Dim analysis_spectrumlmg As Bitmap = spectrumImg.Resize(imgSpectrum. Width, SpectrumHeight,
INTER.CV_INTER_LINEAR, False).ToBitmap() ' spectrumImg 5% bitmap 1200x12
Dim R(analysis_spectrumImg.Width), G(analysis_spectrumImg.Width), B(analysis_spectrumImg.Width),
Intensity(analysis_spectrumImg.Width) As Long
Analysis_Chanel Intensity(analysis_spectrumlmg, R, G, B, Intensity, smoothWindow)
‘4 saslyEEE 1202x230
Dim outlmg As Image(Of Bgr, Byte)
'Dim outlmg As New Image(Of Bgr, Byte)(picSpectrum.Width, picSpectrum.Height, New Bgr(Color. White))
outlmg = drawSpectrum(picSpectrum.Width, picSpectrum.Height, R, G, B, Intensity)
5 EREEERALE
Dim waveLengthPosition(13) As Double /5717 = 300nm~900nm ( 250 + 50% nm )
Dim displayScale As Double = imgSpectrum.Width / imgCalibrationB2.Width '1200 / 640
Dim pixelPERnm As Double = (Eu - mercuryB2) / (europiumEulength - mercuryB2length)
Dim position600nm As Double = mercuryB2 + (600 - mercuryB2length) * pixelPERnm 'in 640 pixel imgCalibration ImageBox
Dim displayPosition600nm As Double = position600nm * displayScale 'in 1200 pixel imgSpectrum ImageBox
For i As Integer = 1 To 13
waveLengthPosition(i) = displayPosition600nm + (i - 7) * 50 * pixelPERnm * displayScale 'in 1200 pixel imgSpectrum
ImageBox
Next
'6 4EELR RIFERIAETS outlmg |
For i As Integer = 1 To UBound(waveLengthPosition)
Dim x1 As Long = waveLengthPosition(i) : Dim x2 As Long = waveLengthPosition(i)
Dim yl As Long =0 : Dim y2 As Long = outlmg.Height
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Dim colorLine As LineSegment2D = New LineSegment2D(New Point(x1, y1), New Point(x2, y2))
outlmg.Draw(colorLine, New Bgr(Color.LightGray), 1)
Next
‘%@ dl 50%Intensity 43
Dim ix] As Long =0 : Dim ix2 As Long = picSpectrum.Width
Dim iyl As Long = picSpectrum.Height * 0.5 : Dim iy2 As Long = picSpectrum.Height * 0.5
Dim icolorLine As LineSegment2D = New LineSegment2D(New Point(ix1, iyl), New Point(ix2, iy2))
outlmg.Draw(icolorLine, New Bgr(Color.LightGray), 1)
iyl = picSpectrum.Height * 0.25 : iy2 = picSpectrum.Height * 0.25
icolorLine = New LineSegment2D(New Point(ix1, iyl), New Point(ix2, iy2))
outlmg.Draw(icolorLine, New Bgr(Color.LightGray), 1)
iyl = picSpectrum.Height * 0.75 : iy2 = picSpectrum.Height * 0.75
icolorLine = New LineSegment2D(New Point(ix1, iyl), New Point(ix2, iy2))
outlmg.Draw(icolorLine, New Bgr(Color.LightGray), 1)
7 Bk
Displaylmage(outlmg, picSpectrum)
Dim shiftPixel As Integer = picSpectrum.Location. X
For i As Integer = 1 To UBound(waveLengthPosition)
Ifi=1 Then Update lbl(1b1300, "300", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1300.Location.Y))
Ifi=2 Then Update lbl(1b1350, "350", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1350.Location.Y))
Ifi=3 Then Update lbl(1b1400, "400", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1400.Location.Y))
Ifi=4 Then Update lbl(1bl450, "450", New Point(shiftPixel - 8 + waveLengthPosition(i), 1bl450.Location.Y))
Ifi =35 Then Update lbl(1b1500, "500", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1500.Location.Y))
Ifi= 6 Then Update Ibl(IbI550, "550", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1550.Location.Y))
Ifi="7 Then Update lbl(1b1600, "600", New Point(shiftPixel - 8 + waveLengthPosition(i), 1bl600.Location.Y))
Ifi= 8 Then Update lbl(1bl650, "650", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1650.Location.Y))
Ifi=9 Then Update lbl(1b1700, "700", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1700.Location.Y))
Ifi= 10 Then Update Ibl(Ibl750, "750", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1750.Location.Y))
Ifi= 11 Then Update lbl(IbI800, "800", New Point(shiftPixel - 8 + waveLengthPosition(i), 1bl800.Location.Y))
Ifi= 12 Then Update 1bl(Ibl850, "850", New Point(shiftPixel - 8 + waveLengthPosition(i), 1bl850.Location.Y))
Ifi= 13 Then Update _1bl(1b1900, "900", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1900.Location.Y))
Next
stopSpectrumWatch. Stop()
Update_1bl(IblSpectrumWatch, String.Format("{0:n2}", stopSpectrumWatch.Elapsed.TotalMilliseconds) + " ms",
IblSpectrumWatch.Location)
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
End Sub
SRR AR L E
Private Sub imgWebcam_MouseDown(sender As Object, ¢ As MouseEventArgs) Handles imgWebcam.MouseDown
Dim p As Point
Dim tmpX, tmpY As Integer
If imgWebcam.Image Is Nothing Then Exit Sub
p-X=eX:pY=eY HUfFH R YE:
tmpX = Clnt(Math.Round(p.X / imgWebcam.Width * inFrame.Width))
tmpX = Math.Min(inFrame.Width - 1, tmpX) : tmpX = Math.Max(0, tmpX)
tmpY = CInt(Math.Round(p.Y / (imgWebcam.Height - 1) * inFrame.Height))
tmpY = Math.Min(inFrame.Height - 2 - CInt(Math.Round(SpectrumHeight / 2)), tmpY) : tmpY =
Math.Max(ClInt(Math.Round(SpectrumHeight / 2)) + 1, tmpY)
scanLinePosition = Math.Round(tmpY / inFrame.Height, 4)
Dim sw As StreamWriter = New StreamWriter(CurDir() & "\parameter.txt")
sw.WriteLine(CStr(scanLinePosition)) : sw.WriteLine(CStr(mercuryB2)) : sw.WriteLine(CStr(Eu))
sw.Close()
Update_txb(txtBox, "W : " + CStr(inFrame.Width) + " H : " + CStr(inFrame.Height) + vbCrLf + "Select Point (" + CStr(tmpX) + ","
+ CStr(tmpY) + ")")

End Sub
FHEL H Y s

Private Sub btnCalibration_Click(sender As Object, e As EventArgs) Handles btnCalibration.Click
If imgSpectrum.Image IsNot Nothing Then
Displaylmage(spectrumlmg.Resize(imgCalibrationB2.Width, imgCalibrationB2.Height, INTER.CV_INTER_LINEAR, False),
imgCalibrationB2) 'spectrumlmg 5 A imgCalibrationB2 640x20
Displaylmage(spectrumlmg.Resize(imgCalibrationEu. Width, imgCalibrationEu.Height, INTER.CV_INTER_LINEAR, False),
imgCalibrationEu) 'spectrumlmg 5 A imgCalibrationEu 640x20
Update_tb(trackB2, enable, trackB2.Minimum, mercuryB2, trackB2.Maximum)
Update_tb(trackEu, enable, trackEu.Minimum, Eu, trackEu.Maximum)
Update btn(enable, "5 E", btnOK)
End If
End Sub
Y B2(436) / Eu(611) {ir & 3%
Private Sub track_Scroll(sender As Object, e As EventArgs) Handles trackB2.Scroll, trackEu.Scroll
mercuryB2 = trackB2.Value
Eu = trackEu. Value
Eu = Math.Max(mercuryB2 + 5, Eu)
Update_tb(trackEu, enable, trackEu.Minimum, Eu, trackEu.Maximum)
Dim sw As StreamWriter = New StreamWriter(CurDir() & "\parameter.txt")
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sw.WriteLine(CStr(scanLinePosition))
sw.WriteLine(CStr(mercuryB2))
sw.WriteLine(CStr(Eu))
sw.Close()
End Sub
"TEROEEERE I
Private Sub btnOK_Click(sender As Object, e As EventArgs) Handles btnOK.Click
Update_tb(trackB2, disable, trackB2.Minimum, trackB2.Value, trackB2.Maximum)
Update_tb(trackEu, disable, trackEu.Minimum, trackEu. Value, trackEu.Maximum)
Update_btn(disable, "FERKFIE", btnOK)
End Sub
URAS/ENRE S
Private Sub btnSpectrum_Click(sender As Object, e As EventArgs) Handles btnSpectrum.Click
If picSpectrum.Image IsNot Nothing Then
If btnSpectrum. Text = "H&ESEFE" Then ' 2
Update btn(enable, "EJHFFEEE", btnSpectrum)
Update btn(enable, "FE{E:EE", btnSave)
freeze = True
Else H&EIUR S B BUREEE
Update btn(enable, "FH&EFEEE", btnSpectrum)
Update btn(disable, "EE{F)EEE", btnSave)
freeze = False
End If
End If
End Sub

EE RS (G spectrumImg 1280x12
Private Sub btnSave_Click(sender As Object, e As EventArgs) Handles btnSave.Click
SaveFileDialogl.FileName = DateTime.Now.ToString("MMddhhmmss")
SaveFileDialogl.FileName = Mid(SaveFileDialogl .FileName, 1, 4) & "-" & Mid(SaveFileDialogl .FileName, 5, 4) & "-" &
Mid(SaveFileDialogl.FileName, 9, 2) & ".png"
SaveFileDialogl.ShowDialog()
End Sub
Private Sub SaveFileDialogl FileOk(sender As Object, e As CancelEventArgs) Handles SaveFileDialogl.FileOk
spectrumImg.Save(SaveFileDialogl.FileName)
End Sub

emeee F3#r Imagebox, Button, Label

PR EE 5 btnStart,btnProduce, btnSave
Private Delegate Sub Update btn_Delegate(ByVal ableStatus As Boolean, ByVal inText As String, ByRef Controls As Button)
Public Sub Update_btn(ByVal ableStatus As Boolean, ByVal inText As String, ByRef Controls As Button)
If Controls.InvokeRequired Then
Try
Dim btnD As New Update btn_Delegate(AddressOf Update btn)
Me.Beginlnvoke(btnD, New Object() {ableStatus, inText, Controls})
Catch ex As Exception
MessageBox.Show(ex.Message)

End Try
Else
Controls.Enabled = ableStatus
If inText <> "" Then Controls.Text = inText
End If
End Sub

B4 imgWebcam, imgSpectrum, imgCalibrationB2, imgCalibrationEu
Private Delegate Sub Displaylmage Delegate(ByVal outlmg As Image(Of Bgr, Byte), ByRef Controls As Ul.ImageBox)
Private Sub Displaylmage(ByVal outlmg As Image(Of Bgr, Byte), ByRef Controls As Ul.ImageBox)
If Controls.InvokeRequired Then
Try
Dim displayimageD As New Displaylmage Delegate(AddressOf Displaylmage)
Me.Beginlnvoke(displayimageD, New Object() {outlmg, Controls})
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
Else
Controls.Image = outlmg
End If
End Sub
YRR A4 BUERE 1blWatch AVEDR Delegate
Private Delegate Sub Update_Ibl_Delegate(ByRef Controls As Label, ByVal inStr As String, ByVal location As Point)
Public Sub Update_Ibl(ByRef Controls As Label, ByVal inStr As String, By Val location As Point)
If Controls.InvokeRequired Then
Try
Dim IbID As New Update bl Delegate(AddressOf Update_Ibl)
Me.Beginlnvoke(lblD, New Object() {Controls, inStr, location})
Catch ex As Exception
MessageBox.Show(ex.Message)
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End Try
Else
Controls.Text = inStr
Controls.Location = location
End If
End Sub
'txtBox HY Delegate
Private Delegate Sub Update txb_Delegate(ByRef Controls As TextBox, ByVal inStr As String)
Public Sub Update_txb(ByRef Controls As TextBox, ByVal inStr As String)
If Controls.InvokeRequired Then
Try
Dim txbD As New Update txb_Delegate(AddressOf Update_txb)
Me.Beginlnvoke(txbD, New Object() {Controls, inStr})
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
Else
Controls.Text = inStr
End If
End Sub
‘trackB2, trackEu I f2YE% 5 Delegate
Private Delegate Sub Update tb_Delegate(ByRef Controls As TrackBar, ByVal ableStatus As Boolean, ByVal minimum As Long, By Val
value As Long, ByVal maximum As Long)
Public Sub Update_tb(ByRef Controls As TrackBar, ByVal ableStatus As Boolean, ByVal minimum As Long, ByVal value As Long, ByVal
maximum As Long)
If Controls.InvokeRequired Then
Try
Dim tbD As New Update tb_Delegate(AddressOf Update_tb)
Me.Beginlnvoke(tbD, New Object() {Controls, ableStatus, minimum, value, maximum})
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
Else
Controls.Enabled = ableStatus
Controls.Minimum = minimum
Controls.Maximum = maximum
value = Math.Min(Controls.Maximum, value)
value = Math.Max(Controls.Minimum, value)
Controls.Value = value
End If
End Sub

' capture Ei#EHIAY webcam i
Private Sub SetupCapture(Camera_SelectedIndex As Integer)
CameraDevice = Camera_SelectedIndex
If _capture IsNot Nothing Then "7 capture [\ {5 webcam, HI[JERE7 capture
If _capture.GrabProcessState = System.Threading. ThreadState.Running Then
_capture.Pause()
_capture.Stop()
RemoveHandler _capture.ImageGrabbed, AddressOf GetFrame '(= ([ Z:{}- capture.ImageGrabbed iz
End If
_capture.Dispose()
End If
Try
_capture = New Capture(CameraDevice) 'Set up capture device
_capture.SetCaptureProperty(Emgu.CV.CvEnum.CAP_PROP.CV_CAP_PROP_FRAME WIDTH, webcamWidth)
_capture.SetCaptureProperty(Emgu.CV.CvEnum.CAP_PROP.CV_CAP_PROP FRAME HEIGHT, webcamHeight)
AddHandler _capture.ImageGrabbed, AddressOf GetFrame '/ 55> capture.ImageGrabbed iz
Catch ex As NullReferenceException
MessageBox.Show(ex.Message)
End Try
End Sub
End Class
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