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£ Net ‘LETLHUGAERS T2 HE M USB 7 {H 24 8 2KV ER U7 5 A TUtE( 15]
5151 Windows APl 1) AVICap32.dll ~ DirectShow ~ Windows Image Acquisition
(WIA) ~ EmguCV - EP EmguCV FEBEESF2 UAVIHiz R fER - 1 FL & B4
Rl RENE - BT RN RERRR - ATPABRA VB.Net 5z EmguCV &
AR AR & -
Z341 OpenCV 2 — {5V & Z B U - oL i A =138 2 BiRH 4%
AT B3 RIS A e {5 e P ~ 1 = ~ B R A2 A2 =0 T EmguCV 2/ OpenCV
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Constructors ( &+ )

Capture (String) Create a capture from file or a video stream
Method ( 757% )

GetCaptureProperty (CAP_PROP) Obtain the capture property

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

Dispose Release the capture

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 Bgrimage frame after an image is grabbed
Properties ( B )

FlipHorizontal Get or Set if the image should be flipped horizontally

FlipVertical Get or Set if the image should be flipped vertically

Height The height of this capture

Width The width of this capture
Events (£%)

ImageGrabbed The event to be called when an image is grabbed

Z#%& 3 Capture Class AKX &

FriA & VAR =CER H BI3RA% 4 BYESAZEME - & _capture = New Capture() f<FEEE Y4
PR E ARG (LI > (fEH _capture.Start() BrEh—(E¥roVEIT 4K B R SR
A A AddHandler _capture.ImageGrabbed, AddressOf GetFrame &iEfaEpgimetdk s
#F ImageGrabbed = {IFHYE I H = GetFrame - [T 52 Gz B AYAZ 7 AIER AT
GetFrame F=H -

EXRBAT
Private Sub Camera_Capture_Load
Dim _Camereas As DsDevice() = DsDevice.GetDevicesOfCat(FilterCategory.VideolnputDevice)
webCams = New Video_Device(_Camereas.Length - 1) {}
ForiAsInteger = 0 To _Camereas.Length—1 ' % #5H webcam 5lI7E ComboBox
webCams(i) = New Video_Device(i + 1, _Camereas(i).Name)
cobSelectCamera.ltems.Add(webCams(i).ToString())
Next
End Sub

'BARAER
Private Sub Camera_Capture_FormClosed
If _capture IsNot Nothing Then
If _capture.GrabProcessState = System.Threading.ThreadState.Running Then
_capture.Pause()
_capture.Stop()
'#PkImageGrabbed B EEE
End If
_capture.Dispose()
End If
End Sub

'FRL/BAET Camera
Private Sub btnStart_Click
If Not _captureInProgress Then 'iZ T FIRUiE M 1% &1
If cobSelectCamera.SelectedIndex <> CameraDevice Then 'EAEEEVER webcam E
SetupCapture(cobSelectCamera.SelectedIndex)
End If
_capture.Start() B capture
Else 'i#Z NEARARH L
_capture.Pause() 'EfF capture
End If
End Sub

'_capture BAEEHIRY webcam EREE WAL
Private Sub SetupCapture
CameraDevice = Camera_SelectedIndex
If _capture IsNot Nothing Then '%& capture 245 webcam, BIZFEEE_capture
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If _capture.GrabProcessState = System.Threading.ThreadState.Running Then
_capture.Pause()
_capture.Stop()

'#%PBR ImageGrabbed EHEE

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) =
'MA ImageGrabbed £ &2

o=

B
Catch ex As NullReferenceException
MessageBox.Show(ex.Message)
End Try
End Sub

HREEA

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

End Sub

TEF RS

Private Sub btnSave_Click
SaveFileDialogl.ShowDialog()

End Sub

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

End Sub

_capture.ImageGrabbed B8E%1S webcam R EHE
Private Sub GetFrame
inFrame = _capture.RetrieveBgrFrame() "ES—IEHMHIE
ImageProcessing() 'BEEESHNFEEME Input:InFrame,
DisplayImage(outFrame, imgCamera) '#’~ outFrame &
End Sub

GEH
Output : outFrame

B3

2t 4 el
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btnSave
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fyEx : BB SEFERERIZT0

a5 Webcam_Spectrometer =HEON X

Webcam

trackB2

mgCalibrationB2 |

trackEw

e | maCalibrationEu |

Operation

EEEE: 1370 ms

EE

pectrum b

W:1280 H:720
Select Point (303,196)

txtBox

1:0.04 (R:0.01, G:002, B:007) V1 @R G @B

blwavelength bllntensity

picSpectrum

ﬂ A \

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 DirectShowL.ib

'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

Const enable As Boolean = True

Const disable As Boolean = False

Const scanLine_heightScale = 1 /200 "¢ 5% i 25 (1 #H 4
Const SpectrumHeight = 12 "¢ 5505 f1 525217 =

Const smoothWindow As Integer = 5 i 458 2 i 25 A
Const mercuryB2length = 435.833

Const mercuryG2length = 546.074
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Const europiumEulength = 611
Const webcamWidth = 1280
Const webcamHeight = 720
Dim scanLinePosition As Double " i
Dim mercuryB2, Eu As Integer & -5 G i E
Dim webCams As Video_Device() 'List containing all the camera available
Dim CameraDevice As Integer 4= webcam #¥I/7=
Dim _capture As Capture
Dim _capturelnProgress As Boolean
Dim stopFrameWiatch, stopSpectrumWatch As New Stopwatch
Dim inFrame, outFrame As Image(Of Bgr, Byte) ‘webcam 5%{4:
Dim tmplmg, spectrumlmg As Image(Of Bgr, Byte)
Dim freeze As Boolean
Structure spectrumPoint 45 ELE ] A5
Public _waveLength As Double
Public _value As Double
End Structure
Dim _Rpts(), _Gpts(), _Bpts(), _Ipts() As spectrumPoint
Dim mouselmg As Image(Of Bgr, Byte) ‘'mouseMove f52(4:

T BAtERTT
Private Sub Webcam_Spectrometer_Load(sender As Object, e As EventArgs) Handles MyBase.Load

SEHURE Z£ 24 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 = CDbI(Trim(parameter))
Case 2
mercuryB2 = Clnt(Trim(parameter))
Case 3
Eu = CInt(Trim(parameter))
End Select
no=no+1

Loop

sr.Close()

trackB2.Value = mercuryB2

trackEu.Value = Eu

e BT

Me.Location = New Point(3, 3) " %5 i (7 &

freeze = False

Update_btn(disable, "fHEUE Y& GEE", btnCalibration)

cobSelectWebcam.ltems.Clear()

Update_txb(txtBox, ")

picSpectrum.Width = imgSpectrum.Width + 2 "/ 52 4 il aiis oy ek s a:

Dim _Camereas As DsDevice() = DsDevice.GetDevicesOfCat(FilterCategory.VideolnputDevice)

webCams = New Video_Device(_Camereas.Length - 1) {}

For i As Integer = 0 To _Camereas.Length - 1 5 /7177 webcam %]
webCams(i) = New Video_Device(i + 1, _Camereas(i).Name)
cobSelectWebcam.Items.Add(webCams(i). ToString())

Next

If cobSelectWebcam.ltems.Count > 0 Then
cobSelectWebcam.SelectedIndex = 0
cobSelectWebcam.Enabled = True
Update_btn(enable, "FHEHRE14", btnStart)
_capturelnProgress = False

Else
Update_txb(txtBox, "@ 7 (L (a7 &M 1)
End If
End Sub
BEEARE S

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
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'BHEL/BEEA Webcam
Private Sub btnStart_Click(sender As Object, e As EventArgs) Handles btnStart.Click
If _capture Is Nothing Then
SetupCapture(cobSelectWebcam.SelectedIndex) ' capture Eil#EH7 1Y) webcam 247
btnStart_Click(Nothing, Nothing) 'Recall this method to start camera
Else
If Not _capturelnProgress Then % [~ [ Fr i sHiZ 6l
If cobSelectWebcam.SelectedIndex <> CameraDevice Then ' capture £l
SetupCapture(cobSelectWebcam.SelectedIndex)
End If
Update_btn(enable, "BHEAREEZ 4", btnStart) 254 4 BHEH 615
_capture.Start() 'Start the capture
_capturelnProgress = True 7 %4 H1{%:
Update_btn(enable, "HEELE YEEEEE", btnCalibration)
Update_btn(disable, "5 1E", btnOK)
Update_btn(disable, " 77¢EE", btnSave)
Update_btn(enable, " H45FEEE", btnSpectrum)
Update_btn(disable, "7 ¢EE", 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~ BEPA 7 s i
Update_btn(enable, "FHEI#E14", btnStart) ‘{7
_capture.Pause() 'pause the capture
_capturelnProgress = False
freeze = True
Update_btn(disable, "# 454855, btnSpectrum)
Update_btn(enable, "{&{FGEE", btnSave)
End If

T5EEV 1% 1Y webcam iE3E

19 e

BH R RO ER

"1 webCam 25 FAgHLR ISR

Private Function GenerateScanLineOutFrame(ByVal inimg As Image(Of Bgr, Byte), ByVal scanLine_position As Double) As
Image(Of Bgr, Byte)
'#4E outlmg
Dim outlmg As Image(Of Bgr, Byte) = New Image(Of Bgr, Byte)(inlmg.Width, inImg.Height)
CvlInvoke.cvCopy(inlmg, outlmg, System.IntPtr.Zero)
IR
Dim yellowLine As New LineSegment2D(New Point(0, CInt(scanLine_position * outimg.Height)), New Point(outlmg.Width - 1,
Clnt(scanLine_position * outlmg.Height)))
Dim lineHeight As Integer = CInt(Math.Round(outlmg.Height * scanLine_heightScale))
lineHeight = Math.Max(1, lineHeight)
outlmg.Draw(yellowLine, New Bgr(Color.Yellow), lineHeight)
Return outimg
End Function

"2 EEARYEEEEZE spectrumimg '1280x12
Private Function GenerateSpectrumlmg(ByVal inimg As Image(Of Bgr, Byte), ByVal scanLine_position As Double, ByVal
img_height As Integer) As Image(Of Bgr, Byte)
"4 outlmg
Dim outlmg As Image(Of Bgr, Byte) = New Image(Of Bgr, Byte)(inlmg.Width, img_height)
inimg.ROI = New Rectangle(0, CInt(Math.Round(scanLine_position * inimg.Height - img_height / 2)), inimg.Width,
img_height)
inlmg.CopyTo(outimg)
inimg.ROI = New Rectangle()
Return outlmg
End Function

3 J3ifréfiat spectrumimg & (AHGRE
Private Sub Analysis_Chanel_Intensity(ByVal inimg 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(inImg.Width), tmpl(inimg.Width) As Double
Dim inData As BitmapData = inimg.LockBits(New Rectangle(0, 0, inlmg.Width, inimg.Height), ImageLockMode.ReadOnly,
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PixelFormat.Format24bppRgb)
Dim ptrin As IntPtr = inData.Scan0
Dim bytesin As Long
Dim rgbvalln() As Byte
bytesin = inData.Stride * inlmg.Height
ReDim rgbvalIn(bytesin - 1)
System.Runtime.InteropServices.Marshal.Copy(ptrin, rgbvalln, 0, bytesin)
FHEOEEERAG & column HYEE (L
For i As Integer = 1 To inlmg.Width
R(i)=0:G()=0
B(i) = 0 : intensity(i) =0
Next
For row = 1 To inimg.Height
For col = 1 To inlmg.Width
If (row <> 1) And (row <> inlmg.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) + rgbvalIn(inData.Stride * (row - 1) + (col - 1) * 3 + 0)
End If
Next
Next
inimg.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 47
For i As Integer = 1 To inlmg.Width
If i > (smooth \ 2) And i < inlmg.Width - (smooth \ 2) Then
tmpR(i) = 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) = CInt(tmpG(i)) : B(i) = CInt(tmpB(i)) : intensity(i) = CInt(tmpl(i))
Next
End Sub

4 @b
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 = 1 To UBound(Intensity)
_Rpts(i)._value = R(i) / 255
_Gpts(i)._value = G(i) / 255
_Bpts(i)._value = B(i) / 255
_Ipts(i)._value = Intensity(i) / 255
If i<>1Then
xl=i-1:x2=i
If cbR.Checked = True Then
y1 = Clnt(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
I1f cbG.Checked = True Then
y1 = CInt(Math.Round(outlmg.Height - G(i - 1) * intensityScale)) - 3 : y2 = CInt(Math.Round(outimg.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

=24 -



Next

y1 = Clnt(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
y1 = CInt(Math.Round(outimg.Height - Intensity(i - 1) * intensityScale)) -3 :y2 =
Clnt(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

End If

Return outimg
End Function

'_capture.ImageGrabbed H{f5 webcam g2{4:
Private Sub GetFrame(sender As Object, arg As EventArgs)

Try

stopFrameWatch.Reset()
stopFrameWatch. Start()
inFrame = _capture.RetrieveBgrFrame()
stopFrameWatch.Stop()
Update_Ibl(IblIFrameWatch, String.Format(*{0:n2}", 1000 / stopFrameWatch.Elapsed.TotalMilliseconds),
IblFrameWatch.Location)
stopSpectrumWatch.Reset()
stopSpectrumWatch. Start()
"1 webCam 525 -4 im iR
outFrame = GenerateScanLineOutFrame(inFrame, scanLinePosition)
Displaylmage(outFrame, imgWebcam) ‘outFrame & A imgWebcam
I freeze = True Then
stopSpectrumWatch.Stop()
Update_Ibl(IblSpectrumWatch, String.Format(*{0:n2}", stopSpectrumWatch.Elapsed.TotalMilliseconds) + " ms",
IblSpectrumWatch.L ocation)
Exit Sub
End If
2 FEAEEEEZE: spectrumimg 1200x12
spectrumimg = GenerateSpectrumimg(inFrame, scanLinePosition, SpectrumHeight)
Displaylmage(spectrumlmg.Resize(imgSpectrum.Width, imgSpectrum.Height, INTER.CV_INTER_LINEAR, False),
imgSpectrum) 'spectrumimg & A imgSpectrum 1200x90
3 43Hr4iET spectrumimg & (L AETRE 1200x12
Dim analysis_spectrumimg As Bitmap = spectrumImg.Resize(imgSpectrum.Width, SpectrumHeight,
INTER.CV_INTER_LINEAR, False).ToBitmap() '/ spectrumlmg &k bitmap 1200x12
Dim R(analysis_spectrumlmg.Width), G(analysis_spectrumlmg.Width), B(analysis_spectrumimg.Width),
Intensity(analysis_spectrumimg.Width) As Long
Analysis_Chanel_lIntensity(analysis_spectrumimg, R, G, B, Intensity, smoothWindow)
"4 fEdlEEE 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 DA RAE
Dim waveL engthPosition(13) As Double 3217 = 300nm~900nm ( 250 + 50%i 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
waveL engthPosition(i) = displayPosition600nm + (i - 7) * 50 * pixelPERnm * displayScale 'in 1200 pixel
imgSpectrum ImageBox

Next
'6 4B REAELR outlmg |
For i As Integer = 1 To UBound(wavelLengthPosition)
Dim x1 As Long = waveLengthPosition(i) : Dim x2 As Long = waveLengthPosition(i)
Dimyl As Long = 0 : Dim y2 As Long = outlmg.Height
Dim colorLine As LineSegment2D = New LineSegment2D(New Point(x1, y1), New Point(x2, y2))
outimg.Draw(colorLine, New Bgr(Color.LightGray), 1)
Next
‘%@ # 50%Intensity 43
Dim ix1 AsLong =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, iy1), 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, iy1), New Point(ix2, iy2))
outlmg.Draw(icolorLine, New Bgr(Color.LightGray), 1)
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iyl = picSpectrum.Height * 0.75 : iy2 = picSpectrum.Height * 0.75

icolorLine = New LineSegment2D(New Point(ix1, iy1), New Point(ix2, iy2))

outlmg.Draw(icolorLine, New Bgr(Color.LightGray), 1)

7 BUTOLEE

Displaylmage(outlmg, picSpectrum)

mouselmg = outlmg.Clone

8 R RAREIE N

Dim shiftPixel As Integer = picSpectrum.Location.X

For i As Integer = 1 To UBound(waveLengthPosition)
If i = 1 Then Update_Ibl(IbI300, 300", New Point(shiftPixel - 8 + waveLengthPosition(i), 1bI300.Location.Y))
If i = 2 Then Update_Ibl(Ibl350, "350", New Point(shiftPixel - 8 + waveLengthPosition(i), 1bI1350.Location.Y))
If i = 3 Then Update_Ibl(Ibl400, "400", New Point(shiftPixel - 8 + waveLengthPosition(i), 1b1400.Location.Y))
If i = 4 Then Update_Ibl(Ibl450, "450", New Point(shiftPixel - 8 + waveLengthPosition(i), 1bl450.Location.Y))
If i =5 Then Update_Ibl(IbI500, "500", New Point(shiftPixel - 8 + waveLengthPosition(i), IbI500.Location.Y))
If i = 6 Then Update_Ibl(IbI550, "550", New Point(shiftPixel - 8 + waveLengthPosition(i), IbI550.Location.Y))
If i =7 Then Update_Ibl(Ibl600, "600", New Point(shiftPixel - 8 + waveLengthPosition(i), Ibl600.Location.Y))
If i =8 Then Update_Ibl(Ibl650, "650", New Point(shiftPixel - 8 + waveLengthPosition(i), Ibl650.Location.Y))
If i =9 Then Update_Ibl(IbI700, "700", New Point(shiftPixel - 8 + waveLengthPosition(i), IbI700.Location.Y))
If i = 10 Then Update_Ibl(1b1750, “750", New Point(shiftPixel - 8 + waveLengthPosition(i), IbI750.Location.Y))
Ifi = 11 Then Update_Ibl(IbI800, "800", New Point(shiftPixel - 8 + waveL engthPosition(i), 1bI800.Location.Y))
Ifi = 12 Then Update_Ibl(1bI850, "850", New Point(shiftPixel - 8 + waveLengthPosition(i), IbI850.Location.Y))
Ifi = 13 Then Update_Ibl(1bI900, 900", New Point(shiftPixel - 8 + waveLengthPosition(i), IbI900.Location.Y))

Next

stopSpectrumWatch. Stop()

Update_Ibl(IblSpectrumWatch, String.Format(“{0:n2}", stopSpectrumWatch.Elapsed.TotalMilliseconds) + " ms",

IblSpectrumWatch.Location)
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
End Sub

VB BFTTEAL BN &S8R
Private Sub picSpectrum_MouseMove(sender As Object, e As MouseEventArgs) Handles picSpectrum.MouseMove
Dim mouseX As Integer = e.X
Dim mouseY As Integer = e.Y
Dim indexX As Integer = mouseX
If indexX > 0 And indexX < picSpectrum.Width Then

Update_Ibl(IblwaveLength, String.Format(“{0:n1}", _Ipts(indexX)._waveLength) + " nm", New
Point(IblwavelL ength.Location. X, IblwaveLength.Location.Y))

Update_Ibl(IblIntensity, “I:" + String.Format("{0:n2}", _Ipts(indexX)._value) + " ( R:" + String.Format("{0:n2}",
_Rpts(indexX)._value) + ", G:" + String.Format("{0:n2}", _Gpts(indexX)._value) + ", B:" + String.Format("{0:n2}",
_Bpts(indexX)._value) + " )", New Point(IblIntensity.Location.X, Iblintensity.Location.Y))

End If
Dim mouseLine As LineSegment2D
Dim x1, y1, x2, y2 As Long
Dim mouseOutimg As Image(Of Bgr, Byte) = mouselmg.Clone
x1 = mouseX : X2 = mouseX
y1=0:y2 = mouseOutimg.Height
mouseLine = New LineSegment2D(New Point(x1, y1), New Point(x2, y2))
mouseOutimg.Draw(mouseLine, New Bgr(Color.Orange), 1)
Displaylmage(mouseOutimg, picSpectrum)
End Sub

Private Sub picSpectrum_MouseLeave(sender As Object, e As EventArgs) Handles picSpectrum.MouseLeave
Dim mouseOutlmg As Image(Of Bgr, Byte) = mouselmg.Clone
Displaylmage(mouseOutimg, picSpectrum)

End Sub

ISR 1
Private Sub |mgWebcam MouseDown(sender As Object, e 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:p.Y =eY UG Em g
tmpX = CInt(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(Clnt(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
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THEY H YO
Private Sub btnCalibration_Click(sender As Object, e As EventArgs) Handles btnCalibration.Click
If imgSpectrum.Image IsNot Nothing Then
Displaylmage(spectrumimg.Resize(imgCalibrationB2.Width, imgCalibrationB2.Height, INTER.CV_INTER_LINEAR,
False), imgCalibrationB2) ‘spectrumimg £ /_imgCalibrationB2 640x20
Displaylmage(spectrumimg.Resize(imgCalibrationEu.Width, imgCalibrationEu.Height, INTER.CV_INTER_LINEAR,
False), imgCalibrationEu) 'spectrumimg #1 A_imgCalibrationEu 640x20
Update_tb(trackB2, enable, trackB2.Minimum, mercuryB2, trackB2.Maximum)
Update_tb(trackEu, enable, trackEu.Minimum, Eu, trackEu.Maximum)
Update_btn(enable, "52FZ1E", btnOK)
End If
End Sub

et B2(436) / Eu(611) fir'E HHE
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_th(trackEu, enable, trackEu.Minimum, Eu, trackEu.Maximum)
Dim sw As StreamWriter = New StreamWriter(CurDir() & "\parameter.txt")
sw.WriteLine(CStr(scanL inePosition))
sw.WriteLine(CStr(mercuryB2))
sw.WriteLine(CStr(Eu))
sw.Close()
End Sub

SEROEEER IE

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, "52REIE", btnOK)

End Sub

TRASIENEE sl
Private Sub btnSpectrum_Click(sender As Object, e As EventArgs) Handles btnSpectrum.Click
If picSpectrum.Image IsNot Nothing Then
If btnSpectrum. Text = "F4EAERE" Then '[I[I05 fy st Girotas
Update_btn(enable, "E[IFFAEEE", btnSpectrum)
Update_btn(enable, "{E{FGEE", btnSave)
freeze = True
Else &SR R BETOGED
Update_btn(enable, "H#454E5E", btnSpectrum)
Update_btn(disable, "{E57FGEE", btnSave)
freeze = False
End If
End If
End Sub

‘BELE R 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
spectrumlimg.Save(SaveFileDialogl.FileName)
End Sub

e ¥ Imagebox, Button, Label

% E 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
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End If
End Sub

'BEE21% imgWebcam, imgSpectrum, imgCalibrationB2, imgCalibrationEu
Private Delegate Sub Displaylmage_Delegate(ByVal outimg As Image(Of Bgr, Byte), ByRef Controls As Ul.ImageBox)
Private Sub Displaylmage(ByVal outimg As Image(Of Bgr, Byte), ByRef Controls As Ul.ImageBox)
If Controls.InvokeRequired Then
Try
Dim displayimageD As New Displaylmage_Delegate(AddressOf Displaylmage)
Me.Begininvoke(displayimageD, New Object() {outlmg, Controls})
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
Else
Controls.Image = outlmg
End If
End Sub

YeEE oM@ BIRER IblWatch AY&E7< Delegate
Private Delegate Sub Update_lbl_Delegate(ByRef Controls As Label, ByVal inStr As String, ByVal location As Point)
Public Sub Update_lbl(ByRef Controls As Label, ByVal inStr As String, ByVal location As Point)
If Controls.InvokeRequired Then
Try
Dim IbID As New Update_Ibl_Delegate(AddressOf Update_lbl)
Me.Begininvoke(IbID, New Object() {Controls, inStr, location})
Catch ex As Exception
MessageBox.Show(ex.Message)

End Try
Else
Controls.Text = inStr
Controls.Location = location
End If
End Sub

‘txtBox [y Delegate
Private Delegate Sub Update_txh_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.Begininvoke(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 fiIf£fYz%E Delegate
Private Delegate Sub Update_tb_Delegate(ByRef Controls As TrackBar, ByVal ableStatus As Boolean, ByVal minimum As Long,
ByVal 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_th_Delegate(AddressOf Update_tb)
Me.Begininvoke(tbD, New Object() {Controls, ableStatus, minimum, value, maximumy})
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
e AR

'_capture Eil3E Y1 webcam 3

SRI=

Private Sub SetupCapture(Camera_SelectedIndex As Integer)
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CameraDevice = Camera_SelectedIndex
If _capture IsNot Nothing Then "7 capture [\ H {5 webcam, HI[J0E)7_capture
If _capture.GrabProcessState = System.Threading.ThreadState.Running Then
_capture.Pause()
_capture.Stop()
RemoveHandler _capture.ImageGrabbed, AddressOf GetFrame "% 1|- Z5{4- capture.lmageGrabbed [z
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 '/ 5//=={/-_capture.ImageGrabbed Jiz
Catch ex As NullReferenceException
MessageBox.Show(ex.Message)
End Try
End Sub
End Class
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