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Imports System.Drawing

Imports System.Drawing.Imaging
Imports Emgu.CV

Imports Emgu.CV.CvEnum

Imports Emgu.CV.Structure

Imports System.Runtime.InteropServices

Public Class Form1

Const maxValue = 255
Const minValue = 0
Const maskSize = 3 'Gaussian Blur

Dim _Capture As Capture

Dim capturelnProgress As Boolean

Dim ImageFrame, outlmg As Image(Of Bgr, Byte)
Dim hsvimg As Image(Of Hsv, Byte)

- 18-



Dim contourImg As Image(Of Gray, Byte)

Dim minScalar, maxScalar As New MCvScalar()

Dim _font As New MCvFont(Emgu.CV.CvEnum.FONT.CV_FONT_HERSHEY_DUPLEX, 0.45, 0.45)
Dim stopColorWatch As New Stopwatch()

'

Private Sub Form1_Load(sender As Object, e As EventArgs) Handles Me.Load
picSrc.Image = Nothing
picMask.Image = Nothing
txtInfo.Text = ""
capturelnProgress = False
AddHandler Application.Idle, New EventHandler(AddressOf ProcessFrame)
End Sub

Private Sub ProcessFrame(ByVal sender As Object, ByVal e As EventArgs)
If captureInProgress Then
ImageFrame = _Capture.QueryFrame()
'ImageFrame = ImageFrame.Resize(picSrc. Width, picSrc.Height,
Emgu.CV.CvEnum.INTER.CV_INTER_LINEAR) '8ms
picSrc.Image = ImageFrame
ImageProcessing()
End If
End Sub

Private Sub ImageProcessing()
stopColorWatch.Reset()
stopColorWatch.Start()
Dim maskImg, tmpImg As New Image(Of Gray, Byte)(ImageFrame. Width, ImageFrame.Height)
If hsvIimg IsNot Nothing Then hsvimg.Dispose()
hsvlmg = ImageFrame.SmoothGaussian(maskSize).Convert(Of Hsv, Byte)() &t
minScalar.vl = Math.Max(minValue, Clnt(tbS.Value - 8 * tbTolerant.Value))
maxScalar.vl = Math.Min(maxValue, CInt(tbS.Value + 8 * tbTolerant.Value))
minScalar.v2 = Math.Max(minValue, Clnt(tbV.Value - 6 * tbTolerant.Value))
maxScalar.v2 = Math.Min(maxValue, CInt(tbV.Value + 6 * tbTolerant.Value))
If (Clnt(tbH.Value) >= Clnt(tbTolerant.Value)) And (CInt(tbH.Value) <= Clnt(tbH.Maximum - tbTolerant.Value))
Then
minScalar.v0 = Clnt(tbH. Value - tbTolerant.Value)
maxScalar.v0O = Clnt(tbH.Value + tbTolerant.Value)
CvInvoke.cvInRangeS(hsvImg, minScalar, maxScalar, maskImg) 'fifize
Else
If CInt(tbH.Value) < CInt(tbTolerant. Value) Then '0~Tolerant-1
minScalar.v0 = tbH.Minimum
maxScalar.v0O = Clnt(tbH.Value + tbTolerant.Value)
CvInvoke.cvInRangeS(hsvimg, minScalar, maxScalar, maskImg)
minScalar.v0 = Clnt(tbH.Value - tbTolerant.Value + 1 + tbH.Maximum)
maxScalar.v0 = tbH.Maximum
CvInvoke.cvinRangeS(hsvimg, minScalar, maxScalar, tmpImg)
CvInvoke.cvOr(maskImg, tmpImg, maskImg, System.IntPtr.Zero)
Else '179-Tolerant+1~179
minScalar.v0 = Clnt(tbH.Value - tbTolerant.Value)
maxScalar.v0 = tbH.Maximum
CvInvoke.cvinRangeS(hsvimg, minScalar, maxScalar, maskImg)
minScalar.v0) = tbH.Minimum
maxScalar.v0 = Clnt(tbH.Value + tbTolerant.Value - tbH.Maximum - 1)
CvInvoke.cvInRangeS(hsvimg, minScalar, maxScalar, tmpImg)
CvInvoke.cvOr(maskImg, tmpImg, maskImg, System.IntPtr.Zero)
End If
End If

-19-



Dim SElement As New StructuringElementEx(maskSize, maskSize, CInt(maskSize / 2), CInt(maskSize / 2),
Emgu.CV.CvEnum.CV_ELEMENT_SHAPE.CV_SHAPE_RECT)
CvInvoke.cvErode(maskImg, maskImg, SElement, 1) =&k
CvInvoke.cvDilate(maskImg, maskImg, SElement, 1) &5
Dim arealndex As Integer = 0
contourImg = New Image(Of Gray, Byte)(maskImg. Width, maskImg.Height)
CvInvoke.cvCopy(maskImg, contourlmg, System.IntPtr.Zero)
outlmg = New Image(Of Bgr, Byte)(ImageFrame. Width, ImageFrame.Height)
CvInvoke.cvCopy(ImageFrame, outlmg, System.IntPtr.Zero)
txtInfo.Text = ""
Using storage As New MemStorage()
Dim contours As Contour(Of System.Drawing.Point) =
contourImg.FindContours(Emgu.CV.CvEnum.CHAIN_APPROX_METHOD.CV_CHAIN_APPROX_SIMP
LE, Emgu.CV.CvEnum.RETR_TYPE.CV_RETR_EXTERNAL, storage)
While contours IsNot Nothing
If (contours.Area > Math.Pow(tbMinSize. Value, 2)) AndAlso (contours.Area < Math.Pow(tbMaxSize. Value,
2)) Then
arealndex += 1
Dim box As MCvBox2D = contours.GetMinAreaRect()
outlmg.Draw(box, New Bgr(System.Drawing.Color.Red), 1)
‘'maskImg.Draw(box, New Gray(128), 1)
Dim blobCenter As PointF = box.center
Dim cr As New Emgu.CV.Structure.CircleF(blobCenter, 2)
outlmg.Draw(cr, New Bgr(System.Drawing.Color.Gold), 2)
'maskImg.Draw(cr, New Gray(160), 2)
outImg.Draw(arealndex, _font, Point.Round(box.center), New Bgr(255, 255, 255))
txtInfo.Text &= arealndex & ". " & Math.Round(Math.Sqrt(contours.Area), 0) & " (" &
Math.Round(blobCenter.X, 0) & "," & Math.Round(blobCenter.Y, 0) & ")" & Chr(13) & Chr(10)
End If
contours = contours.HNext
End While
End Using
picMask.Image = masklmg
picSrc.Jmage = outImg
maskImg.Dispose() : tmpImg.Dispose() : outlmg.Dispose()
stopColorWatch.Stop()
txtInfo.Text &= "Stopwatch " & String.Format("{0:n2} ms", stopColorWatch.Elapsed.TotalMilliseconds)
End Sub

Private Sub picSrc_ MouseDown(sender As Object, e As MouseEventArgs) Handles picSrc.MouseDown
Dim p As Point
Dim tmpX, tmpY, imgWidth, imgHeight, boxWidth, boxHeight As Integer
Dim hue, satuation, value, R, G, B, tmpMax, tmpMin As Integer
Dim tmpR, tmpG, tmpB As Double
If picSrc.Image IsNot Nothing Then
pX=eX:p.Y =eY HUEH B E LT
boxWidth = picSrc.Width : boxHeight = picSrc.Height
imgWidth = ImageFrame.Width : imgHeight = ImageFrame.Height
tmpX = CInt(Math.Round(p.X / boxWidth * imgWidth)) : tmpY = Clnt(Math.Round(p.Y / boxHeight *
imgHeight))
tmpX = Math.Min(imgWidth - 1, tmpX) : tmpY = Math.Min(imgHeight - 1, tmpY)
_B = ImageFrame(tmpY, tmpX).Blue
_G =ImageFrame(tmpY, tmpX).Green
_R =ImageFrame(tmpY, tmpX).Red
picColor.BackColor = Color.FromArgb(_R, _G, _B)
tmpMax = Math.Max(_R, Math.Max(_G, _B))
tmpMin = Math.Min(_R, Math.Min(_G, _B))
tmpR = (tmpMax - _R) / (tmpMax - tmpMin + 0.1)
tmpG = (tmpMax - _G) / (tmpMax - tmpMin + 0.1)
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tmpB = (tmpMax - _B) / (tmpMax - tmpMin + 0.1)

value = tmpMax

If tmpMax = O Then
satuation = 0
hue =90

Else
satuation = CInt(maxValue * (tmpMax - tmpMin) / tmpMax)
If _R = tmpMax Then hue = CInt(60 * (tmpB - tmpG))
If _G =tmpMax Then hue = CInt(60 * (2 + tmpR - tmpB))
If _B = tmpMax Then hue = CInt(60 * (4 + tmpG - tmpR))
If hue >= 360 Then hue = hue - 360
If hue < 0 Then hue = hue + 360

End If

hue = Clntthue / 2)

tbH.Value = hue : IbIH.Text = tbH.Value

tbS.Value = satuation : 1bIS.Text = tbS.Value

tbV.Value = value : IblV.Text = tbV.Value

End If
End Sub

Private Sub btnSwitch_Click(sender As Object, e As EventArgs) Handles btnSwitch.Click
If btnSwitch.Text = "Start" Then
If _Capture Is Nothing Then
Try
_Capture = New Capture()
Catch excpt As NullReferenceException
txtInfo.Text = excpt.Message
End Try
End If
If _Capture IsNot Nothing Then
captureInProgress = True
btnSwitch.Text = "Stop"
End If
Else 'Stop
If _Capture IsNot Nothing Then
capturelnProgress = False
btnSwitch. Text = "Start"
End If
End If
End Sub

Private Sub tbH_Scroll(sender As Object, e As EventArgs) Handles tbH.Scroll
IblH.Text = tbH. Value
End Sub

Private Sub tbS_Scroll(sender As Object, e As EventArgs) Handles tbS.Scroll
1b1S. Text = tbS.Value
End Sub

Private Sub tbV_Scroll(sender As Object, ¢ As EventArgs) Handles tbV.Scroll
IblV.Text = tbV.Value
End Sub

Private Sub tbTolerant_Scroll(sender As Object, e As EventArgs) Handles tbTolerant.Scroll
IblTolerant. Text = tbTolerant.Value

End Sub

Private Sub tbSize Scroll(sender As Object, e As EventArgs) Handles tbMinSize.Scroll, tbMaxSize.Scroll
IbIMinSize.Text = tbMinSize.Value
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IbIMaxSize. Text = tbMaxSize.Value
End Sub

End Class
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