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 f (r)

23100117.26446.1 rr −×−
3623 101065.4109914.38596.1 rrr −− ×+×−

483524 105544.2103108.1108465.46512.1 rrrr −−− ×−×−×−

 f -1(r’)

231 '109320.1'105901.3 rr −− ×+×
36241 '102814.4'101839.1'108830.5 rrr −−− ×+×−×
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780×680 CPU Intel Core i5-560 2.66GHz
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' 
Imports System.Drawing 
Imports System.Drawing.Imaging 
Imports System 
Imports System.Windows.Forms 
 
 
Public Class  
 
    Const intervalLimit = 50 
    Const distanceLimit = 5 
 
    Dim viewScale As Double     '  
    Dim innerRatio As Double 
    Dim viewRadius As Integer   '  
    Dim srcImg, targetImg, viewImg As Bitmap 
    Dim MouseX, MouseY, PreMouseX, PreMouseY As Integer 
    Dim tmpDistance As Double 
 
    '  
    Public Function makeTargetImg(ByVal inImg As Bitmap, ByVal outImgWidth As Integer, ByVal outImgHeight As 

Integer) As Bitmap 
        Dim outImg As New Bitmap(outImgWidth, outImgHeight, PixelFormat.Format24bppRgb) 
        Dim inData As BitmapData = inImg.LockBits(New Rectangle(0, 0, inImg.Width, inImg.Height), 

ImageLockMode.ReadOnly, PixelFormat.Format24bppRgb) 
        Dim outData As BitmapData = outImg.LockBits(New Rectangle(0, 0, outImg.Width, outImg.Height), 

ImageLockMode.ReadWrite, PixelFormat.Format24bppRgb) 
        Dim ptrIn As IntPtr = inData.Scan0 
        Dim ptrOut As IntPtr = outData.Scan0 
        Dim bytesIn, bytesOut As Long 
        Dim rgbvalIn(), rgbvalOut() As Byte 
        bytesIn = inData.Stride * inImg.Height 
        ReDim rgbvalIn(bytesIn - 1) 
        System.Runtime.InteropServices.Marshal.Copy(ptrIn, rgbvalIn, 0, bytesIn) 
        bytesOut = outData.Stride * outImg.Height 
        ReDim rgbvalOut(bytesOut - 1) 
        System.Runtime.InteropServices.Marshal.Copy(ptrOut, rgbvalOut, 0, bytesOut) 
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        Dim col, row, getX, getY As Integer 
        Dim R, G, B As Integer 
        Dim ratio As Double = inImg.Width / outImgWidth 
        For row = 1 To outImg.Height 
            For col = 1 To outImg.Width 
                getX = Int(col * ratio) 
                getY = Int(row * ratio) 
                R = rgbvalIn(inData.Stride * (getY - 1) + (getX - 1) * 3 + 2) 
                G = rgbvalIn(inData.Stride * (getY - 1) + (getX - 1) * 3 + 1) 
                B = rgbvalIn(inData.Stride * (getY - 1) + (getX - 1) * 3 + 0) 
                rgbvalOut(outData.Stride * (row - 1) + (col - 1) * 3 + 2) = R 
                rgbvalOut(outData.Stride * (row - 1) + (col - 1) * 3 + 1) = G 
                rgbvalOut(outData.Stride * (row - 1) + (col - 1) * 3) = B 
            Next 
        Next 
        System.Runtime.InteropServices.Marshal.Copy(rgbvalOut, 0, ptrOut, bytesOut)  ' Copy the RGB values back to 

the outImg 
        inImg.UnlockBits(inData)  ' Unlock the bits. 
        outImg.UnlockBits(outData) 
        Return outImg 
    End Function 
 
    '  
    Public Function fisheyeImg(ByVal inImg1 As Bitmap, ByVal inImg2 As Bitmap, ByVal mouseX As Integer, ByVal 

mouseY As Integer, ByVal viewRadius As Integer, ByVal viewScale As Double) As Bitmap 
        Dim outImg As New Bitmap(inImg2.Width, inImg2.Height, PixelFormat.Format24bppRgb) 
        Dim inData1 As BitmapData = inImg1.LockBits(New Rectangle(0, 0, inImg1.Width, inImg1.Height), 

ImageLockMode.ReadOnly, PixelFormat.Format24bppRgb) 
        Dim inData2 As BitmapData = inImg2.LockBits(New Rectangle(0, 0, inImg2.Width, inImg2.Height), 

ImageLockMode.ReadOnly, PixelFormat.Format24bppRgb) 
        Dim outData As BitmapData = outImg.LockBits(New Rectangle(0, 0, outImg.Width, outImg.Height), 

ImageLockMode.ReadWrite, PixelFormat.Format24bppRgb) 
        Dim ptrIn1 As IntPtr = inData1.Scan0 
        Dim ptrIn2 As IntPtr = inData2.Scan0 
        Dim ptrOut As IntPtr = outData.Scan0 
        Dim bytesIn1, bytesIn2, bytesOut As Long 
        Dim rgbvalIn1(), rgbvalIn2(), rgbvalOut() As Byte 
        bytesIn1 = inData1.Stride * inImg1.Height 
        bytesIn2 = inData2.Stride * inImg2.Height 
        ReDim rgbvalIn1(bytesIn1 - 1) 
        ReDim rgbvalIn2(bytesIn2 - 1) 
        System.Runtime.InteropServices.Marshal.Copy(ptrIn1, rgbvalIn1, 0, bytesIn1) 
        System.Runtime.InteropServices.Marshal.Copy(ptrIn2, rgbvalIn2, 0, bytesIn2) 
        bytesOut = outData.Stride * outImg.Height 
        ReDim rgbvalOut(bytesOut - 1) 
        System.Runtime.InteropServices.Marshal.Copy(ptrOut, rgbvalOut, 0, bytesOut) 
 
        Dim col, row As Integer 
        Dim R, G, B As Integer 
        Dim innerRadius As Integer = CInt(innerRatio * viewRadius) 
        Dim nowRadius, getRadius As Double 
        Dim difX, difY As Integer 
        Dim raidX, raidY As Double 
        Dim ratio As Double = inImg1.Width / outImg.Width 'srcImg  targetImg  
        Dim srcCenterX, srcCenterY, getCol, getRow As Integer 
 
        srcCenterX = CInt(mouseX * inImg1.Width / outImg.Width) 
        srcCenterY = CInt(mouseY * inImg1.Width / outImg.Width) 
 
        For row = 1 To outImg.Height 
            For col = 1 To outImg.Width 
                difX = col - mouseX 
                difY = mouseY - row 
                nowRadius = Math.Sqrt(difX ^ 2 + difY ^ 2) 
                If nowRadius > viewRadius + 1 Then '--- view  
                    R = rgbvalIn2(inData2.Stride * (row - 1) + (col - 1) * 3 + 2) 
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                    G = rgbvalIn2(inData2.Stride * (row - 1) + (col - 1) * 3 + 1) 
                    B = rgbvalIn2(inData2.Stride * (row - 1) + (col - 1) * 3 + 0) 
                Else 
                    If nowRadius <= innerRadius And nowRadius > 0 Then '--- view  
                        raidX = Math.Acos(difX / nowRadius) '  
                        raidY = Math.Asin(difY / nowRadius) '  
                        getRadius = nowRadius / viewScale * ratio 
                        getCol = srcCenterX + CInt(getRadius * Math.Cos(raidX)) 
                        getRow = srcCenterY - CInt(getRadius * Math.Sin(raidY)) 
                        R = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 2) 
                        G = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 1) 
                        B = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 0) 
                    Else 
                        If nowRadius < viewRadius And nowRadius > innerRadius Then '--- view  
                            raidX = Math.Acos(difX / nowRadius) '  
                            raidY = Math.Asin(difY / nowRadius) '  
                            getRadius = ((nowRadius - innerRadius) * (viewRadius - innerRadius / viewScale) / 

(viewRadius - innerRadius) + (innerRadius / viewScale)) * ratio 
                            getCol = srcCenterX + CInt(getRadius * Math.Cos(raidX)) 
                            getRow = srcCenterY - CInt(getRadius * Math.Sin(raidY)) 
                            R = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 2) 
                            G = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 1) 
                            B = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 0) 
                        Else 
                            If nowRadius <= viewRadius + 1 And nowRadius >= viewRadius Then '--- view  
                                R = 0 
                                G = 0 
                                B = 0 
                            Else 
                                If nowRadius = 0 Then '--- view  
                                    getCol = srcCenterX 
                                    getRow = srcCenterY 
                                    R = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 2) 
                                    G = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 1) 
                                    B = rgbvalIn1(inData1.Stride * (getRow - 1) + (getCol - 1) * 3 + 0) 
                                End If 
                            End If 
                        End If 
                    End If 
                End If 
                rgbvalOut(outData.Stride * (row - 1) + (col - 1) * 3 + 2) = R 
                rgbvalOut(outData.Stride * (row - 1) + (col - 1) * 3 + 1) = G 
                rgbvalOut(outData.Stride * (row - 1) + (col - 1) * 3) = B 
            Next 
        Next 
        System.Runtime.InteropServices.Marshal.Copy(rgbvalOut, 0, ptrOut, bytesOut)  ' Copy the RGB values back to 

the outImg 
        inImg1.UnlockBits(inData1)  ' Unlock the bits. 
        inImg2.UnlockBits(inData2)  ' Unlock the bits. 
        outImg.UnlockBits(outData) 
        Return outImg 
    End Function 
 
    '  
    Private Sub cobSelect_SelectedIndexChanged(ByVal sender As System.Object, ByVal e As System.EventArgs) 

Handles cobSelect.SelectedIndexChanged 
        Select Case cobSelect.SelectedItem 
            Case " " 
                srcImg = My.Resources.  
            Case " " 
                srcImg = My.Resources.  
            Case " " 
                srcImg = My.Resources.  
            Case " " 
                srcImg = My.Resources.  
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            Case " " 
                srcImg = My.Resources.  
            Case " " 
                srcImg = My.Resources.  
        End Select 
        targetImg = makeTargetImg(srcImg, picNavigate.Width, picNavigate.Height) 
        viewRadius = 170 
        tbRadius.Value = viewRadius / 10 
        lblRadius.Text = viewRadius 
        innerRatio = 0.8 
        tbinnerRatio.Value = CInt(innerRatio * 100) 
        lblinnerRatio.Text = "x " & Format(innerRatio, "0.00") 
        viewScale = Math.Round(srcImg.Width / targetImg.Width, 1) 
        If viewScale > 5 Then viewScale = 5 
        If viewScale < 1 Then viewScale = 1 
        tbScale.Value = viewScale * 10 
        lblScale.Text = "x " & Format(viewScale, "#.0") 
        picShrink.Image = targetImg 
        picNavigate.Image = targetImg 
    End Sub 
 
    '  
    Private Sub _Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load 
        viewRadius = 170 
        tbRadius.Value = viewRadius / 10 
        lblRadius.Text = viewRadius 
        innerRatio = 0.8 
        tbinnerRatio.Value = CInt(innerRatio * 100) 
        lblinnerRatio.Text = "x " & Format(innerRatio, "0.00") 
        viewScale = 1 
        tbScale.Value = viewScale * 10 
        lblScale.Text = "x " & Format(viewScale, "#.0") 
        lblX.Text = 0 
        lblY.Text = 0 
        PreMouseX = -10 
        PreMouseY = -10 
        Timer1.Interval = intervalLimit 
        Timer1.Enabled = False 
    End Sub 
 
    '  
    Private Sub tbScale_Scroll(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles tbScale.Scroll 
        viewScale = CDbl(tbScale.Value / 10) 
        lblScale.Text = "x " & Format(viewScale, "#.0") 
    End Sub 
 
    '  
    Private Sub tbinnerRatio_Scroll(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles 

tbinnerRatio.Scroll 
        innerRatio = CDbl(tbinnerRatio.Value / 100) 
        lblinnerRatio.Text = "x " & Format(innerRatio, "0.00") 
    End Sub 
 
    '  
    Private Sub tbRadius_Scroll(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles tbRadius.Scroll 
        viewRadius = CInt(tbRadius.Value * 10) 
        lblRadius.Text = viewRadius 
    End Sub 
 
    '  
    Private Sub picNavigate_MouseLeave(ByVal sender As Object, ByVal e As System.EventArgs) Handles 

picNavigate.MouseLeave 
        lblX.Text = 0 
        lblY.Text = 0 
        picNavigate.Image = targetImg 
        picShrink.Image = targetImg 
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        PreMouseX = -10 
        PreMouseY = -10 
        If Timer1.Enabled = True Then Timer1.Enabled = False 
    End Sub 
 
    '  
    Private Sub picNavigate_MouseMove(ByVal sender As Object, ByVal e As System.Windows.Forms.MouseEventArgs) 

Handles picNavigate.MouseMove 
        MouseX = CInt(e.X) 
        MouseY = CInt(e.Y) 
        lblX.Text = MouseX 
        lblY.Text = MouseY 
        If Timer1.Enabled = False Then Timer1.Enabled = True 
    End Sub 
 
    '  
    Private Sub Timer1_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Timer1.Tick 
        tmpDistance = ((MouseX - PreMouseX) ^ 2 + (MouseY - PreMouseY) ^ 2) ^ 0.5 
        If targetImg IsNot Nothing And tmpDistance > distanceLimit Then 
            Timer1.Enabled = False 
            Dim startTime As DateTime = DateTime.Now() 
            viewImg = fisheyeImg(srcImg, targetImg, MouseX, MouseY, viewRadius, viewScale) 
            picNavigate.Image = viewImg 
            PreMouseX = MouseX 
            PreMouseY = MouseY 
            Dim endTime As DateTime = DateTime.Now() 
            Timer1.Enabled = True 
            Dim spendTime As TimeSpan = endTime.Subtract(startTime) 
            lblSpend.Text = String.Format("{0:n3}", spendTime.TotalMilliseconds / 1000) & " sec" 
        End If 
    End Sub 
 
 
End Class 
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