B 00 " & BIRR| S UEre

(= lfl[h B 7

5% 5
% (=Y

3 aNiie eIl e %
T o N B S 158 #h =

: IR o B T

EE



TG RLAE I 1= EF"&FIL@QJTQI;I“ o FSATHEETRL N A ~ i i?vl\{ﬂc : pj%‘@@%f&'ﬁj%ﬁ[ﬁq
R T o SRR - WIEIE - S A BER o & SRS T RN

HED - IBABRLETE S IAVSONES - BB R PR TR SRS < - (YIRS
7 TE Y ER RS RI IO  [HES POFIPERA  Ep i
[ -



EORLIE By > TR LA E B2 RS o SSATEEIRL T RS AR AT
E o FIIPOR PRIET N o SYREH R R AR o FH I & & R (1) &
SRLEVE T AR - AR HILA Ao R - SR R STISPRIT) ¥ OB
SRR (A 53 PNIF T BRI Ppissl o e I RS BT R 2
S (S — ol A R BIRR R o SR



Summary

Compared with the traditional lens, wide-angle lens can make images of larger range, so they
are widely used in a lot of places, such as move backward cine-cameras, laparoscopes, and
burglarproof eyes. The drawback is that the images distort a lot and may cause the illusion to
human eyes and lead to erroneous judgments. This reserch takes the backward cine-camera as
example and utilizes multinomial function to correct the deformation and distortion of the
image. The results show that the method we use are quite effective and the model can be
applied to other equipment with wide-angle lens.
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Imports System.Runtime.InteropServices
Public Class Forml

Inherits System.Windows.Forms.Form

e EJ?‘F’?U}? Code By Ken Tucker -------------

Const WM_CAP As Short = &H400S

Const WM_CAP_DRIVER_CONNECT As Integer = WM_CAP + 10

Const WM_CAP_DRIVER_DISCONNECT As Integer = WM_CAP + 11

Const WM_CAP_EDIT_COPY As Integer = WM_CAP + 30

Const WM_CAP_SET PREVIEW As Integer = WM_CAP + 50

Const WM_CAP_SET_PREVIEWRATE As Integer = WM_CAP + 52

Const WM_CAP_SET_SCALE As Integer = WM_CAP + 53

Const WS_CHILD As Integer = &H40000000

Const WS_VISIBLE As Integer = &H10000000

Const SWP_NOMOVE As Short = &H2S

Const SWP_NOSIZE As Short = 1

Const SWP_NOZORDER As Short = &H4S

Const HWND_BOTTOM As Short = 1

Const TV_FIRST = &H1100

Const TVM_SETBKCOLOR = TV_FIRST + 29

Dim iDevice As Integer =0 'Current device 1D

Dim hHwnd As Integer 'Handle to preview window

Declare Function SendMessage Lib "user32" Alias "SendMessageA" _

(ByVal hwnd As Integer, ByVal wMsg As Integer, ByVal wParam As Integer, ByVal IParam As Object) As Integer
Declare Function SetWindowPos Lib "user32" Alias "SetWindowPos" (ByVal hwnd As Integer, _
ByVal hWndInsertAfter As Integer, ByVal x As Integer, ByVal y As Integer, _

ByVal cx As Integer, ByVal cy As Integer, ByVal wFlags As Integer) As Integer

Declare Function DestroyWindow Lib "user32" (ByVal hndw As Integer) As Boolean

Declare Function capCreateCaptureWindowA Lib "avicap32.dll" _

(ByVal IpszWindowName As String, ByVal dwStyle As Integer, _

ByVal x As Integer, ByVal y As Integer, ByVal nWidth As Integer, _

ByVal nHeight As Short, ByVal hWndParent As Integer, _

ByVal nID As Integer) As Integer

Declare Function capGetDriverDescriptionA Lib "avicap32.dll" (ByVal wDriver As Short, _
ByVal IpszName As String, ByVal cbName As Integer, ByVal IpszVer As String,

ByVal cbVer As Integer) As Boolean

Declare Function CreateCompatibleDC Lib "gdi32" Alias "CreateCompatibleDC" (ByVal hdc As Long) As Long
Declare Function CreateCompatibleBitmap Lib "gdi32" Alias "CreateCompatibleBitmap" (ByVal hdc As Long, _
ByVal nWidth As Long, ByVal nHeight As Long) As Long

Dim ImgData As IDataObject

Dim PreviewImg As Image

— 25 [PIORBGF| oo
Constad=0

Const a4 = 0.4723

Const a3 = 0.0926

Const a2 = -1.9768

Constal =2.412

Const Interval = 66 = Bﬁ 0.066 *p2v fig— v
Const ImgWidth = 320

Const ImgHeight = 240

Const MaxVal = 255

Const MinVal =0

Dim APL As Integer

Dim View As Double

Dim PixelColor As Color

16



Dim Viewlmg, tmpImg As Bitmap
Structure position
Dim GetRow As Integer
Dim GetCol As Integer
End Structure
Dim MapTable(ImgHeight, ImgWidth) As position
Dim row, col As Integer

Public Sub LoadDeviceList() "J[J1i77°E| Flf@]ug*;;['fﬁj
Dim strName As String = Space(100)
Dim strVer As String = Space(100)
Dim bReturn As Boolean
Dim no As Integer = 0
Do

bReturn = capGetDriverDescriptionA(no, sttName, 100, strVer, 100) "2V il ?Jév“['rﬁj %

If bReturn Then LstDevices. Items.Add(strName. Trim) ﬁﬁﬁj?‘?ﬁﬁ Jp™ ListBox
no=no+ 1
Loop Until bReturn = False
End Sub

Private Sub CreateMapTable() " = #8745 |- jlsshe
Dim CenterX, CenterY As Double
Dim Radius, NormRadius, NormfRadius, fRadius, MaxRadius, Angle As Double
Dim GetRow, GetCol As Integer
MaxRadius = Math.Sqrt(ImgWidth » 2 + ImgHeight A 2) / 2
CenterX = (ImgWidth + 1) / 2 : CenterY = (ImgHeight + 1) / 2
For row = 1 To ImgHeight
For col = 1 To ImgWidth
Radius = Math.Sqrt((col - CenterX) » 2 + (CenterY - row) * 2)
If Radius = 0 Then
fRadius =0
Angle =0
Else
NormRadius = Radius / MaxRadius

NormfRadius = a4 * NormRadius » 4 + a3 * NormRadius * 3 + a2 * NormRadius A 2 + al * _

NormRadius
fRadius = MaxRadius * NormfRadius
If (col - CenterX >= 0) And (CenterY - row >=0) Then '8~ g4l
Angle = Math.Asin(Math.Abs(CenterY - row) / Radius)
End If
If (col - CenterX <= 0) And (CenterY - row >=0) Then '27- 4L
Angle = Math.PI - Math.Asin(Math.Abs(CenterY - row) / Radius)
End If
If (col - CenterX <= 0) And (CenterY - row <= 0) Then '57= §[IL
Angle = Math.PI + Math.Asin(Math.Abs(CenterY - row) / Radius)
End If
If (col - CenterX >= 0) And (CenterY - row <= 0) Then "&]P454[liL
Angle = 2 * Math.PI - Math.Asin(Math.Abs(CenterY - row) / Radius)
End If
End If
GetRow = Int(CenterY - fRadius * Math.Sin(Angle) + 0.5)
GetCol = Int(fRadius * Math.Cos(Angle) + CenterX + 0.5)
MapTable(row, col).GetRow = GetRow
MapTable(row, col).GetCol = GetCol
Next
Next
End Sub

Private Sub OpenPreviewWindow() ‘ﬁf]?’, ’F@F‘,E‘{g (i [ ’Fi:{
Dim iHeight As Integer = PicCapture.Height
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Dim iWidth As Integer = PicCapture.Width

'Open Preview window in picturebox

hHwnd = capCreateCapture WindowA (iDevice, WS_VISIBLE Or WS_CHILD, 0, 0, ImgWidth, _

ImgHeight, PicCapture.Handle.ToInt32, 0)

" Connect to device

If SendMessage(hHwnd, WM_CAP_DRIVER_CONNECT, iDevice, 0) Then
SendMessage(hHwnd, WM_CAP_SET_SCALE, True, 0) /25 preview b iH{1 Uiy (7]
SendMessage(hHwnd, TVM_SETBKCOLOR, 0, RGB(0, 0, 0))
SendMessage(hHwnd, WM_CAP_SET_PREVIEWRATE, Interval, 0) it preview 51426 E*j?éﬁ@
SendMessage(hHwnd, WM_CAP_SET_PREVIEW, True, 0)
SetWindowPos(hHwnd, HWND_BOTTOM, 0, 0, PicCapture. Width, PicCapture.Height, _
SWP_NOMOVE Or SWP_NOZORDER)
BtnStop.Enabled = True
BtnStart.Enabled = False

Else
DestroyWindow(hHwnd)

End If

End Sub

Private Sub ClosePreviewWindow() 'fik L-FUlf Y (B i rJ;,’
SendMessage(hHwnd, WM_CAP_DRIVER_DISCONNECT, iDevice, 0)
DestroyWindow(hHwnd)

End Sub

Private Sub CopyClipboard() 'f&= il 'FJVT?'\/U Y [
SendMessage(hHwnd, WM_CAP_EDIT_COPY, 0, 0)
ImgData = Clipboard.GetDataObject()
If ImgData.GetDataPresent(GetType(System.Drawing. Bitmap)) Then
PreviewImg = CType(ImgData.GetData(GetType(System.Drawing.Bitmap)), Image)
End If
End Sub

Private Sub Correction() ' 2 WAL Y[ ViewImg
Dim tmpR, tmpG, tmpB As Integer
Dim tmpGetCol, tmpGetRow As Integer
Dim WidthGap, HeightGap As Double
WidthGap = ImgWidth - ImgWidth * View) / 2
HeightGap = (ImgHeight - ImgHeight * View) / 2
For row = 1 To ImgHeight
For col = 1 To ImgWidth
tmpGetCol = MapTable(Int(row * View + HeightGap + 0.5), Int(col * View + WidthGap + 0.5)).GetCol
tmpGetRow = MapTable(Int(row * View + HeightGap + 0.5), Int(col * View + WidthGap + _
0.5)).GetRow
If (tmpGetCol >= 1) And (tmpGetCol <= ImgWidth) And (tmpGetRow >= 1) And _
(tmpGetRow <= ImgHeight) Then
PixelColor = tmpImg.GetPixel(tmpGetCol - 1, tmpGetRow - 1)
tmpR = PixelColor.R + APL
tmpG = PixelColor.G + APL
tmpB = PixelColor.B + APL
If tmpR < MinVal Then tmpR = MinVal
If tmpR > MaxVal Then tmpR = MaxVal
If tmpG < MinVal Then tmpG = MinVal
If tmpG > MaxVal Then tmpG = MaxVal
If tmpB < MinVal Then tmpB = MinVal
If tmpB > MaxVal Then tmpB = MaxVal
Viewlmg.SetPixel(col - 1, row - 1, Color.FromArgb(tmpR, tmpG, tmpB))
Else
ViewImg.SetPixel(col - 1, row - 1, Color.FromArgb(MaxVal, MaxVal, MaxVal))
End If
Next
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Next
tmplmg.Dispose()
End Sub

Private Sub Form1 Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles MyBase.Load
=l il ST L TS
Call LoadDeviceList() (It 77 | o 7 ‘?ﬁﬂ
If LstDevices.Items.Count > 0 Then
LstDevices.SelectedIndex = 0
BtnStart.Enabled = True
Else
LstDevices.Items. Add("J=2 # | (= (! ?*F%ﬁﬁj")
BtnStart.Enabled = False
End If
Me.Timerl.Stop()
BtnStop.Enabled = False
PicCapture.SizeMode = PictureBoxSizeMode.StretchImage
APL = TrackBarl.Value "V fli ™% il
View = TrackBar2. Value / 100 VI 5
Call CreateMapTable()
End Sub

Private Sub BtnStart_Click(ByVal sender As Object, ByVal e As System.EventArgs) Handles BtnStart.Click
'F’aﬂl‘lﬁ}% o Fy ™

iDevice = LstDevices.SelectedIndex

Call OpenPreviewWindow() i ’E’[ U Y R e

Me.Timerl.Start()
End Sub

Private Sub BtnStop_Click(ByVal sender As Object, ByVal e As System.EventArgs) Handles BtnStop.Click
' LR S 2

ClosePreviewWindow() '{fk LR Y i FIBT v

BtnStart.Enabled = True

BtnStop.Enabled = False

PicCorrect.Image = Nothing

Me.Timerl.Stop()
End Sub

Private Sub TrackBarl MouseUp(ByVal sender As Object, ByVal e As System.Windows.Forms.MouseEventArgs)
Handles TrackBarl.MouseUp

APL = TrackBarl.Value "“VIH 7% F;‘ﬂ—‘zl;il
End Sub

Private Sub TrackBar2_MouseUp(ByVal sender As Object, ByVal e As System.Windows.Forms.MouseEventArgs)
Handles TrackBar2.MouseUp

View = TrackBar2. Value / 100V ! = il
End Sub

Private Sub Timerl Tick(ByVal sender As Object, ByVal e As System.EventArgs) Handles Timerl.Tick
[l ] TF‘,HJT [EEF R #Fo ?*?ﬁﬁj R (i

Call CopyClipboard()

tmplmg = PreviewImg.Clone

Viewlmg = PreviewImg.Clone

PreviewImg.Dispose()

Call Correction()

PicCorrect.Image = ViewImg.Clone

ViewImg.Dispose()

TextBoxl.Text="ft%E="& APL & " " & "/ F|=" & Int(150 * View + 0.5) & """
End Sub

End Class
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