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ABSTRACT

This thesis is presented theory and design in automatic’s system. Controlling robot’s arm
to crash objects is consisted of robot’s arm , webcam , computer and electronical circuitry.Aim
of this project is making robot’s arm to crash a thing by calculating the position of objects though

image processing.

First , we designed and made robot’s arm from pattern that we had designed before.And
then , we studied and designed electronical circuitry that is necessary for controlling robot’s arm.
This electronical circuitry consisted of microcontroller circuitry and motor circuitry. After
that , we made a program that can find a position and divide color though image processing.
And then , we processed data though computer which is written by C# language. We also
changed variable to be suitabled. And then , we sent data to microcontroller though sequence
ports. Micro-controller processed and sent signal to control robot’s arm. From experiment’s

result is showed that working system is designed for robot’s arm to crash anything
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Option Explicit

Dim RoddersMotion As New ClassMotion

Public M As Integer
Public N As Integer
Public O As Integer
Public p As Integer
Public Q As Integer
Public r As Integer
Public S As Integer
Public T As Integer
Public U As Integer
Public V As Integer
Public minx As Integer
Public miny As Integer
Public maxx As Integer

Public maxy As Integer

Private Declare Function SendMessage Lib "user32" Alias "SendMessageA" _
(ByVal hwnd As Long, ByVal wMsg As Long, ByVal wParam As Long, _

IParam As Any) As Long
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Private Declare Function capCreateCaptureWindow Lib "avicap32.dll" Alias _
"capCreateCaptureWindowA" (ByVal IpszWindowName As String, ByVal _
dwsStyle As Long, ByVal x As Long, ByVal y As Long, ByVal nWidth As Long, _
ByVal nHeight As Long, ByVal hwndParent As Long, ByVal nID As Long) As Long

Private mCapHwnd As Long

Private Const CONNECT As Long = 1034

Private Const DISCONNECT As Long = 1035

Private Const GET_FRAME As Long = 1084

Private Const COPY As Long = 1054

Private Const VIDEOFORMAT As Long = 1065
Private Const VIDEOSOURCE As Long = 1066
Private Const VIDEODISPLAY As Long = 1067
Private Const VIDEOCOMPRESSION As Long = 1070

Private Const PREVIEW As Long = 1074

Private Declare Function GetObject Lib "gdi32" Alias "GetObjectA" _

(ByVal hObject As Long, ByVal nCount As Long, IpObject As Any) As Long

Private Declare Function GetDIBits Lib "gdi32" (ByVal aHDC As Long, _
ByVal hBitmap As Long, ByVal nStartScan As Long, ByVal nNumScans As _

Long, IpBits As Any, IpBI As BITMAPINFO, ByVal wUsage As Long) As Long

Private Declare Function SetDIBits Lib "gdi32" (ByVal hdc As Long, _
ByVal hBitmap As Long, ByVal nStartScan As Long, ByVal nNumScans _

As Long, IpBits As Any, IpBI As BITMAPINFO, ByVal wUsage As Long) As Long

41



Private Type BITMAP '14 bytes
bmType As Long
bmWidth As Long
bmHeight As Long
bmWidthBytes As Long
bmPlanes As Integer
bmBitsPixel As Integer
bmBits As Long

End Type

Private Type BITMAPINFOHEADER '40 bytes
biSize As Long
biwidth As Long
biHeight As Long
biPlanes As Integer
biBitCount As Integer
biCompression As Long
biSizelmage As Long
biXPelsPerMeter As Long
biYPelsPerMeter As Long
biClrUsed As Long
biClrimportant As Long

End Type

Private Type RGBQUAD
rgbBlue As Byte
rgbGreen As Byte
rgbRed As Byte

rgbReserved As Byte
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End Type

Private Type BITMAPINFO
bmiHeader As BITMAPINFOHEADER
bmiColors As RGBQUAD

End Type

Private Const DIB_RGB_COLORS = 0&

Private Const BI_RGB = 0&

Private Const pixR As Integer =3
Private Const pixG As Integer = 2

Private Const pixB As Integer=1

Private Sub Find_Object(ByVal picColor As PictureBox)
Dim bitmap_info As BITMAPINFO

Dim pixels() As Byte

Dim bytes_per_scanlLine As Integer

Dim pad_per_scanLine As Integer

Dim x As Integer

Dimy As Integer

Dim ave_color As Byte

minx = picColor.Width
miny = picColor.Height
maxx =0

maxy =0
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' Prepare the bitmap description.
With bitmap_info.bmiHeader

.biSize = 40
.biWidth = picColor.ScaleWidth
' Use negative height to scan top-down.
.biHeight = -picColor.ScaleHeight
.biPlanes =1
.biBitCount = 32
.biCompression = BI_RGB
bytes_per_scanLine = ((((.biwidth * .biBitCount) + 31) \ 32) * 4)
pad_per_scanLine = bytes_per_scanLine - (((.biWidth * .biBitCount) +7) \ 8)
.biSizelmage = bytes_per_scanLine * Abs(.biHeight)

End With

' Load the bitmap's data.
ReDim pixels(1 To 4, 1 To picColor.ScaleWidth, 1 To picColor.ScaleHeight)
GetDIBits picColor.hdc, picColor.Image, _

0, picColor.ScaleHeight, pixels(1, 1, 1), _

bitmap_info, DIB_RGB_COLORS
' Modify the pixels.
Fory =1 To picColor.ScaleHeight

For x = 1 To picColor.ScaleWidth

If (pixels(pixB, x, y) > 246) And (pixels(pixG, x, y) > 246) And (pixels(pixR, X, y) > 246)
Then

pixels(pixR, x, y) = 0



pixels(pixG, x, y) =0

pixels(pixB, x, y) =0

If minx > x Then minx = x
If maxx < x Then maxx = x
If miny >y Then miny =y

If maxy <y Then maxy =y

'Else

'pixels(pixR, X, Y) = 255
'pixels(pixG, X, Y) =255
'pixels(pixB, X, Y) = 255

End If

Next x

Nexty

N = (minx + maxx) / 2

M = (minx + maxx) / 2

'picColor.Line (N, miny)-(M, maxy), vbGreen

0 = (miny + maxy) / 2

p = (miny + maxy) / 2
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'picColor.Line (minx, O)-(maxx, P), vbGreen

picColor.Line (minx, miny)-(maxx, miny), voRed
picColor.Line (maxx, miny)-(maxx, maxy), voRed
picColor.Line (minx, maxy)-(maxx, maxy), vbRed

picColor.Line (minx, miny)-(minx, maxy), voRed

picColor.Line (160, 0)-(160, 240), vbGreen

picColor.Line (0, 120)-(320, 120), vbGreen

shpLEDO(0).Visible = True

shpLEDO(0).BackColor = vbBlue

Q=(N+M)/2

r=(0+p)/2

shpLEDO(0).Width = 32

shpLEDO(0).Height = 32

shpLEDO(0).Top=0-16

shpLEDO(0).Left =N - 16

Labell.Caption = "Centeris (" & (N-16) & "," & (O - 16) & ")"
U=N-16

V=0-16
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check

End Sub

Private Sub cmdcon_Click()

mCapHwnd = capCreateCaptureWindow("WebcamCapture", 0, 0, 0, 320, 240, Me.hWnd,
0)

DoEvents
SendMessage mCapHwnd, CONNECT, 0,0
Picture3.Width = 320 * Screen.TwipsPerPixelX

Picture3.Height = 240 * Screen.TwipsPerPixelY

picColor.AutoSize = True

picColor.AutoRedraw = True

shpLEDO(0).Visible = False

shpLEDO(1).BackColor = vbGreen
shpLEDO(2).BackColor = vbGreen
shpLEDO(3).BackColor = vbGreen
shpLEDO(4).BackColor = vbGreen

Timerl.Enabled = True

End Sub



Private Sub cmdDiscon_Click()
DoEvents

SendMessage mCapHwnd, DISCONNECT, O, O

Timerl.Enabled = False

End Sub

Private Sub Form_Load()
picFovea.Width = 1500
picFovea.Height = 1500

End Sub

Private Sub Timerl_Timer()

SendMessage mCapHwnd, GET_FRAME, 0, 0

SendMessage mCapHwnd, COPY, 0, O

Picture3.Picture = Clipboard.GetData

Clipboard.Clear

picColor.Picture = Picture3.Image

picColor.Visible = True
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' Convert to gray scale.
Screen.MousePointer = vbHourglass
DoEvents

Find_Object picColor

Screen.MousePointer = vbDefault

Call RoddersMotion.showFovea(Picture3, picFovea)

End Sub

Private Sub check()

If U< 160 And V <120 Then
shpLEDO(1).BackColor = vbBlue
shpLEDO(2).BackColor = vbGreen
shpLEDO(3).BackColor = vbGreen
shpLEDO(4).BackColor = vbGreen

End If

If U> 160 And V <120 Then
shpLEDO(1).BackColor = vbGreen
shpLEDO(2).BackColor = vbBlue
shpLEDO(3).BackColor = vbGreen
shpLEDO(4).BackColor = vbGreen

End If

If U< 160 AndV > 120 Then

shpLEDO(1).BackColor = vbGreen



shpLEDO(2).BackColor = vbGreen
shpLEDO(3).BackColor = vbBlue
shpLEDO(4).BackColor = vbGreen

End If

If U>160 And V > 120 Then
shpLEDO(1).BackColor = vbGreen
shpLEDO(2).BackColor = vbGreen
shpLEDO(3).BackColor = vbGreen
shpLEDO(4).BackColor = vbBlue

End If

If U>320 And V > 240 Then

shpLEDO(1).BackColor = vbGreen
shpLEDO(2).BackColor = vbGreen
shpLEDO(3).BackColor = vbGreen
shpLEDO(4).BackColor = vbGreen
Labell.Caption = "Out Of Frame"

End If

End Sub

//Modules

Option Explicit
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Public Type RGBthingy
Value As Long

End Type

Public Type RGBpoint
Red As Byte
Green As Byte
Blue As Byte

End Type

Public Const ws_child As Long = &H40000000
Public Const ws_visible As Long = &H10000000
Public Const SWP_NOSIZE As Long = &H1&
Public Const SWP_NOMOVE As Long = &H2&
Public Const SWP_NOZORDER As Long = &H4&

Public Const SWP_NOSENDCHANGING As Long = &H400& '/* Don't send
WM_WINDOWPOSCHANGING */

Public Const HWND_BOTTOM As Long = 1&

Public Const SM_CYCAPTION As Long =4

Public Const SM_CXBORDER As Long = 5

Public Const SM_CYBORDER Aslong =6

Public Const SM_CYMENU As Long =15

Public Const SM_CXEDGE As Long =45
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Public Const SM_CYEDGE As Long =46

Declare Function ShellAbout Lib "shell32" Alias "ShellAboutA" _
(ByVal hWnd As Long, _
ByVal szApp As String, _
ByVal szOtherStuff As String, _
ByVal hicon As Long) As Long

Declare Function SetWindowTextAsLong Lib "user32" Alias "SetWindowTextA" (ByVal hWnd
As Long, ByVal LPCSTR As Long) As Long ' C BOOL

Declare Function GetSystemMetrics Lib "user32" (ByVal nindex As Long) As Long

Declare Function SetParent Lib "user32" (ByVal hWndChild As Long, ByVal hWndNewParent
As Long) As Long

Declare Function SetWindowPos Lib "user32" (ByVal hWnd As Long, ByVal hWndInsertAfter
As Long, ByVal x As Long, ByVal y As Long, ByVal cx As Long, ByVal cy As Long, ByVal wFlags
As Long) As Long

Declare Function DestroyWindow Lib "user32" (ByVal hWnd As Long) As Long 'C BOOL
Declare Function GetDiskFreeSpace Lib "kernel32" Alias "GetDiskFreeSpaceA" _
(ByVal IpRootPathName As String, _
IpSectorsPerCluster As Long, _
IpBytesPerSector As Long, _
IpNumberOfFreeClusters As Long, _

IpTtoalNumberOfClusters As Long) As Long 'C BOOL

Declare Function GlobalAlloc Lib "kernel32" (ByVal wFlags As Long, ByVal dwBytes As Long)
As Long

Declare Function GlobalFree Lib "kernel32" (ByVal hMem As Long) As Long
Declare Function Globallock Lib "kernel32" (ByVal hMem As Long) As Long

Declare Function GlobalUnlock Lib "kernel32" (ByVal hMem As Long) As Long
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Public Declare Sub CopyMemory Lib "kernel32" Alias "RtIMoveMemory" (IpvDest As Any,
IpvSource As Any, ByVal cbCopy As Long)

Declare Function Istrcpy Lib "kernel32" Alias "IstrcpyA" (ByVal IpStringDest As Long, ByVal
IpStringSrc As Long) As Long

Declare Sub CopyPTRtoANY Lib "kernel32.dIl" Alias "RtIMoveMemory" (ByRef Dest As Any,
ByVal PtrSrc As Long, ByVal length As Long)

Declare Sub CopyPTRtoLONG Lib "kernel32.dIl" Alias "RtIMoveMemory" (ByRef LONGDest As
Long, ByVal PtrSrc As Long, ByVal length As Long)

Declare Function BitBlt Lib "gdi32" (ByVal hDestDC As Long, ByVal x As Long, ByVal y As Long,
ByVal nWidth As Long, ByVal nHeight As Long, ByVal hSrcDC As Long, ByVal xSrc As Long,
ByVal ySrc As Long, ByVal dwRop As Long) As Long

Declare Function CreateBitmap Lib "gdi32" (ByVal nWidth As Long, ByVal nHeight As Long,
ByVal nPlanes As Long, ByVal nBitCount As Long, IpBits As Any) As Long

Public Declare Function SetBkColor Lib "gdi32" (ByVal hdc As Long, ByVal crColor As Long) As
Long

Public Declare Function SelectObject Lib "gdi32" (ByVal hdc As Long, ByVal hObject As Long)
As Long

Public Declare Function CreateCompatibleBitmap Lib "gdi32" (ByVal hdc As Long, ByVal
nWidth As Long, ByVal nHeight As Long) As Long

Public Declare Function CreateCompatibleDC Lib "gdi32" (ByVal hdc As Long) As Long
Public Declare Function DeleteDC Lib "gdi32" (ByVal hdc As Long) As Long

Public Declare Function DeleteObject Lib "gdi32" (ByVal hObject As Long) As Long

Public Const GMEM_MOVEABLE = &H2&

Public Const GMEM_SHARE = &H2000&

Public Const GMEM_ZEROINIT = &H40&

'VFW stuff
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Global Const WM_USER = 1024

Global Const WM_CAP_EDIT_COPY = WM_USER + 30

Global Const wm_cap_driver_connect = WM_USER + 10

Global Const wm_cap_set_preview = WM_USER + 50

Global Const wm_cap_set_overlay = WM_USER + 51

Global Const WM_CAP_SET_PREVIEWRATE = WM_USER + 52
Global Const WM_CAP_SEQUENCE = WM_USER + 62

Global Const WM_CAP_SINGLE_FRAME_OPEN = WM_USER + 70
Global Const WM_CAP_SINGLE_FRAME_CLOSE = WM_USER + 71

Global Const WM_CAP_SINGLE_FRAME = WM_USER + 72

Public Const WM_CAP_DLG_VIDEOFORMAT As Long = WM_USER + 41

Global Const DRV_USER = &H4000
Global Const DVM_DIALOG = DRV_USER + 100
Global Const WM_CAP_DRIVER_DISCONNECT As Long = WM_USER + 11

Declare Function SendMessage Lib "user32" Alias "SendMessageA" (ByVal hWnd As Long,
ByVal wMsg As Long, ByVal wParam As Long, ByVal IParam As Long) As Long

Declare Function capCreateCaptureWindow Lib "avicap32.dll" Alias
"capCreateCaptureWindowA" (ByVal a As String, ByVal b As Long, ByVal c As Integer, ByVal d
As Integer, ByVal e As Integer, ByVal f As Integer, ByVal g As Long, ByVal h As Integer) As
Long

Declare Function SendMessageAsLong Lib "user32" Alias "SendMessageA" _
(Byval hWnd As Long, _
ByVal wMsg As Long, _
ByVal wParam As Long, _
ByVal IParam As Long) As Long
Global Const WM_CAP_GRAB_FRAME As Long = WM_USER + 60

//ClassMotion
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Option Explicit

Dim hwndc As Long

Const SRCCOPY = &HCC0020

Public Sub showFovea(inputimage As PictureBox, fovealmage As PictureBox)
Dim rc As Long

fovealmage.Cls
Dim a As Integer

Dim b As Integer

a = frmTracking.U - 30

b = frmTracking.V - 30

rc = BitBlt(fovealmage.hdc, 0, 0, 100, 100, inputimage.hdc, a, b, SRCCOPY)

End Sub
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