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ABSTRACT

Presently, the technology development has taken many steps forward. This allows
electronic equipments to have continually smaller size, an example of which is Palm, a handheld
computer. This type of computer has many advantages including business use, entertainment, and
education. In such domain applications, the combination of the small electronic equipment and
search engines is becoming very popular. This project studies a search engine for retrieval of
digital images using query example that is sketched by PDA. The users are asked to sketch
picture that she/he wants to search, and the search engine will refrieved most similar images from
a database. This method is called content-based image retrieval (CBIR) that used image structure
as content descriptors for retrieval. The construction of image is completed by ‘capture’ and
‘transparency” algorithms. The software development of this project contains two paris. The first
part is the programming on Palm, and the second part is the programming on PC. This was
developed by Visual Basic. The experimental results show that the users are satisfied with the
retrieval performance of the proposed search engine. 1t can give good resulis although it has been
developed recently with some problems. We hope that others will develop this program further in

order to achieve better performance as well as solving the problems.
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Tnaluauveallsupsudumanuuneniiunes (PC)

1. vihesumnan

B Search Picture By Sketch T

¥
2. TAeveerios undnyiavua

Option Explicit
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 aliDC 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, 1pBits As Any, IpBI As
BITMAPINFO, ByVal wUsage As Long) As Long
Private Type BITMAP '14 bytes

bmType As Long

bmWidth As Long



—r

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 T.ong
biPlanes As Integer
biBitCount As Integer
biCompression As Long
biSizelmage As Long
biXPclsPerMeter As Long
biYPelsPerMeter As Long
biCltUsed As Long
biClrImportant As Long

End Type

Private Type RGBQUAD
rgbBlue As Byte
1gbGreen As Byte
rgbRed As Byte
rgbReserved As Byte

End Type

Private Type BITMAPINFO
bmiHeader As BITMAPINFOHEADER
bmiColors As RGBQUAD
End Type
Private Const DIB_RGB_COLORS =0&
Private Const BI RGB = 0&
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Private Const pixR As Integer =3
Private Const pixG As Integer =2
Private Const pixB As Integer = |
Private Sub Command1_Click(Index As Integer)
picSource. Picture = LoadPicture(App.Path & "\Test2.bmp")
Form1.Refresh
End Sub
Private Sub btnClear_Click()
'Clear the target box..
Form1.picTarget.Cls

Dim bitmap_info As BITMAPINFO

Dim pixels() As Byte

Dim bytes_per_scanLine As Integer

Dim pad_per_scanLine As Integer

Dim X As Infeger

Dim Y As Integer

Dim xx As Integer

Dim zz As Integer

Din ii As Integer

Dim i, j As Inieger

Dim a(20) As String

Dim b(20) As Integer

Dim myPath As String

Dim PositionMax As Integer

Dim Numax As Integer

O et e e e e e e e e e e ey

BT R S R R R
myPath = "C:\Sample Pic\"
i s s

R R R RN A R AR ANt

picTarget.Picture = LoadPicture(App.Path & "\Testl.bmp™)

picSource.Picture = LoadPicture(App.Path & "\Test2.bmp")
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femmoremm oo Write in Array

a(0) = (myPath & "\Patterm\P1.bmp")
a(1) = (myPath & "\Pattem\P2.bmp")
a(2) = (myPath & "\Patterm\P3.bmp")
a(3) = (myPath & "\Pattern\P4.bmp")
a(4) = (myPath & "\Pattern\P5.bmp")
a(5) = (myPath & "\Pattern\P6.bmp")
a(6) = (myPath & "\Pattern\P7.bmp")
a(7) = (myPath & "\Pattern\P8.bmp")
a(8) = (myPath & "\Pattern\P9 bmp")
a(9) = (myPath & "\Pattern\P10.bmp"}
a(10) = (myPath & "\Pattern\P11.bmp")
a(11) = (myPath & "\Pattern\P12.bmp")
a(12) = (myPath & "\Pattern\P13.binp")
a(13) = (myPath & "\Pattern\P14.bmp")
a(14) = (myPath & "\Pattern\P15.bmp™)
a(15) = (myPath & "\Pattern\P16.bmp")
a(16) = (myPath & "\Pattern\P'17.bmp")
a(17) = (myPath & "\Pattern\P18.bmp'")
a(18) = (myPath & "\Pattern\P19,bmp")
a(19) = (myPath & "\Pattern\P20.bmp")
a(20) = (myPath & "\Pattern\P21.bmp")
Fori=0To 20
' - I ST Blackbox

bytes per scanLinge =0

pad_per_scanLine=0

X=0

Y=0

picTarget.Picture = LoadPicture(a(i))

picSource.Picture = LoadPicture(App.Path & "\Test2.bmp")
‘picSource.Picture = LoadPicture(App.Path & "\Test2.bmp™)

mmrmmmm oo e e Prepare the bitmap description.



With bitmap_info.bmiHeader
.biSize =40
biWidth = picTarget.ScaleWidth
' Use negative height to scan top-down.
.biHeight = -picTarget.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 picTarget.ScaleWidth, 1 To picTarget.ScaleHeight)
GetDIBits picTarget.hDC, picTarget.Image,

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

bitmap_info, DIB RGB COLORS

----------------------------------------- Display the result on text2.
SetDIBits picto.hDC, picto.Image,
0, Picturel.ScaleHeight, pixels(1, 1, 1),
bitmap_info, DIB_RGB_COLORS
picto.Picture = picto.Image
ii=0
xx=0
zz=0
Forii=3 To 140
For xx =4 To 120
If (pixels(l, i, xx)) =0 Then zz = zz + 1
Next xx
Next ii

Text2.Text =zz
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Dim Pink As Long

Dim picX As StdPicture
Pink=0

Pink =RGB(0, 0, 0
"Now lets try out the transparent function..,

TransparentBlt picTarget.hDC, picSource.hDC, 0, 0, picTarget. Width / 15, picTarget.Height /
15, Pink

Set Picture L. Picture = CaptureWindow(0, 250, 50, 150, 200)

Function to search

' Prepare the bitmap description,
With bitmap_info.bmiHeader
.biSize = 40
biWidth = Picturel.ScaleWidth
" Use negative height to scan top-down.
.biHeight = -Picture 1.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 Picture1.ScaleWidth, 1 To Picturel.ScaleHeight)
GetDIBits Picturel.hDC, Picturel.Image,

0, Picture1.ScaleHeight, pixels(1, 1, 1), _
bitmap_info, DIB_RGB_COLORS
' Display the result,
SetDIBits picto.hDC, picto.Image,
0, Picture!.ScaleHeight, pixels(1, I, 1), _

bitmap info, DIB RGB COLORS



picto.Picture = picto.lmage

- - Scan pixel
Dim call As Integer
call =0
zz=1(
Forii=3To 140
Forxx=4To 120
If (pixels(l, ii, xx)) =0 Then zz =zz + |
Next xx
Next ti
Textl. Text = zz
call = (Val(Textl.Text) / Val(Text2. Text)) * 100
b(i} = call
‘Debug.Print b(i)
Nexti
"'MsgBox "b(0) =" & b(0) & "b(1)=" & b(1) & "b(2)=" & b(2)
“END----=nnnnneen A e 3 Blackbox

Forj=1To3
Numax = b(0)
Fori=0To 20
If b(i) >= Numax Then
Numax = b(i}
PositionMax = i
‘MsgBox "Found Position " & PositionMax & " is MAX =" & Numax
End If
Nexti
Ifj=1 Then
Text4. Text = b(PositionMax)
Picture2.Picture = LoadPicture(myPath & "\pix\pix" & PositionMax & ".bmp")
End If
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Ifj=2 Then
Text5.Text = b{PositionMax)}
Picture3.Picture = LoadPicture(myPath & "\pix\pix" & PositionMax & ".bmp")
End If
If j =3 Then
Text6, Text = b(PositionMax)
Picture4.Picture = LoadPicture(myPath & "\pix\pix" & PositionMax & ".bmp")
End If
‘MsgBox "Found at position : " & PositionMax & " =" & b{PositionMax)
b(PositionMax) = 0
Next |

End Sub

Private Sub Form_Load()
'Load the images...
picTarget.Picture = LoadPicturc(App.Path & "\Testl.bmp")
picSource.Picture = LoadPicture(App.Path & "\Test2.bmp")
End Sub

Private Sub Picture2_Click()
'save the imag to outputl.bmp

SavePicture Picture2.Picture, (App.Path & "\outputl.bmp")
End Sub

Private Sub Picture3_Click{)
'save the imag to output2.bmp

SavePicture Pictured.Picture, (App.Path & "output2.bmp")
End Sub




Private Sub Picture4 Click()
'save the imag to output3.bmp

SavePicture Pictured.Picture, (App.Path & Moutput3.bmp")
End Sub
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2.Tﬁﬂmaﬂu@a modScreenCapture

Option Explicit

' Set Picturel.Picture = CaptureForm(Me)
' PrintPicture Printer, Picture2.Picture

' Printer.EndDoc

‘or:

" Dim oPic As StdPicture

" Set oPic = CaptureWindow(0, 0, 0, _

' Screen Width / Screen. TwipsPerPixelX,

' Screen.Height / Screen. TwipsPerPixelY)
Option Base ¢
Privale Type PALETTEENTRY
peRed As Byte
peGreen As Byte
peBlue As Byte
peFlags As Byte
End Type
Private Type LOGPALETTE
palVersion As Integer
palNumEntrics As Integer
'Enough for 256 colors
palPalEntry{255) As PALETTEENTRY
End Type
Private Type GUID
Datal As Long
Data2 As Integer
Data3 As Integer
Datad(7) As Byte
End Type
Private Const RASTERCAPS As Long =38

Private Const RC_PALETTE As Long = &H100
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Private Const SIZEPALETTE As Long = 104
Private Type RECT
Left As Long
Top As Long
Right As Long
Bottom As Long
End Type
Private Type PicBmp
Size As Long
bitMapType As Long
hBmp As Long
hPal As Long
Reserved As Long
End Type
Private Declare Function BitBlt Lib "GDI32" ( _
ByVal hDCDest As Long, ByVal XDest As Long, _
ByVal YDest As Long, ByVal nWidth As Long, _
ByVal nlleight As Long, ByVal hDCSrc As Long, _
ByVal XSrc As Long, ByVal YSrc As Long, ByVal dwRop As Long) _
As Long
Private Declare Function CreateCompatibleBitmap Lib _
"GDI32" (ByVal hDC As Long, ByVal nWidth As Long, _
ByVal nHeight As Long) As Long
Private Declare Function CreateCompatibleDC Lib "GDI32" ( _
ByVal hDC As Long) As Long
Private Declare Function CreatePalette Lib "GDI32" ( _
IpLogPalette As LOGPALETTE) As Long
Private Declare Function DeleteDC Lib "GDI32" ( _
ByVal hDC As Long) As Long
Private Declare Function GetDeviceCaps Lib "GDI32" ( _
ByVal hDC As Long, ByVal iCapabilitiy As Long) As Long

Private Declare Function GetSystemPaletteEntries Lib _
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"GDI32" (ByVal hDC As Long, ByVal wStartIndex As Long, _
ByVal wNumEntries As Long, IpPaletteEntries _
As PALETTEENTRY) As Long
Private Declare Function GetWindowDC Lib "USER32" ( _
ByVal hWnd As Long) As Long
Private Declare Function OleCreatePictureIndirect _
Lib "olepro32.dil" (PicDesc As PicBmp, ReflID As GUID, _
ByVal fPictureOwnsHandle As Long, IPic As IPicture) As Long
Private Declare Function RealizePalette Lib "GDI32" ( _
ByVal hDC As Long) As Long
Private Declare Function ReleaseDC Lib "USER32" (
ByVal hWnd As Long, ByVal hDC As Long} As Long
Private Declare Function SelectObject Lib "GDI32" (_
ByVal hDC As Long, ByVal hObject As Long) As Long
Private Declare Function SelectPalette Lib "GDI32" (
ByVal hDC As Long, ByVal hPalette As Long, _
ByVal bForceBackground As Long) As Long
Public Function CaptureForm(frmSrc As Form) As Picture
On Error GoTo ErrorRoutineErr
'Call CaptureWindow to capture the entire form
'given il's window
‘handle and then retum the resulting Picture object
Set CaptureForm = CaptureWindow(frmSrc.hiWnd, 0, 0, _
frmSre.ScaleX(frmSre. Width, vbTwips, vbPixels),
frmSrc.ScaleY (frmSrc. Height, vbTwips, vbPixels))
ErrorRoutineResume:
Exit Function
ErrcrRoutineErr:
MsgBox "Project] . Modulel.CaptureForm" & Err & Emror
Resume Next
End Function

Public Function CreateBitmapPicture(ByVal hBmp As Long, _



) Y

ByVal hPal As Long) As Picture
On Error GoTo ErrerRoutineErr
Dimr As Long
Dim Pic As PicBmp
'TPicture requires a reference to "Standard OLE Types"
Dim IPic As IPicture
Dim IID_IDispatch As GUID
'Fill in with IDispatch Interface ID
With IID_IDispatch
Datal = &H20400
Data4(0) = &HCO
Datad(7) = &H46
End With
'Fill Pic with necessary parts
With Pic
"Length of structure
.Size = Len(Pic)
'Type of Picture (bitmap)
bitMapType = vbPicTypeBitmap
"Handle to bitmap
JhBmp =hBmp
'Handle to palette (may be null)
4Pal = hPal
End With
'Create Picture object
t = OleCreatcPictureIndirect(Pic, IID [Dispatch, 1, IPic)
'‘Return the new Picture object
Set CreateBitmapPicture = IPic
ErrorRoutincResume;
Exit Function
ErrorRoutineErr:

MsgBox "Project]l.Modulel.CreateBitmapPicture" & Err & Error
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Resume Next
End Function
Public Function CaptureWindow(ByVal hWndSrc As Long, _
ByVal LeftSrc As Long,
ByVal TopSrc As Long, ByVal WidthSrc As Long, _
ByVal HeightSrc As Long) As Picture
On Error GoTo ErrorRoutineErr
Dim hDCMemory As Long
Dim hBmp As Long
Dim hBmpPrev As Long
Dim rc As Long
Dim hDCSrc As Long
Dim hPal As Long
Dim hPalPrev As Long
Dim RasterCapsScrn As Long
Dim HasPaletteScrm As Long
Dim PaletteSizeScrn As Long
Dim LogPal As LOGPALETTE
'get device coniext for the window
hDCSrc = GetWindowDC(hWndSrc)
'‘Create a memory device context for the copy process
hDCMemory = CreateCompatibleDC(hDCSrc)
'Create a bitmap and place it in the memory DC
hBmp = CreateCompatibleBitmap(hDCSre, WidthSrc, HeightSrc)
hBmpPrev = SelectObjectthDCMemory, hBmp)
'gel screen properties
'Raster capabilities
RasterCapsScrn = GetDeviceCaps(hDCSre, RASTERCAPS)
'Palette support
HasPaletteScm = RasterCapsScm And RC_ PALETTE
'Size of palette

PaletteSizeScrmn = GetDeviceCaps(hDCSr¢, SIZEPALETTE)
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'If the screen has a palette, make a copy
If HasPaletteSern And (PaletteSizeScin = 256) Then
‘Create a copy of the system palette
LogPal.palVersion = &H300
LogPal.palNumEnlries = 256
r¢ = GetSystemPaletteEntries(thDCSie, 0, 256, _
LogPal.palPalEntry(0))
hPal = CreatePalette(LogPal)
'Select the new palette into the memory
'DC and realize it
hPalPrev = SelectPalette(hDCMemory, hPal, 0)
rc = RealizePalette(hDCMemory)
N End If
'Copy the image into the memory DC
r¢ = BitBlithDCMemory, 0, 0, WidthSrc, HeightSre,
hDCSre, LeftSrc, TopSre, vbSreCopy)
'"Remove the new copy of the on-screen image
'"hBmp = SelectObject(hDCMemory, hBmpPrev)
'If the screen has a paletie get back the palette that was
If HasPaletteScrn And (PaletteSizeScrn = 256) Then
hPal = SelectPalette(hDCMemory, hPalPrev, 0)
End If
'‘Release the device context resources back to the system
o r¢ = DeleteDC(hDCMemory)
‘ re = ReleaseDC(hWndSrc, hDCSrc)
'Call CreateBitmapPicture to create a picture
‘object from the bitmap and palette handles.
Set CaptureWindow = CreateBitmapPicture(hBmp, hPal)
ErrorRoutineResume:
Exit Function
ErrorRoutineErr:

MsgBox "CaptureWindow" & Err & Error

AN



Resume Next
End Function
Public Sub PrintPicture(Pm As Printer, Pic As Picture)
On Error GoTo ErrorRoutineErr
' Prints out the selected picture to the printer
Prn.PaintPicture Pic, 0, 0
ErrorRoutineResume:
Exit Sub
ErrorRoutineErr:
MsgBox "PrintPicture” & Err & Etror
Resume Next

End Sub
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3.Tf¥ﬂ‘UﬂﬂTuﬂa Transparent

"Written by Vegard Fiksdal, 2003
Private Declare Function CreateCompatibleDC Lib "GDI32" (ByVal hDC As Long) As Long
Private 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
Private Declare Function SetBkColor Lib "GDI32" (ByVal hDC As Long, ByVal crColor As
Long} As Long
Private Declare Function DeleteDDC Lib "GDI32" (ByVal hDC As Long) As Long
Private Declare Function DeleteObject Lib "GDI32" (ByVal hObject As Long) As Long
Private 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
Private Declare Function CreateCompatibleBitmap Lib "GDI32" (ByVal hDC As Long, ByVal
nWidth As Long, ByVal nHeight As Long) As Long
Private Declare Function SeleetObject Lib "GDI32" (ByVal hDC As Long, ByVal hObject As
Long) As Long
Private Declare Function GetObject Lib "GDI32" Alias "GetObjectA" (ByVal hObject As Long,
ByVal nCount As Long, IpObject As Any) As Long
Sub TransparentBlt(dsthDC As Long, srchDC As Long, X As Integer, Y As Integer, Width As
Integer, Height As Integer, TransColor As Long)

Dim maskDC As Long  'DC for the mask

Dim tempDC AsLong 'DC for temporaty data

Dim hMaskBmp As Long 'Bitmap for mask

Dim hTempBmp As Long ‘'Bitmap for temporary data

'First create some DC's, These are our gateways to assosiated bitmaps in RAM

maskDC = CreateCompatibleDC(dsthDC)

tempDC = CreateCompatibleDC(dsthDC)

'Then we need the bitmaps. Note that we create a monochrome bitmap here!

'this is a trick we use for creating a mask fast enough.

hMaskBmp = CreateBitmap(Width, Height, 1, 1, ByVal 0&)

hTempBmp = CreateCompatibleBitmap(dsthDC, Width, Height)



)

'..then we can assign the bitmaps to the DCs

hMaskBmp = SelectObject(maskDC, hMaskBmp)

hTempBmp = SelectObject{tempDC, hTempBmp)

'Now we can create a mask,.First we set the background color to the
‘transpatent color then we copy the image into the monochrome bitmap.
"When we are done, we reset the background color of the original source,
TransColor = SetBkColor(srchDC, TransColor)

BitBlt maskDC, 0, 0, Width, Height, srchDC, 0, 0, vbSrcCopy
TransColor = SetBkColor{srchDC, TransColor)

'The first we do with the mask is to MergePaint it into the destination.
‘this will punch a WHITE hele in the background exactly were we want the
'graphics to be painted in.

BitBlt tempDC, 0, 0, Width, Height, maskDC, 0, 0, vbSrcCopy

BitBlt dsthDC, X, Y, Width, Height, tempDC, 0, 0, vbMergePaint

"Now we delete the transparent part of our source image. To do this

'we must invert the mask and MergePaint it into the source image. the
'transparent area will now appear as WHITE,

BitB1t maskDC, 0, 0, Width, Height, maskDC, 0, 0, vbNotStcCopy
BitBlt tempDC, 0, 0, Width, Height, srchDC, 0, 0, vbSrcCopy

BitBIt tempDC, 0, 0, Width, Height, maskDC, 0, 0, vbMergePaint

"Both target and source are clean, all we have to do is to AND them together!
BitBlt dsthDC, X, Y, Width, Ieight, tempDC, 0, 0, vbSrcAnd

"Now all we have to do is to clean up after us and free system resources..
DeleteObject (hMaskBmp)

DeleteObject (hTempBmp)

DeleteDC (maskDC)

DeleteDC (tempDC)

End Sub
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