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Abstract

This Thesis is an application of Food Price Calculator that use to
calculate food ‘s price by digital image processing and find the size of plate that can
separate price by one size for one price.First,the video camera will capture the picture
of tray pass the video card to computer in order to process.The program visual basic
will change the real picture to binary picture in order to easy process.Then get rid of
noise and use the process of finding the edge in order to find edge of plate.Next the
finding the edge of plate can tell the size of plate that will calculate food ‘s price by set

price for each size of plate.Finally the food s price is shown at monitor of computer.
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Dim E(1 To 1500) As String ' edge

Dim A(1 To 200, 1 To 200), b As Long 'save picture

Dim P(1 To 200), Center(1 To 15, 1 To 5) As String ' change point

Dim Max, Tran, Tran1, CaseSelect, Casecheck, Radius(1 To 15), StoreTotal, Total, Size,

Size1, Size2, Size3, Size4, Size5, Sizeb, Size7, Size8 As Integer

Private Declare Function GetDesktopWindow Lib "user32" () As Long
Private Declare Function GetDC Lib "user32" (ByVal hwnd As Long) As Long
Private Declare Function BitBlIt Lib "gdi32" _
(ByVal hDestDC As Long, _
ByVal x As Long, _
ByVvaly 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

‘Store to Binary
Private Sub Command1_Click()
Dim i, j As Integer

Const PIXEL =3
' ezVidCap1.CapSingleFrame
Picture2.ScaleMode = PIXEL
Form1.ScaleMode = PIXEL
hDestDC& = Picture2.hDC



x&=0:y& =0
nWidth& = Picture2.ScaleWidth

nHeight& = Picture2.ScaleHeight

hSrcDC& = Form1.hDC
xSrc& = 10: ySrc& = 10

dwRop& = &HCC0020
Suc& = BitBIt(hDestDC&, x&, y&, nWidth&, nHeight&, hSrcDC&, _
xSrc&, ySrc&, dwRop&)
" Call Clearsize
Fori=0To 159
Forj=0To 119
b = Picture2.Point(i, j)
If b >= 8388608 Then
b=0
Else
b=
End If

Ali+1,j+1)=b
Next

Next i

Call PaintTray
Call Kifill
Call Kifill
Fori=1To 160
A, 1) =1
A(i, 120) = 1

Next i



Fori=1To 120
A(1,i) =1
A(160, i) =1

Next i

Fori=1To 160

Forj=1To 120
If A(i, j) =1 Then

b=0
Else
b =256
End If
Picture2.PSet (i- 1, j- 1), RGB(b, b, b)
Next j

Next i

Call Calculate

Call keep

Label14 = CStr(Total)
End Sub

Sub Clearsize()

If Check1.Value = 0 Then
Size1=0

Size2 =0

Size3=0

Size4 =0

Size5=0

Else

Label11.Caption =0

End If
End Sub



'Paint Tray
Private Sub PaintTray()
Dim x, y As Integer
Fory=1To 120
Forx =1 To 160
If A(x, y) =0 Then
Alx,y) =1

Else

Exit For

End If

Next x
Nexty
Fory=120To 1 Step -1
Forx =160 To 1 Step -1
If Ax, y) =0 Then
Alx,y) =1
'Picture2.PSet (x -1, y- 1), RGB(0, 0, 0)

Else

Exit For

End If

Next x
Nexty
End Sub

'KFILL ALGORITHM

Sub Kfill()



Dimx, v, 1i,j, C, 1, n,w As Integer
y=1"'y=yaxis
Forj=1To 118 Step 1
X =1 'X=xaxis
y=y+1
Fori=1To 158 Step 1
X=x+1
If A(x, y) =0 Then
C=0
n=0
r=0
IfA(x-1,y-1)=1Then
n=n+1
r=r+1
End If
If(A(x-1,y-1)=1AndAx,y-1)=0) Or (A(x-1,y-1)=0And A(x,y-1) =1)
Then
C=C+1
End If

If A(x,y-1)=1Then
n=n-+1
End If
If(AX, y-1)=1AndAX+1,y-1)=0)Or(Ax,y-1)=0AndA(x +1,y-1) =
1) Then
C=C+1
End If

IfAx+1,y-1)=1Then

n=n-+1



r=r+1
End If
If(A(x+1,y—1):1AndA(x+1,y):O)Or(A(x+1,y—1)=OAndA(x+1,y):
1) Then
C=C+1

End If

IfA(x+1,y)=1Then
n=n+1
End If
h‘(A(x+1,y):1AndA(x+1,y+1):O)Or(A(x+1,y):OAndA(x+1,y+1)
=1) Then
C=C+1
End If

IfA(x+1,y+1)=1Then
n=n+1
r=r+1
End If
If(Ax +1,y+1) =1 AndA(x,y+1)=O)Or(A(x+1,y+1)=OAndA(x,y+1)
=1) Then
C=C+1
End If

If A(x,y + 1) =1 Then
n=n+1

End If



If(A(X, y +1) =1ANdA(X-1,y+1)=0)Or (A(x,y + 1) =0And A(x- 1,y + 1) =
1) Then
C='C+1
End If

IfAX-1,y+1)=1Then
n=n+1
r=r+1
End If
If(Ax-1,y+1)=1And A(x-1,y)=0) Or (A(x-1,y+1)=0And A(x-1,y) =
1) Then
C=C+1
End If

IfA(x-1,y) =1 Then
n=n-+1
End If
If (A(x-1,y) =1 AndA(x-1,y-1)=0)Or (A(x-1,y) =0And Ax-1,y-1)=1)
Then
C=C+1
End If

If C = 0 Then 'In case have no white block
Cc=1

Else 'Have white block
C=C/2

End If



If (C=1)And ((5<n)Or (5=n)) And (r > 1) Then
Alx,y) =1
'Picture2.PSet (x- 1,y - 1), RGB(0, 0, 0)
End If
End If
Next i

Next j

End Sub

Private Sub Command3_Click()
Picture2.Cls

End Sub

Sub Setlnitial()

Dim i, j As Integer

Fori=1To Max
E())="

Next i

Fori=1To 200
PG) ="

Next i

Fori=1To 15
Forj=1To5

Center(i, j) ="

Next j

Next i

Fori=1To 15
Radius(i) =0

Next i

End Sub



'Saperate Plate
Sub Calculate()
Dim x, y As Integer
finish:
Call Setlnitial
Fory=1To 120
Forx=1To 160
If A(x, y) =0 Then
Call FindTheEdge(x, y)

GoTo finish

End If
Next x
Nexty
End Sub

Sub FindTheEdge(x, y As Integer)
Dim C, D, n, P As Integer

E(1) = CStr(x) +" "+ CStr(y)
n="1
P = 4 ' direction into next block : right = 1 down = 2 left = 3up = 4
C=x
D=y-1
DoUntiiC=xAndD =y
If A(C, D) =0 Then
n=n+1

E(n) = CStr(C) +" "+ Cstr(D)



Select Case P ' to move 1 step
Case 1
P=4
c=cC
B=D-1
Case 2
P=

C=C+1

Case 3
p=2

D=D+1
Case 4
P=3
c=C-1
D=D
End Select
Else
Select Case P ' to move 1 step
Case 1
P=2
c=C
D=D+1
Case 2
P=3
c=C-1

Case 3
P=4
C=0



D=D-1
Case 4
pP=
C=C+1
D=D
End Select
End If
Loop
'Picture2.Cls
Max =n
ForP=1Ton
C = Cint(Left$(E(P), 4))
D = CInt(Right$(E(P), 4))
Next P
Call FindChangePoint

End Sub

Private Sub FindChangePoint()

Dimi, j, k, w, x, y, x1, y1, X2, Y2, X3, Y3, m, n, s As Integer

Dim direction, slope, slope1, slope2, slope3, slope4, slopeb As Integer
j=0

k=0

slope1 =0

slope2 =0

Fori=1To Max- 14 Step 1

slope3 = slope?2



slope2 = slope1

slope1 = slope

x = CInt(Left$(E(i), 4))
y = CInt(Right$(E(i), 4))

x1 = CInt(Left$(E(i + 7), 4)) 'Large value heip large plate
y1 = CInt(Right$(E(i +7), 4))

X2 = CInt(Left$(E(i + 14), 4))

Y2 = CInt(Right$(E(i + 14), 4)) 'Large value heip large plate but error small plate

'X3 = CInt(Left$(E(i + 9), 4))
Y3 = CInt(Right$(E(i + 9), 4))

If x1>xAnd y1 >y Then
direction =1

Elself x1 =x And y1 >y Then
direction = 2

Elself x1 <x And y1 >y Then
direction = 3

Elself x1 <x Andy1 =y Then
direction = 4

Elself x1 <x And y1 <y Then
direction = 5

Elself x1 =x Andy1 <y Then
direction = 6

Elself x1 >x And y1 <y Then
direction =7

Elself x1 >x And y1 =y Then
direction = 8

End If



Select Case direction

Case 1

If (X2 = x1 And Y2 < y1) Or (X2 > x1 And Y2 < y1) Or (X2 >x1 And Y2 = y1) Then
'Or (X3 = X1 And Y3 < Y1) Or (X3 > X1 And Y3 < Y1) Or (X3 >X1And Y3 =Y1)
slope =1
Else
slope =0

End If

Case 2
If (X2 > x1 And Y2 < y1) Or (X2 > x1 And Y2 = y1) Or (X2 > x1 And Y2 > y1) Then
'Or (X3>X1And Y3 <Y1)Or (X3 > X1 And Y3 = Y1) Or (X3 > X1 And Y3 > Y1)
slope = 1
Else
slope =0
End If
Case 3
If (X2 > x1 And Y2 = y1) Or (X2 > x1 And Y2 > y1) Or (X2 = x1 And Y2 > y1) Then
'Or (X3 > X1 And Y3 = Y1) Or (X3 > X1 And Y3 > Y1) Or (X3 = X1 And Y3 > Y1)
slope = 1
Else
slope =0
End If

Case 4
If (X2 >x1And Y2 >y1)Or (X2 =x1 And Y2 > y1) Or (X2 < x1 And Y2 > y1) Then

'Or (X3 > X1 And Y3 > Y1) Or (X3 = X1 And Y3 > Y1) Or (X3 < X1 And Y3 > Y1)
slope =1
Else
slope =0

End If



Case 5
If (X2 =x1 And Y2 >y1) Or (X2 < x1 And Y2 > y1) Or (X2 < x1 And Y2 = y1) Then
'Or (X3 = X1 And Y3 > Y1) Or (X3 < X1 And Y3 > Y1) Or (X3 < X1 And Y3 = Y1)
slope =1
Else
slope =0

End If

Case 6
If (X2 < x1 And Y2 >y1) Or (X2 <x1 And Y2 = y1) Or (X2 < x1 And Y2 < y1) Then
'Or (X3 < X1 And Y3 > Y1) Or (X3 < X1 And Y3 = Y1) Or (X3 < X1 And Y3 < Y1)
slope =1
Else
slope =0
End If

Case 7
If (X2 < x1 And Y2 =y1) Or (X2 <x1 And Y2 < y1) Or (X2 =x1 And Y2 < y1) Then

'Or (X3 < X1 And Y3 = Y1) Or (X3 < X1 And Y3 < Y1) Or (X3 = X1 And Y3 < Y1)
slope = 1
Else
slope =0
End If

Case 8
If (X2 <x1And Y2 <y1)Or (X2 =x1And Y2 < y1) Or (X2 > x1 And Y2 < y1) Then

'Or (X3 < X1 And Y3 < Y1) Or (X3 = X1 And Y3 < Y1) Or (X3 > X1 And Y3 < Y1)
slope =1
Else
slope =0

End If



End Select

If slope + slope1 >=2 Andi-k > 10 Then '+ slope2 + slope3
j=j+1
x = CInt(Left$(E(i + 11), 4))
y = CInt(Right$(E(i + 11), 4))
P(j) = CStr(x) +" "+ CStr(i) +" "+ CStr(y)
'Picture2.PSet (X, Y), RGB(0, 0, 0)
Text1.Text="p"&j&"="& p(j)

If P(1) =™ Then
Call Case1
Else
'For Show Change point
Fori=1Toj
X3 = Cint(Left$(P(i), 4))
Y3 = CInt(Right$(P(i), 4))
Next i
Tran1 =
Call Case2
End If

End Sub
'Find the center of the circle
Sub Case1()
Dim s, m As Integer
s = CInt(Right$(E(1), 4))
m = CInt(Right$(E(Max / 2), 4))



Radius(1) = Cint((m -s) / 2)

CaseSelect =1

Call CountPlate
End Sub
Sub Case2()
Dimi,j, k,w, x,y, x1, m, n,s, tAs Integer
Dim Linv(1 To 3,1 To 3), D, C, r(1 To 3) As Long
Dim Det, DetPos, DetNeg, I(1 To 3, 1. To 3) As Long

t=0

s = CInt(Mid$(P(1), 6, 5))

Fori=1To Tran1

Ifi = Tran1 Then
n = (CInt(Mid$(P(1), 6, 5))) + (CInt(Mid3$(P(1), 6, 5)))

Else
k = CInt(Mid$(P(i + 1), 6, 5))
n= (k) -(s)
End If
' For reduce error but if have n<25
If n <26 Then
GoTo Tooshort
End If
n=Int(n/2)

'find 3 points

Form=1To3
Ifi =Tran1 Then
Select Case m
Case 3
k = CInt(Mid$(P(1), 6, 5))
x = CInt(Left$(E(k +3), 4))



y = CInt(Right$(E(k + 3), 4))
Case 2

x = Cint(Left$(E(Max), 4))

y = CInt(Right$(E(Max), 4))
Case 1

x = CInt(Left$(E(s +9), 4))

y = CInt(Right$(E(s + 9), 4))
End Select
Else

Select Casem

Case 3
x = Cint(Left3(E(k + 3), 4))
y = CInt(Right$(E(k + 3), 4))
Case 2

x = CInt(Left$(E(s +n + 6), 4))

y = CInt(Right$(E(s + n + 6), 4))

Case 1
x = CInt(Left$(E(s +9), 4))
y = CInt(Right$(E(s + 9), 4))
End Select
End If

Center(i, m) = CStr(x) +" "+ CStr(y)

(m, 1) =x 'L(RC)
(m,2) =y

[(m, 3) =1

r(m) = -((x *x) + (y * y))



'DET(L)

GoTo Continue
Chkdet:

I(1, 1) =101, 1) +1

ChkdskValue = 1

Continue:

DetPos = ((I(1, 1) *1(2,2) *1(3,3)) + (I(1, 2) *1(2, 3) *
DetNeg = ((I(3, 1) *1(2,2) *1(1, 3)) + (1(3,2) *1(2,3) *

Det = DetPos - DetNeg
If Det = 0 Then
If ChkdskValue =1 Then
I(1,2) =1(1,2) + 1
ChkdskValue =0
Else
GoTo Chkdet
End If
End If
'Minor(Lij)*Cofactor
Linv(1, 1) = (12, 2) *1(3, 3))- (I(3, 2) * 1(2, 3))

Linv(1, 2) = -((12, 1) * 1(3, 3)) - (I3, 1) *1(2, 3)))
(

Linv(2, 1

(
(
Linv(1, 3) = WA 1743, 2)) - U3, 2))
(2,
(2,

(1, 1) *1(3,3))- (i3, 1) * 11, 3))

)=
2)=
Linv(2, 3) =
)

Linv(3, 1) = (I(1, 2) *1(2, 3))- (12, 2) * I(1, 3))

Linv(3, 2) = -((1(1, 1) * 1(2, 3)) - (1(2, 1) * I(1, 3)))

Linv(3,3) = (I(1, 1) *1(2,2)) - (I(2, 1) * (1, 2))
"Transpote Linv
Form=1To3

Forn=1To3

I(m, n) = Linv(m, n)

-((1(1,2)* 13, 3) - (I3, 2) * 11, 3)))
(

(1, 1) %13, 2) - (13, 1) *1(1, 2)))

I(3,
I(1,

) +3101,3)
1)) +((3,3) "

I(2,1)*

(2, 1) * 1(3, 2)))
I(1,2))



Next n

Next m
Form=1To3
Forn=1To 3

Linv(m, n) = I(n, m) / Det ' Divide by det
Next n

Next m

C = (Linv(1, 1) * r(1)) + (Linv(1, 2) * r(2)) + (Linv(1, 3) * r(3))
D = (Linv(2, 1) * r(1)) + (Linv(2, 2) * r(2)) + (Linv(2, 3) * 1(3))

C=1Int(-C/2) 'Center X
D=Int(-D/2) 'CenterY

t=t+1

Center(i, 4) = CStr(C) +" "+ CStr(D)

Text1.Text =" center" & i &" =" & center(i)

Tooshort:

k=0
nonzerot:
Fori=1To Tran1
If Center(i, 1) =™ Then
k=k+1
Forw =iTo Tran1

Forn=1To5



Center(w, n) = Center(w + 1, n)
Next n
Next w
End If
Next i
Fori=1To Tran1 -k
If Center(i, 1) =" Then
GoTo nonzero1
End If
Next i
Call FindRadius
End Sub

Private Sub FindRadius()
Dimi, j, k, w, x,y, x1,y1, m, n, s, t As Integer
Dim center1, center2 As String

Dim Sum, Sum1 As Long

' Sum many center by average

w=0

Fori=1ToTran
x = CInt(Left$(Center(i, 4), 4))
y = CInt(Right$(Center(i, 4), 4))
Forn=y-10Toy +10'y

Form=x-10Tox + 10 'X

center?2 = CStr(m) +" "+ CStr(n)
Fors=1ToTran

j = Cint(Left$(Center(s, 4), 4))



k = CInt(Right$(Center(s, 4), 4))
center! = CStr(j) +" "+ CStr(k)

If center2 = center1 Then

X1 =x1+]
y1=y1+Kk
w=w+1
End If
Next s
Next m

Next n

x1 = 1Int(x1/w)

y1 =Int(y1/w)

Center(i, 5) = CStr(x1) +" "+ CStr(y1)

x1=0
y1=0
w=0
Next i

'rearrange center
t=0
'The same center give another as "
Fori=1To Tran
Forj=i+1To Tran
If Center(i, 5) =" Then
GoTo pass1
Elself Center(j, 5) = " Then
GoTo pass

Else



x = CiInt(Left$(Center(i, 5), 4))
y = CInt(Right$(Center(i, 5), 4))
x1 = Cint(Left$(Center(j, 5), 4))
y1 = CInt(Right$(Center(j, 5), 4))
End If
If x =x1 Andy =y1 Then
Forn=1Tob
Center(j, n) ="
Next n
t=t+1
End If
pass:
Next |
passi:

Next i

'Show center
k=0
Forw=1ToTran
If Center(w, 5) =" Then
GoTo finish
End If
k=k+1
x = Cint(Left$(Center(w, 5), 4))
y = CInt(Right$(Center(w, 5), 4))

Next w

finish:
' AVERAGE RADIUS
Fori=1To Tran

If Center(i, 1) =™ Then



GoTo finish1

End If

x = Cint(Left$(Center(i, 5), 4))
y = CInt(Right$(Center(i, 5), 4))
Forj=1To3
x1 = CInt(Left$(Center(i, j), 4))
y1 = CInt(Right$(Center(i, j); 4))
Sum1 = Sar(((x - x1) * (x - x1)) + ((y -y1) * {y - y1)))
Sum = Sum + Sum1
Next j
Radius(i) = Int(Sum / 3)

Sum =0
finish1:
Next i
Tran=i-1

CaseSelect = 2
Call CountPlate

End Sub

Sub CountPlate()
Dim StrSize1, StrSize2, StrSize3, StrSize4, StrSize5 As String
Dim Price1, Price2, Price3, Price4, Priceb As Integer
If CaseSelect = 1 Then
Tran =1

End If

Fori=1To Tran
Select Case Radius(i)

Case 10 To 15



Size1 = Size1 + 1
Case 16 To 24
Size2 = Size2 + 1
Case 25 To 31
Size3 = Size3 + 1
Case 32 To 38
Size4 = Sized + 1
Case 39 To 45
Sizeb5 = Size5 + 1

End Select

StrSize1 = CStr(Size1)
StrSize2 = CStr(Size?2)
StrSize3 = CStr(Size3)
StrSize4 = CStr(Size4)
StrSize5 = CStr(Sizeb5)
Next i
Label1(1) = StrSize1
Label2(1) = StrSize2
Label3(1) = StrSize3
Label4(1) = StrSize4
Label5(1) = StrSize5

Price1 = Size1 *5
Price2 = Size2 * 10
Price3 = Size3* 15
Price4 = Size4 * 20
Price5 = Sizeb * 25
Label1(2) = CStr(Price1)
Label2(2) = CStr(Price2)
Label3(2) = CStr(Price3)



Label4(2) = CStr(Price4)
Label5(2) = CStr(Price5)

Label11 = CStr(Price1 + Price2 + Price3 + Price4 + Priceb)
Call PaintPlate
End Sub
'Paint all close plate
Private Sub PaintPlate()
Dim i, j, x, y, m, n As Integer
Fori=1To Max
x = CInt(Left$(E(i), 4))
y = CInt(Right$(E(i), 4))
Alx,y) =2
Next i
Fory=1To 120
Forx=1To 160

If A(x, y) =2 Then
Form=xTo 159

If A(m,y)=2And A(m + 1,y) =1 Then 'Andj =1
A(m,y) =0

X=m

GoTo Endline
End If

A(m,y) =1
Next m
End If
Endline:



Next x
Next y
Fori=1To Max
x = CInt(Left$(E(i), 4))
y = CInt(Right$(E(i), 4))
' Picture2.PSet (x, y), RGB(0, 0, 0)
Alx,y) =1
Next i

Call Kifill

Fory=0To 119
Forx =0To 159
IfA(x+1,y+1) =1Then
n=0
Elself A(x + 1,y +1) =0 Then
n =255
Else
n=0
End If
' Picture2.PSet (x, y), RGB(n, n, n)
Next x
Next y
Call Kifill
Call Kiill
Call Kiill

'call KFILL and then FINISH
End Sub
Private Sub Command11_Click()
Fori= 80 To 101



'x = CInt(Left$(E(i), 4))
'y = CInt(Right$(E(i), 4))
Picture2.PSet (i, 50), RGB(0, 0, 0)

Next i

End Sub

Private Sub Command12_Click()

'x = CInt(Left$(E(88), 4))

'y = CInt(Right$(E(88), 4))

Picture2.PSet (71, 0), RGB(0, 0, 0)

'x = CInt(Left$(E(104), 4))

'y = CInt(Right$(E(104), 4))

'Picture2.PSet (x, y), RGB(0, 0, 0)

End Sub

Sub keep()

Dim F, D As Variant

F = DateValue(Date)

D = TimeValue(Time)
Form2.Datal.Recordset. AddNew
Form2.Text1.Text = F
Form2.Text2.Text =D
Form2.Text3.Text = Size1
Form2.Text4.Text = Size2
Form2.Text5.Text = Size3
Form2.Text6.Text = Size4
Form2.Text7.Text = Size5
Form2.Text8.Text = Label11

If Check1.Value = 0 And Casecheck = 0 Then

Total = Total + CInt(Label11)



Casecheck =0

Size1=0
Size2=0
Size3=0
Size4 =0
Size5=0
Elself Check1.Value =1 Then
StoreTotal = CInt(Label11)

'"Total = Total + StoreTotal

Casecheck = 1
Elself Check1.Value = 0 And Casecheck = 1 Then

Total = Total + CInt(Label11)

Casecheck =0

StoreTotal =0

Size1=0

Size2 =0

Size3 =0

Size4 =0

Size5=0
End If

If D ="12.00PM" Then
Label14.Caption =0

End If
Form2.Data1.Recordset.Update

End Sub



Private Sub mnu1_Click()
Form1.Show

End Sub

Private Sub mnu2_Click()
Form2.Show

Call keep

End Sub





