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Special Project Title Dcvelopment of Image Analysis Software for Microscopic Object
Size Measurement
Name Mr. Ruangwut Itsaramongkonkarn

Miss Wanichaya Mekprasart

Department Applied Physics Faculty of Science
Program Applied Physics - Science and Industry Instrumentation
Academic Year 2550

Special Project Advisor  Asst. Prof. Dr.Warawoot Thowladda

ABSTRACT

This spectal project proposes the development of image analysis software for
microscopic object size measurement. The image analysis program was developed by Microsoft
Visual Basic 6.0. A small size object was photographed through a microscope either with a
reticule in the eyepiece (known microscope magnification) or with a reference scale at object
plane (unknown microscope magnification). The developed software identifies the object size by
comparing the image of the object with the reference scale. The reticule with [00 micrometers
resolution linear scale was placed in the eyepiece of microscope. The reference scale placed at
object plane was 100 micromcters resolution grid array. The size, angle and radius of curvature of
object could be measured bv this software. The measurement results of this software were
rechecked by digital micrometer with the resolution of | micrometer. The experiment showed that
the measurement using cycpicce reticule as a reference scale were found to be much more

accurate than the measurement using a object reference scale.
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Option Explicit

Private thefile As String
Private thefile_delete As String
Private File_Img As String
Private Const LR_LOADFROMFILE
Private b As Integer

Private r As Integer

Private g As Integer

Private rg As Integer
Private Gr As gray

Private poi As poi

Private rs As Double
Private wid As Single
Private hig As Single
Private h As Double

Private v As Double

Private x1 As Integer
Private yl As Integer
Private Gr_threshold As Integer
Private start_x1 As Integer
Private last_x1 As Integer
Private start_yl As Integer
Private colorl As Long
Private clickl As Integer
Private d As Integer

Private sr As Single

Private sr_eye As Single
Private mid_sr As Single
Private midsr_eye As Single
Private flagl As Boolean
Private flag2 As Boolean
Private flag3 As Boolean
Private flag4 As Boolean

Private flagS As Boolean

=&HI0

‘blue
red
'green
‘gray
'gray ref

'zoom

'pixel of 1 blank method average

‘pixe! of 1 blank method medium

'set pencil

‘st draw line

'set pixel out of rang

'scl load pic meaument scale

'sclect cal result 2 method
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Private flag6 As Boolean

Private flag7 As Boolean 'set draw square
Private flag8 As Boolean 'set draw square
Private flag9 As Boolean

Private flagl 0 As Boolean 'set draw circle
Private flagl1 As Boolean 'set draw circle
Private flag]2 As Boolean

Private flagl3 As Boolean

Private flagl4 As Boolean

Private flagl5 As Boolean

Private flagl6 As Boolean ‘press cancel
Private flag17 As Boolean ‘choose mode
Private flag]18 As Boolean 'move pic
Private flag19 As Boolean 'move pic

Private df As Boolean

Private dis As Single

Private xIl As Single

Private x12 As Single

Private yll As Single

Private y12 As Single

Private dx As Single

Private dy As Single

Private s! As Integer

Private s2 As Integer

Private s3 As Integer

Private s4 As Integer

Private s5 As Integer

Private T7 As Integer

Private Result As Single
Private mid_result As Single
Private directory img As String
Private directory_text As String
Private Result_Radius As Single

Private Radius As Integer

B-4



Private ATan As Single
Private ref scale As Integer
Private Y_Auto As Integer
Private Auto As Integer
Private Microscope As Single
Private fso As New FileSystemObject
Private objfile As File
Private objts As TextStream
Private Type gray

Blmin As Integer

Blmax As Integer

Wmin As Integer

Wmax As Integer
Threshold As Integer

End Type

Private Type poi

Bimin As Long

Blmax As Long

Wmin As Long

Wmax As Long

End Type

Private Sub CmdResult_Click()

If flag9 = True Then

dis =dis /rs

If (dis <> 0) Then

If flag5 = True Then

Result = (dis / sr) * ref_scale

‘result miduim

mid_result = (dis / (mid_sr)) * ref_scale
Textl1.Text = Result

Text12.Text = mid_result

'MsgBox "result =" & result, vbOKCancel, result
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Else
On Error GoTe Err_Microscope_result
Microscope = CSng(Text7.Text)
'MsgBox "s =" & midsr_eye
Result = (100 / sr_eye) * (dis / Microscope)
mid_result = (100 / midsr_eye) * (dis / Microscope)
Textl [.Text = Result
Textl2. Text = mid_result
‘MsgBox "result =" & result & vbCrLt & "mid_result =" & mid_result, vbOKCancel, result
Exit Sub
Err_Microscope_result:
MsgBox "Plese input Microscope not 0 ", vbOKCancel + vbExclamation, "Error!”
Exit Sub
End If
Else
MsgBox "error”
End If
End If
End Sub

Private Sub Cmdup_Click()
Picture2.Cls

Gr_threshold = Gr_threshold + |
If Gr_threshold > 150 Then
Gr_threshold = 150

MsgBox "can't up”

End If

Text9.Text = Gr_threshold
sr_eye = epixel_sc(start_x1, last_x1, start_y1, Gr_threshold)
midsr_eye = medium_eye()

End Sub

Private Sub Cmddown_Click{(}
Picture2.Cls

Gr_threshold = Gr_threshold - 1
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If Gr_threshold < 50 Then

Gr_threshold = 50

MsgBox "can't down"

End If

Text9.Text = Gr_threshold

sr_eye = epixel_sc(start_x1, last_x1, start_y!, Gr_threshold}
midsr_eye = medium_eye()

End Sub

Private Sub CmdAuto_up_Click()
If flag® = True Then

Auto = Auto + |

If Auto > 255 Then

Auto =255

End If

Text10.Text = Auto

dis=0

Picture2.Cls

dis = Auto_line(Y_Auto, Auto, s, flags)
End If

End Sub

Private Sub CmdAuto_down_Click()
[f flag9 = True Then

Auto = Aulo - |

If Auto < 0 Then

Auto=0

End If

Text10.Text = Auto

dis=0

Picture2.Cls

dis = Auto_line(Y_Auto, Auto, rs, flag5)
End If

End Sub
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Private Sub Form_Load()

Forml.Lefi = 500

Form!.Top = 500

Formi.width = 15500

Formi.Height = 10700

Picturel ScaleMode = vbPixels

Picture2.ScaleMode = vbPixels

Picture2.AutoRedraw = True

Picture2. DrawWidth = 2

Picture2.Visible = False

Picturel.Left = 500

Picturel.Top = 500 + Toolbarl .Height

Picturel . width = ScaleX(607 + ScaleX(Picturel .width, ScaleMode, vbPixels) - Picturel.ScaleWidth, vbPixels,
ScaleMode)

Picturel.Visible = True

Picturel .Height = ScaleY(455 + ScaleY(Picturel.Height, ScaleMode, vbPixels) - Picturel ScaleHeight,
vbPixels, ScaleMode)

VScrolll.width = ScaleX(25, vbPixels, ScaleMode)

HScrelll Height = ScaleX(25, vbPixels, ScaleMode)

VScrolll.Move Picturel.Left + Picturel.width, Picturel Top, VScrolll.width, Picturel.Height
VScrolll . Max = 100

VSerolll . Min=0

VScrolll . Enabled = False

VScrolll.Visible = False

HScrolll . Move Picturel.Left, Picturcl. Tup + Picturel.Height, Picturel.width, HScrolll.Height
HScrolll Max = 100

HScrolll Min=0

HScrolll Enabled = False

HScrolll.Visible = False

Framel.Top = Picture1.Top

Framel.Left = VScrolll.Left + VScroiil.width + 500

Frame2.Top = Framel.Top + Framel.Hcight + 150

Frame2.Leflt = Framel.Left



Framed.Top = Frame2.Top

Frame4.Left = Frame2.Left + Frame2.width + 150
Frame3.Top = Frame2.Top + Frame2.Height + 150
Frame3.Left = Frame2.Left

Frame7.Top = Frame3.Top + Frame3.Height + 150
Frame7.Left = Frame3.Left

Frame5.Top = Frame7.Top + Frame7.tlcicht + 150
Frame$.Left = Frame7.Left

Frame6.Top = Frame3.Top

Frame6.Left = Frame5.Left + FrameS.width + 500
Frame3.Enabled = False

Text]l Text="X"

Text2. Text="Y"

TextS. Text=""

Text6.Text = "Radius”

Text7.Text = "Microscope"

Text8. Text = "100"

Textl]l.Text = "avr"

Text}2. Text="mid"

Texti3.Text = "angle"

is=1

flagl = False
flag2 = False
flag3 = True
flag5 = False
flagd = False
flag6 = True
flag7 = False
flag8 = False
flag9 = False
flagl10 = False
flagl ! = False

flag12 = False
flag13 = False



flagi4 = False

flagl5 = False

flagl6 = False

flagi7 = False

flag18 = False

flag19 = False

df = False

ref_scale = 100
Toolbarl.Enabled = False
Gr_threshold = 100
Text9.Text = Gr_threshold
Auto=130
Text10.Text = Auto
End Sub

Private Sub reset_flag()
flagl = False

flag2 = False

flag3 = True

flagS = False

flag4 = False

flag7 = False

flag8 = False

flag9 = False

flag10 = False

flagil = False

flagl2 = False

flagl3 = False

flagl4 = False

flagl5 = False

clickl =0

End Sub

Private Sub reset_variable()
yl =185

xl =0
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clickl =0
End Sub

Private Sub Form_MouseMove(Button As Integer, Shift As Integer, x As Single, y As Single)

If flag6 = True Then

MsgBox "Plase Choose Mode selection in measurment” & vbCrLf & "Eye Scale (when known
magnification)” & vbCrLf & "Object Scale  (when unknown magnification)"

flag6 = False

End If

End Sub

Private Sub Form_Resize()
On Error Resume Next
Form!1.width = 15500
Form1.Height = 10700
Err.Clear

End Sub

Private Sub mnuangle_Click()
Call Toolbar!_ButtonClick(Toolbarl.Buttons(10))

End Sub

Private Sub mnuAuto_Click()
Call Toolbari_ButtonClick(Toolbarl .Buitons(4))

End Sub

Private Sub mnuCal_Click()
Call Toolbarl _ButtonClick(Toolbarl.Buttons(8))

End Sub



Private Sub mnuCircle_Click()
Call Toolbar] ButtonClick(Toolbar]. Buttons(9))
End Sub

Private Sub mnuClearimage_Click()
Call Toolbarl _ButtonClick(Toolbarl . Buttons(5))
End Sub

Private Sub mnuDraw1_Click{()
Picture2.DrawWidth = |

End Sub

Private Sub mnuDraw2_Click()
Picture2.DrawWidth =2

End Sub

Private Sub mnuDraw3_Click()
Picture2 DrawWidth = 3

End Sub

Private Sub mnuDraw4_Click()
Picture2. DrawWidth = 4

End Sub

Private Sub mnuDraw5_Click()
Picture2.DrawWidth = 5

End Sub

Private Sub mnuExit_Click(}

If directory_text <> "" Then
objts.Close

End If

If df = True Then

fso.DeleteFile (thefile_delete)



df = False

End if
Unload Me
End Sub

Private Sub mnuLine_Click()

Call Toolbarl_ButtonClick(Toolbarl.Buttons(3))

End Sub

Private Sub mnuNew_Text_Click()

On Error GoTo ErrHandler _save

If directory_text <> "" Then

objts.Close

End If

CommonDialogl.Filter = "Text File(*.txt)}*.txt"
CommonDialogl.ShowSuve

directory_text = ComuionDialogl.FileName

s5 = Len(directory_text)

s5=55-3

directory_text = Lefi(directory_text, s5) + "txt"
fso.CreateTextFile (dircctorytext)

Set objfile = fso.GetFilo{ divectory_text)

Set objts = objfile.OpcnAsTextStream(ForWriting)
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objts. Write "Name" + Space(10) + "Length(Av.)" + Space(10) + "Length(Med.)" + Space(10)

+ "Radius" + Space(10) + "Angle"

objts. WriteLine

Exit Sub

ErrHandler_save:

If Err. Number = cd!Cancel Then

Exit Sub
End If
End Sub

Private Sub mnuQOpen_Click()

Dim Cancel As Boolean



Dim f As Integer
On Error GoTo ErrHandler
CommonDialog | Filter = "Bitmap(* bmp)|*.bmp|Jpeg(*.JPG)|*.]JPG"
CommonDialogl.CancelError = True
CommonDialogl.ShowOpen
If Not Cancei Then
thefile = CommonDialog! FileName
directory_img = dir(thefile)
f=jpg_to_bmp(thefile, directory_img)}
If df = True Then
fso.DeleteFile (thefile_delete)
df = False
End If
If (f = 0) Then
thefile = CommonDialog! .FileName
Else
thefile = directory _img
thefile_delete = thefile
df = True
End If
Picturel . Visible = True
VScrolll.Visible = True
HScrolll.Visible = True
Picture2.Visible = True
Picture2.Left =0
Picture2.Top =0
Picture2.Refresh
Picture2. width = ScaleX{(Picturel.widih, ScaleMode, vbPixels)

Picture2. Height = ScaleY (Picture]l .Heicht, ScaleMode, vbPixels)

Picture2.Line (0, 0)-(Picture2.ScaleWidih, Picture2.ScaleHeight), Picture2.BackColor, BF

Picture2.Picture = Picture2.image
Call resize(thefile, 608, 456, LR_LOADFROMFILE)
Picture2.Picture = Picture2.image

FrameS.Enabled = False
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Picture2 . DrawWidth = 2
rs=1

[f flag4 = True Then
Call reset_flag
rs =1
Gr_threshold = 100
HScrolll.Enabled = False
VScrolll .Enabled = False
HScrolll.Value =0
VScroltl.Value =0
Text9.Text = Gr_threshold

flag5 = True ‘choose mode cal

Text7.Locked = True
Text8.Locked = False
Call reset_variable
‘show file resize

'keep data of pixel

MsgBox "plase draw square in writc”

flag7 = True
Toolbarl.Enabled = False
Else

If flag5 = False Then

Call reset_flag

rs= 1

Gr_threshold = 100
Text9.Text = Gr_threshold
HScroll1.Enabled = False
VScrolll.Enabled = False
HScrolll Value=0
VScrol!l.Value = 0

IfT7 > 1 Then

flagl2 = True 'line calibrate

End If

'square calibrate
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Text7.Locked = False
Text8.Locked = True
Toolbarl .Enabled = False
End If
End If
End If
Exit Sub
ErrHandler:
If Err,Number = cdlCancel Then
flag16 = True
Cancel = True
Resume Next
End If
End Sub

Private Sub mnuPro_Click()
Form2.Visible = True

End Sub

Private Sub mnuSave_Text_Click()

s4 = Len(thefile)

s4=54-6

File Img = mid(thefile, 54, 3)

sl =21 - Len(Text] 1.T¢xt)

§2 =22 - Len(Text12.Text)

53 =16 - Len(Text6.Text)

objts.Write File_Img + Space(11) + Textl1.Text + Space(sl} + Text12.Text + Space(s2) +
Text6. Text + Space(s3) + Text13.Text

objts. WriteLine

End Sub

Private Sub mnuZoomin_Click()
Call Toolbarl_ButtonClick(Toolbari.3uitons(6))
End Sub



Private Sub mnuZoomout_Click()
Call Toolbar!_ButtonClick{Toolbar! Buttons(7}}
End Sub

Private Sub Optionl_Click()
flag$ = False

flag4 = False

flagl7 = True

Call mnuOpen_Click

End Sub

Private Sub Option2_Click()
flag5 = True

flagd = True

flagl7 = False

Call mruOpen_Click

End Sub

Private Sub Textl1_Change()
Textl 1. Text = Format{Text11.Text, "#0"}

End Sub

Private Sub Text12_Change()
Texti2.Text = Format(Text12.Text, "#0")

End Sub

Private Sub Text!3_Change()
Text13.Text = Format(Text13.Text, "#0.00")

End Sub

Private Sub Text6_Change()
Text6.Text = Format(Text6.Text, "#0")

End Sub
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Private Sub Text7 Change(}

T7=T7+1

If T7 = 2 Then

flag12 = True "line calibrate
End If

End Sub

Private Sub Text8_Change()
ref_scale = CInt(Text8.Text)

End Sub

Private Sub Toolbar! ButtonClick(ByVal Button As MSComctILib.Button)
Dim aey As Integer
Select Case Button.Key
Case "pencil”
Picture2.Cls
flagl = True
flag9 = False
flagl0 = False
flagl4 = False
flag2 = False
flagl1 = False
flagl5 = False
flagi8 = False
clickl =0
Picture2.MousePointer = 99
Picture2.Mouselcon = LoadPicture("F:\aey\icon\cross_r.cur")
Case "save"
If directory_text="" Then
On Error GoTo ErrHandler_save
CommonDialogl .Filter = "Text File(*.txt){*.txt"
CommonDialog!.Show Save

directory_text = CommonDialog|.FileName
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85 = Len(directory text)
s5=s5-3
directory_text = Lefi{ircctory_text, s5) + "txt"
fso.CreateTextFile (directory_text)
Set objfile = fso.GelFilc(directory_text)
Set objts = objfile.Opon AsTextStream(ForWriting)
objts. Write "Name" + Space(10) + "Length(Av.)" + Space(10) + "Length(Med.)" + Space(10)
+ "Radius" + Space(10) + "Angle"
objts. WriteLine
End If
s4 = Len(thefile)
s4=s4-6
File_Img = mid(thelilc. 54, 3)
s1 =21 - Len{Text! 1.7 xt)
52 =22 - Len{Textl2. [ cxt)
53 =16 - Len(Text6."Tcx0)
objts. Write File_lmg - Space(l1) + Textl1.Text + Space(sl) + Text12 Text + Space(s2) +
Text6.Text + Space(s3) + Textl3. Tun:
objts. WriteLine
Frame5.Enabled = I'.... »
Exit Sub
ErrHandler_save:
[f Err.Number = cdICancel Then
Frame5.Enabled = False
Exit Sub
End If
Case "peint”
Picture2.Cls
flagl = False
flag9 = True
flagl 0 = False
flagl4 = False
flag2 = False
flagl1 = False
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flagl5 = False
flag18 = False
clickl =0
Picture2, MousePointer = 99
Picture2 Mouselcon = LoadPicture("F:\aey\icon\cross_r.cur")
Case "rubber”
Picture2.Cls
flag2 = False
flagll = Falsc
flagl5 = Falsc
clickl =0
Case "zoom"
rs=rs+ 0.5
[frs <=5 Then
wid = Fwidih(rs)
hig = Fheight(rs)
Picture2.width = wid + Picture2.width - Picture2.ScaleWidth
Picture2. Height = hig -~ Picture2.Height - PictureZ. ScaleHeight
Picture2.Picture = LoudPicture("")
Picture2.Linc (U, 0)-(Picture2.ScaleWidth, Picture2.ScaleHeight), Picture2.BackColor, BF
Call resize(thelile, wid, hig, LR_LOADFROMFILE)
Picture2.Picture = Picturc2.image
flag2 = False
flagll = Falsc
flag15 = False
clickl =0
domove
Else
rs=5
End If
Case "out"
rs=rs5-0.5
Ifrs >=1 Then

wid = Fwidth(rs) + 1
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hig = Fheight(rs) + 1
Picture2.width = wid + Picture2.width - Picture2.ScaleWidth
Picture2. Height = hiy + Picture2.Height - Picture2.ScaleHeight
Picture2.Picture = LoadPicture("")
Picture2.Line (0, 0)-(Picture2.ScaleWidth, Picture2 ScaleHeight), Picture2.BackColor, BF
Call resize(thefile, wid, hig, LR_LOADFROMFILE)
Picture2.Picture = Picture2.image
flag2 = False
flag11l = False
flagl5 = False
clickl =0
domove
Else
rs=1
End If
Case "open”
flag4 = Falsc
Call mnuOpen_Click
Case "calibrate”

Picture2.DrawWidth =

(=]

Picture2.Cls
flag2 = Falsc
flagll = False
flag15 = False
flag18 = Fulse
clickl =0
If flag17 = Falsc Then
Call reset_{12
flags = True "‘choose mode cal
Text8.Locked = Faise
Call reset_variable
MsgBox "pluac draw square in write"
flag7 = Tru ‘square calibrate

Toolbarl.Enabled = False



Else

Call reset {lay

flagl2 = Truc ‘line calibrate
flag5 = False

Text8.Locked = Truy

Toolbarl.Enubled = False

End If

Case "circle"

Picture2.Cls

flagl0 = Tyue
flagl = False
flag9 = Falx¢

flagi4 = Fal::
flag2 = Ful.
flagll =t o
flagls="Tu! ¢
flagl8 =1 =
clickl =0

Picture2.M. selPointer =99

Picture2.Mi.. <cleon - LoadPicture{"F:\aey\icon\crass_r.cur”)

Case "angle”

Picture2.C'!
flagld="T: -
flaglOo=1"
flagl = Fu..
flag9 = Fuls
flag2 = F.
flagll =1
flagls=1.
flagl8=1.
clickl =¢

Picture2.).. <cPointer =99

Picture2.)  scleon = LoadPicture("F\aey\icon\cross_r.cur")

Case "Move"
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Picture2.C
flagl8 =1
flagid =1,
flaglO=T
flagl = Fu
flagg =F.
flag2 = F..
flagll =}
flagl5 =1
clickl =¢(
Picture2.”  scPolnter =99
Picture2.’ seleon = LoadPicture("F \aey\icom\hmove.cur")
End Select
Frame5.Enabl! alse
End Sub
Private Sub pictureZ_Kecy'! JHa Code As Integer, Shift As Integer)
Select Case KeyCode
Case vbKeyPageDown
If flag10 = True Thu
‘MsgBox "page down
Picture2.Cls
Radius = Radius - 1
If Radius < 0 Then

Radius=0
End If
Picture2.Circle (x11, » Sadins

If tlag5 = True Then

Result_Radius = ((Ru /(mid_sr)) * ref_scale) / rs
Text6. Text = Resull_ N

Exit Sub

Else

On Error GoTo Err_» wope_Down

Microscope = CSng T

Result_Radius = (( 1/ “Jsr_eve) * (Radius / Microscope)) / 1s
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Text6.Text = Result_ |
Exit Sub
End If

Err_Microscope_Down:
MsgBox "Plese inpu: axcope not 0", vbOK Cancel + vbExclamation, "Error!”
Picture2.Cls
flagl1 = False
Exit Sub
End If

Case vbKeyPageUp

If flag10 = True The
Picture2.Cls
Radius = Radius + |
Picture2.Circle (x11. s
If flag5 = True The:
Result_Radius = (i smid_st)) * ref_scale) / rs

Text6.Text = Result

Exit Sub

Else

On Error GoTo Err . sope Up

Microscope = CSn S

Result Radius = ((! sr_eye) * (Radius / Microscope)) / 1s

Text6.Text = Result
Exit Sub
End If
Err_Microscope_Up:

MsgBox "Plese inj:. e not 0, vbOKCancel + vbExclamation, "Error!”
Picture2.Cls
flagl1 = False
Exit Sub
End If

Case vbKeyUp
If flag10 = True Ti.:

Picture2.Cls
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yll=yll-1
Picture2.Circle (x11. - “dius
End If
Case vbKeyDown
If flag10 = True The
Picture2.Cls
yll=yll +1
Picture2.Circle (x11 sdius
End If
Case vbKeyLeft
If flagl 0 = True The
Picture2.Cls
xIl =xl1 -1
Picture2.Circle (x11, wdius
End If
Case vbKeyRight
If flagl0 =True Th -
Picture2.Cls
xI=xl1+1
Picture2.Circle (x11. - s
End If
Case vbKeyEscape
Picture2.Cls
flag2 = False
flagl | = False
flagl5 = False
clickl =0
End Select
End Sub
Private Sub Color_to_R¢ “x Long)
r = color And &HFF&
g = (color And &HFF( 100&
h = {color And &HFFi 110000

rg=(+g+b)/3
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End Sub

Private Sub Picture2_Muat a(Button As Integer, Shift As Integer, x As Single, y As Single)
Dim delX As Integer

Dim delY As Integer

If flagh = True Then

dis=0

Picture2.Cls

Y Auto=y

dis = Auto_line(Y Auto, - Alag5)
dis=dis/rs

If (dis <= 0) Then

If flag5 = True Then

Result = (dis / sr) * ref_sc

'result miduim

mid_result = (dis / (mid_» ¢ seale
Textl1.Text = Result

Texti2. Text= mid_resu!!

Else

On Error GoTo Err_Micr Auto
Microscope = CSng(Tex!

Result = (100/sr_eye) * ¢ [Croscope)
mid_result = (100 / mids 1dis / Microscope)
Textl |.Text = Result

Text]2.Text =mid resu!:

clickl =0

Exit Sub

Err_Microscope_Auto:

MsgBox "Plese input Mi. *not 0", vbOKOnly + vbExclamation, "Error!"
Picture2.Cls
Exit Sub
End If
Else
MsgBox "please C. it Zoom Microscope” & vbCrLf & "Choose at the Object ", vbOKOnly +

vbExclamation, "Error!"



clickl =0
End If
End If
If flag]l = True Then
click] = clickl + 1
If clickl = | Then
xll =x
yll =y
End If
If clickl = 2 Then
xl2=x
yi2=y
dis = ((((x11 - x12) ~2) +
If flag5 = True Then
Result = (dis / sr) * ref_sc:
‘result miduim
mid_result = (dis / {mid s
Textl1.Text = Result
Text12.Text = mid_result
clickl =0
Else
On Error GoTo Err_Micr
Microscope = CSng(Tex:
Result=(100/sr_eye) *
mid_result = (100 / midsr
Textl1.Text = Result
Texti2.Text = mid_resu”
clickl1 =0
End If
End If
flag2 = flag2 Xor True
Exit Sub

Err_Microscope:

B T T T RNy R Ty T R T TR Y R A R T TN L R T R TR AT RS TR IR

yl)y s ri2n+ 1) /s

I_scale

Jicroscope)

< (dis / Microscope)
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MsgBox "Plese input Miv enot 0", vbOKCancel + vbExclamation, *Error!"
Picture2.Cls
click1 =0
flag2 = flag2 Xor True
Exit Sub
End If
If flag7 = True Then
clickl = clickl + 1
If clickl = 1 Then
xil =x
yll=y
End If
If clickl = 2 Then
xl2=x
yl2=y
clickl =0
flag7 = False
Picture2.Cls
Call maxmin(x11, x12, y!!
Call Save_Maxmin
End If
flag8 = flag8 Xor True
End If
If flag10 = True Then
clickl = clickl + 1
ffclickl = [ Then

xM =x

yli=y

flagl1 = True
End If
If clickl =2 Then

flagl1 = False
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click! =0
End If
End If
If flag12 = True Then
clickl = clickl + 1
If clickl =1 Then
xll =x
yil=y
End If
ifclickl = 2 Then
xI2=x
ylz=y
Picture2.Cls
start_x1 = xll
last_x1 = xl2
start_yl =yll
sr_eye = epixel_sc(start_x!. <(_xI, start_yl, Gr_threshold)
midsr_eye = medium_eye("
[f (midsr_eye=0 Ormidsr. > = 1000) Then
MsgBex "plese choose at s
clickl =0
flag13 = flag13 Xor True
Exit Sub
End If
Frame5.Enabled = True
flag12 = False
Toolbar1.Enabled = True
clickl =0
End If
flagi3 = flag13 Xor True
End If

L TR R L T Ry T R TR O e R T e L T T L L TR L L R T T T TR T NN L S TR IR TR T R R TR TR T R TR TN}

If flagl4 = True Then



clickl =clickl + 1

If clickl =1 Then
xil =x

yil=y

End If

[fclickl = 2 Then
xl2=x

yl2=y

delX = Abs(x12 - xil)
delY = Abs(yl2 - yl1)
ATan = ATan2(delX, delY)

Picture2.Line (x11, yl11)-(x12, vi})
Picture2.Line (xI12, yl1)-(x12, +12)

Text13.Text = ATan
clickl =0

End If

flagi5 = flag15 Xor True
End If

LR T R L T L L T L TR TR N TR T R R TR T R T O D T L T TR TR LR TR (N (O

If flag18 = True Then
xll =x

yll=y

flag19 = True

End If

End Sub

Private Sub Picture2_MouscUp{Bulton As Integer, Shift As Integer, x As Single, y As Single)

If flagt% = True Then
flagl9 = False

End If

End Sub

Private Sub Picture2_Mousch love(Button As Integer, Shift As Integer, x As Single, y As Single)

DoEvents

Text]. Text="X="&x
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Texi2 Text="Y="&y

Color_to RGB (Picture2.Pointl(x, y))

Text5. Text=rg

If flag2 = True Then

Picture2.Cls

Picture2.Line {x11, yl11)-(x, y)

End If

If flag8 = True Then

Picture2.Cls

Picture2.Line (xI1, yl1)-(x, y),, B

End If

If flag11 = True Then

Picture2.Cls

Radius = ((x11 -x)*2 + (yl1 -y)~2)~{(1/2)
Radius = Radius \ 1

Picture2.Circle (x11, yI1), (Radius)

If flag5 = True Then

Result_Radius = ((Radius / (mid_sr)) * ref_scale) / rs
Text6.Text = Result_Radius

Exit Sub

Else

On Error GoTo Err_Microscope_circle
Microscope = CSng{Text7.Text)

Result Radius = ((100/ midsr_cye) * (Radius / Microscope)) / rs
Tex16.Text = Result_Radius

Exit Sub

End If

Err_Microscope_circle:

MsgBox "Plese input Microscope not 0, vbOKCancel + vbExclamation, "Error!”

Picture2.Cls
flagll = False
clickl =0
Exit Sub

End If
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If flag13 = True Then
Picture2.Cls

Picture2.Line (x11, yl1)-(x, y)
End If

If flagl5 = True Then
Picture2.Cls

Picture2 Line (xI1, yl1)-(x, y)
End if

If flag19 = True Then

dx =x-xl1

dy=y-yll

If HScroll1.Enabled = True And VScrolil.Enabled = True Then

dx =(dx /h)

dy = (dy/v)

dx = HScrolll.Value + dx

dy = VScrolil.Value + dy

If dx >= 0 And dx <= 100 Then
HScrolll . Value = dx

End If

If dy >= 0 And dy <= 100 Then
VScrolll.Value = dy

End If

End If

End If

End Sub

Private Sub VScrolll_Change()

Picture2.Move h * HScrolll.Value, v * VScrolll . Value

Picture2.Refresh
End Sub
Private Sub HScrolll_Change()

Picture2. Move h * HScrolll. Value, v * VScrolll.Value

Picture2 Refresh

End Sub
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Public Sub domoeve()
Ifrs <= | Then

HScrolll Enabled = False
VScrolll.Enabled = False
Else

HScroll1.Enabled = True
VSerolll.Enabled = True
End If

v =-(hig - 456) / 100
h=-(wid - 608) / 100
Picture2.Move h * HScroll1.Value, v * VScrolll . Value

End Sub

Private Function pixel_sc() As Integer
Dimrl As Single
Dim sr As Single
On Error GoTo Err_pixel_sc
rl =read_pixel
color! = Picture2 Point(x1, y1)
sr=rl
sr=sr/d
pixel_sc=sr
Err_pixel sc:
Exit Function
End Function
Private Function read_pixel() As Single
Dim g As Integer
Dim sum_pixel As Single
On Error GoTo err_readpixel
color! = Picture2.Point(x1, y1)
Color_to_RGB {color1)

If (rg < Gr.Threshold) Then

Do

xl=x1+1

‘Black
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colorl = Picture2.Point(x1, v1)
Color_to_RGB (colorl)
Loop While (rg < Gr.Threshold)
Do
xl=x1+1
colorl = Picture2 Point{x1, v1)
Color_to_RGB (color!)
Loop While (rg > Gr.Threshold)
sum_pixel = st_pixel(x1, y|)
rg = Gr.Threshold - 1
End If
If (rg > Gr.Threshold) Then
Do
xl=x1+1
Debug.Print x1
colorl = Picture2.Poini(x1, yv'1)
Color_to RGB (colart)
[f (rg < Gr.Threshold) Then
g=g+1
End If
Loop While (rg > Gr.Threshold Or g <2)
xl=x1-2
sum_pixel = st_pixel(x1, y1)
End If
read_pixel = sum_pixel
err_readpixel;
Exit Function
End Function
Private Function st_pixel(x [, y1) As Single
Dim ¢l As Integer
Dim ¢2 As Integer
Dim c3 As Integer
Dim c4 As Integer

Dim sc As Single

‘over flow
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Dim cx As Integer
Dim frist_bc As Integer
cx=1
d=0
colorl = Picture2.Point(x1, yi)
Color_to_RGB (colorl)
Do While (¢x)
[f (rg <= Gr.Threshold) Then
cl=cl+1
sc=sc+ 1
Picture2.PSet (x1, y1), QBColor(4)
xl=x1+1
1f(c2 > 2) Then
cd=c2
c2=0  ‘'keepc?into 4
End If
[fci =3 Then
d=d+1
Picture2.Line (x1 - 3, y1 + 25)-(x1 - 3, y1), QBColor(4)
If (d > 1) Then
Call keep_b2(c4)
End If
End If
flag3 = False
colorl = Picture2.Poini(x 1, y1)
Color_to RGB (colorl)
End If
If (rg > Gr.Threshold) Then
c2=¢c2+1
sc=sc+1
Picture2.PSet (x1, yl + 25), QBCglor(4)
xl=x1+1
If (c2 = 3) Then
Ifcl >2 Then



c3=cl

Picture2.Line (x1 - 3, y1)-(x1 - 3, y1 + 25}, QBColor(4)
if(d=1) Then

Call keep bl(c3)

frist_bc =c3

Else

Call keep_b3(c3)

Call keep_b1(c3)

End If

R T T T T S R TN

End If
cl=0
End If
colorl = Picture2.Point(x1, y1)
Color_to_RGB (color!)
flagd = False
End If
If (flag3 = True) Then
xl=x1+1
End If
If (x1 > 600) Then
cx=0
End If
flag3 = True
Loop
color] = Picture2.Point(x1 - 1, yI})
Color_to RGB (colorl)
If (rg < Gr.Threshold) Then
sc=sc-cl-~cd-(c3/2)-(fist_be/2)
d=d-2
EndIf
If (rg > Gr.Threshold) Then
sc=sc-c2~(c3/2)-(ltist_bc/2)

d=d-1

‘reset sc too
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End If

st_pixel = sc
End Function
Public Sub Save Maxmin()
Static w As Integer
Dim aey As Long
Dim ¢ As Long
w=w+]
If (w = 1) Then
yi=yil
flag7 = True
Gr.Wmin = Grmin()
MsgBox "plase draw square in black"
EndIf
If (w = 2) Then
Gr.Blmax = Grmax()
w={
If (Gr.Wmin > Gr.Blmax} Then
aey = Gr.Wmin - Gr.Blinax
aey =aey /5
Gr.Threshold = Gr.Blmax + (3 * acy)
Else
Gr.Wmin = Gr.Wmin
Gr.Blmax = Gr.Blmax
End If
Picture2.Cls
sr=pixel_sc()
mid_sr = medium(d)
Gr.Threshold =0
[f mid_sr = 0 Then
MsgBox "Plese choose scale nguin”
MsgBox "plase draw square in wrile”
flag7 = True

Call reset_variable

‘square calibrate
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Toolbarl.Enabled = False
Exit Sub

End If

Toolbarl.Enabled = True
End If

End Sub
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o Help Project



Option Explicit

Private step As Integer
Private OE As Integer
Private Sub CmdBack_Click()
step =step - 1

ifstep < 2 Then
CmdBack.Enabled = False
End If

IfOE =1 Then

Call Eye_Scale

Else

Call Object_Scale

End If

End Sub

Private Sub CmdEye_Click()
Call Help

OE=1

Call Eye_Scale

End Sub

Private Sub Help()

step = |

Labell . Visible = True
Label2.Visible = True
CmdEye.Visible = False
CmdObject. Visible = False
Labell.Left = 35
Labell . Top =15
Label2.Left =53

Label2.Top = Labell. Top + Labell.Height

Labell.Caption
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Label2.Caption =
"00000000000000000000000000000000000000000000C0000000000000000
000000000000000000000000000000C000000"
Image!.Left = (ScaleX(Form2.width, vbTwips, vbPixels) - Image| width) / 2
Imagel.Top = Label2.Top + Labei2.Height

imagel.Visible = True

CmdBack.Visible = True

CmdNext.Visible = True

CmdCancel.Visible = Truc

CmdBack. Top = Imagel.Top + Linagel Height

CmdBack.Left = Imagel .Left + Imagel.width - CmdBack.width - CmdNext.width - CmdCancel.width
CmdNext.Top = CmdBuack.Top

CmdNext.Left = CmdBuck.Left + CmdBack . width

CmdCancel. Top = CmdNext.Top

CmdCancel.Left = CmdNext.Lell + CindNext.width

CmdBack.Enabled = False

End Sub

Private Sub CmdNext_Click()

step = step + |

CmdBack.Enabled = True

[fstep=11 Then

CmdNext.Caption = "Finish"

End If

[fstep> L1 Then

Unload Me

End If

[fOE =1 Then

Call Eye_Scale

Else

Call Object_Scale

End If

End Sub

Private Sub CmdObject_Click()

Call Help



OE=0

Call Object_Scale

End Sub

Private Sub Form_Load()
Form2.ScaleMede = vbPixels
Form2.width = 10000
Form?2.Height = 9000
Form2.Left = Screen.width - Form2.width - 100
Form2.Top =100
CmdEye.width = 200
CmdEye.Height = 50
CmdObject.width = 200
CmdObject. Height = 50
CmdBack.width = 95
CmdBack.Height =35
CmdNext.width = 95
CmdNext.Height = 35
CmdCancel.widih = 95
CmdCancel.Height = 35
Labell.Height = 20
Label2.Height = 20
Labell.width = 600
Label2.width =615
Labell Visible = Falsc
Label2.Visible = False
Imagel.width = 602
Imagel . Height = 411
Imagel.Visible = False
CmdBack.Visible = Fulse
CmdNext. Visible = False
CmdCancel.Visible = False
CmdEye.Visible = Truc
CmdObject. Visible = True

CmdEye.Caption = "l'y¢ Scale”
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CmdObject.Caption = "Object Scale"

CmdBack.Caption = "Back"

CmdNext.Caption = "Next"

CmdCancel.Caption = "Cancel"

CmdEye.Left = ScaleX{(Form2.width / 2), vbTwips, vbPixels) - (CmdEye.width / 2)
CmdEye.Top = ScaleY({Form2.Height / 2), vbTwips, vbPixels) - (CmdEye.Height) - 50
CmdObject.Left = ScaleX{(Form2.width / 2), vbTwips, vbPixels) - (CmdEye.width / 2)
CmdObject. Top = ScaleY((Form2.Height / 2), vbTwips, vbPixels) - 50

End Sub

Private Sub Form_Resize()

Form2.width = 10000

Form2.Height = 9600

End Sub

Private Sub Eye_Scale()
Select Case step
Case 1

Labell.Caption = "1. Tusunsuaz {14 Tmaanmingfiawnieoutumnamiagez Tnaaghd

11 picture box"
Label2.Caption = "ﬁﬂiﬂ"
Imagel .Picture = LoadPicture("F:\aey\Help pic\EYE\a_1.jpg")
Case 2
Labell.Caption = "2. i:uﬁwﬁwuw'\mqnﬁaaqa‘nisﬁiﬁuim Magnification ﬂm:ﬁ‘ﬁmﬁ
a1y
Labei2.Caption = ""
Image].Picture = LoadPicture("F:\aey\Help_pic\EYE\b_1.jpg")
Case 3
Labell.Caption = "3. 11113 Calibrate Foupamn Tasmsamduuuanaal udez 1dnsmvaa
M3 Calibrate ﬁd‘iﬂ“
Label2.Caption = ""
Imagel.Picture = LoadPicture("F:\aey\Help_pic\EYE\c_1.jpg")
Case 4
Labell.Caption = "4. HINWUN5 THYBIA3 Calibrate TiFAwu 1HHIN1315UAT Threshold fag)”

Label2.Caption=""
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Image1.Picture = LoadPicture("F:\aey\Help_pic\EYE\d 1.jpg")
Case 5

Labell Caption = "5. (Aenhazinvunavesinglavszydunua (Manual Measurement) 198

\den"
Label2.Caption = "13JY} Measurement — Draw — Line H?E]ﬂﬂ‘ﬁ Cirl +L ﬁ?ﬂﬂﬂ'ﬁ.llﬂﬂﬂu”
Imagel.Picture = LoadPicture("F:\aey\Help_pic\EYE\e_1.jpg")
Case 6
Labell Caption = "6. toniizSavuavasing Tasl¥ Talsunsufavuialsf (Auo Detect) Tay
i@en”
Label2.Caption = 14y Measurement - Auto H?aﬂﬂ'ﬁ' Ctrl + A 'H??Jﬂﬂ‘ﬁ'laﬂau"
Imagel .Picture = LoadPicture("F:\aey\Help pic\EYEM_1.jpg")
Case 7
Labell.Caption = "7. 1BenfinzInvinavesiaianay TasAeniuy Measurement - Draw -
Circle"
Label2.Caption = "n3enafi loneu"
Image1.Picture = LoadPicture("F:\acy\Help_pic\EYE\g_1.jpg")
Case 8
Label1.Caption = "8. nﬁaﬂﬁnz%’mummawn"fiﬂ%’nﬁumuumw Taudeniuy”
Label2.Caption = "Measurement - Angular Dimension H?Bﬂﬂﬁ Cul+R ﬁ?ﬂﬂﬂﬁ"l@ﬂ@‘u"
Imagel.Picture = LoadPicture("F:\aey\Help_pic\EYE‘h_1.jpg")
Case 9
Labell.Caption = "9. 5197’1'aamwumw§'aziamw“‘r’;uﬁﬂmaa;ﬁfuiﬁ'&.ﬁamuq Imagen A ILINY"
Label2. Caption = "Zoom in #38A@7 Ctrl + 1 1taz Zoom out M3 8nATl Crl + I wienai lonau"
Image1.Picture = LoadPicture("F:\aey\Help_pic\EYEN_1.jpg")
Case 10
Label1.Caption = " 10. Windesmsavilafgunisiandinsziunmey Wifonay Image -
Clear Image”
Label2.Caption = "n3anafi Ctrl + D wionai lonou
Imagel.Picture = LoadPicture("F:\acy‘\Help_pic\EYEYj_1jpg"}
Case 11
Labell.Caption = "11. §1889n15 save doyamsTass q Iidaniny File - Save Text n3anaf
Ctri+ 8"

Label2.Caption = "M3anah leneu"

Imagel.Picture = LoadPicture("Faey\Help_pic\EYEk_1.jpg")
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End Select
End Sub
Private Sub Object_Scale()

Select Case step
Case 1
Labell.Caption = "1. luumeuusnitsunsuaz 1§14 Tnaanmusamnainquineuitesy
17 Calibrate”
Label2.Caption = ""
Imagel Picture = LoadPicture("F:\aey\Help_pic\OBJ\a_0 O.jpg")
Case 2
Labell.Caption = "2.113 Calibrate 1'J:ui1:Wftﬁafﬂuu?nmﬁtﬂuﬁuﬁﬁﬂmﬂmmﬂa‘hqﬁau
niuiinse
Label2.Caption = "Calibrate 19 Iﬂmﬁaniuu‘i‘nmﬁmﬂuﬁuﬁﬁﬁwmmna"iwm"
Imagel.Picture = LoadPicture("F:\aey\Help_pic\OBJ\a_1_O.jpg")
Case 3
Labell.Caption = "3. 1ile Calibrate anadagaTeiouieouds 92UNIMY83N13 Calibrate §3
ul
Label2.Caption =""
Imagel.Picture = LoadPicture("F:\aey\Help_pic\OBJ\b_1_Q.jpg™)
Case 4
Label . Caption = “4. o9t g 1§ nangU@ideanis Savsnadunlu Tusunsy uatidoiifa
el gﬂﬂaaimqi'f'
Label2.Caption = "9zd@athunm Insfidouluderiuiunauiidunmainaiag -
Imagel.Picture = LoadPicture("F:\aey\Help_pic\OBRc_1 O.jpg")
Case 5

Labell.Caption = "5. 1danfaziavurnvesing lausz1duvtia (Manual Measurement) ot

1den”
Label2.Caption = "(11} Measurement — Draw — Line Yﬁaﬂﬂ‘?i Ctri+ L ﬂ%'anﬂﬁ;'laﬂau"
Imagel.Picture = LoadPicture("F\aey\Help_pic\OBRd_1_O.jpg")
Case 6
Labell Caption = "6. idonfiaz faviavasiag Tauli Tusunsuiauuiald (Auto Detect) Tnu
(@an"

Label2.Caption = "1311§ Measurement - Auto #3808 Ctrl + A #3anafi lonau”
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Imagel.Picture = LoadPicture("F:\aey\Help_pic\OBJ\e_1_O.jpg")
Case 7

Labell.Caption = 7. 138nfivzinvuinvesiiainan Taoidoniuy Measurement - Draw -

Circle"
Label2.Caption = "M38naii lonow”
Imagel.Picture = LoadPicture("F:\aey\Help_pic\OBIM\f_1_O.jpg")
Case 8
Labell.Caption = 8. 1@enieziavuinveayuiiadieduuiuunin Tnadenuy®
Label2.Caption = "Measurement - Angular Dimension ‘H?ﬂﬂﬂ‘ﬁ Cturl+R ‘H?Bﬂﬂ“ﬁll?‘]ﬂﬂu"
Imagel.Picture = LoadPicture("F:\aey\Help pic\OBJ\g 1 O.jpg")
Case 9
Label1.Caption = "9. §1#feansvunenIeden mianwaagiinlideniny imagenmudviny”
Label2.Caption = "Zoom in 380 Cirl + [ 4aE Zoom out W38nAT Carl + J ionaii lonau
Imagel.Picture = LoadPicture("F:\aey\Help_pictOBJ\h_1_O.jpg")
Case 10
Labell.Caption = "10. 141n¢'fmmiauﬁaﬁﬁ?unﬁﬁwmﬁnizﬁmuﬂma;j T ifenuuy Image -
Clear Image"
Label2.Caption = "#3enafi Ctrl + D n3enai lonow”
Imagel.Picture = LoadPicture("F:\aey\Help_pictOBJ\i_1_O.jpg")
Case 11
Labell.Caption = "11. f1%03017 save ¥oyamsiada q 1¥idonmy File - Save Text nianadl
Ctrl + 8"

Label2.Caption = "n38naf lonau"
Imagel.Picture = LoadPicture("F:\aey\Help_pic\OBJ\yj_1_0O.jpg")
End Select
End Sub
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Option Explicit

Dim mem_dc As Long

Private Const SRCCOPY = &HCC0020

Dim hbmp As Long

Public Declare Function Loadlmage Lib "user32" Alias "LoadimageA" (ByVal hinst As Long, ByVal Ipsz As
String, ByVal uni As Long, ByValnl As Long, ByVal n2 As Long, ByVal un2 As Long) As Long

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

Public 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

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

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

"9-441Y bitmap file

Public Sub resize(ByVal The_File As String, ByVal wid As Single, ByVal hig As Single, ByVal
LR_LOADFROMFILE As Integer)

hbmp = Loadlmage(ByVal 0&, The File, 0, wid, hig, LR_LOADFROMFILE)

mem_dec = CreateCompatibleDC(0)

SelectObject mem_dc, hbmp

BitBlt Form1.Picture2.hdc, 0, 0, wid, hig, mem_dc, 0, 0, SRCCOPY

DeleteDC mem_dc

DeleteObject hbmp

End Sub

Public Function Fwidth(ByVal rs As Double) As Single

Dim w As Single
w=((rs*608)- 1)\1
Fwidth = w
End Function
Public Function Fheight(ByVal rs As Double) As Single
Dim h As Single
h=((rs *456) - 1)\ 1
Fheight =h

End Function
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Option Explicit

7 directory i bitmap file

Public Function di(ByVal The File As String) As String
Dim L As Integer

L =Len(The File)

L=L-3

The File = Left(The_File, L)

The_File = The_File + "bmp"

dir = The_File

End Function
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Option Explicit

'find max min of color value
Private Vpoimax As Long

Private Vpoimin As Long

Private VGrmax As Integer
Private VGrmin As Integer

Private b As Integer

Private r As Integer

Private g As Integer

Private rg As Integer

Public Function peimax() As Long
Dim p As Long

p = Vpoimax

poimax = p

End Function

Public Function poimin() As Long
Dim p As Long

p = Vpoimin

poimin =p

End Function

Public Function Grmax() As Integer
Dim p As Integer

p = VGrmax

Grmax = p

End Function

Public Function Grmin() As Integer
Dim p As Integer

p = VGrmin

Grmin =p

End Function

Public Sub maxmin(ByVal x11 As Integer, ByVal x12 As Integer, ByVal yll As Integer, ByVal yI2 As [nteger)
Dim color2 As Long

Dim x1 As Integer

Dim y1 As Integer



color2 = Forml.Picture2.Point(xl1, yi1)
Color_to_RGB (color2)

VGrmax =rg

VGrmin=rg

Foryl = yll To yl2 Step 1

For x1 = xI1 To xI2 Step 1

color2 = Form1.Picture2.Point(x1, y1)

Color_to_RGB (coler2)

If (VGrmax < rg) Then
VGrmax =rg

End If

If (VGrmin > rg) Then
VGrmin=rg

End If

Next x1

Next yi

Forml.Picture2.Line (xI1, yl1}-(x12, yI2), , B

End Sub

Private Sub Color to RGB(color As Long)

r = color And &HFF&
g = (color And &HFF00&) \ &H100&
b = (color And &HFF0000) \ &H 10000
rg=(r+g+b)/3

End Sub
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Option Explicit
Private r As Integer
Private g As Integer
Private b As Integer
Private rg As Integer

'Auto Detect
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Public Function Auto_line(ByVal y As Single, ByVal Auto As Integer, ByVal rs As Double, ByVal flags As

Boolean)

Dim x1 As Single

Dim x2 As Single

Dim x3 As Single

Dim ref As Integer

Dim refl As Long

Dim dis_Auto As Integer
Dim i As Integer

Dim il As Integer

Dim L As Integer

ref’= Auto
x] =1

x2 =600 *rs
X3=x2-50

refl = Form1.Picture2.Point(x1, y)
Color_to_RGB (refl)

Do While (rg =-1)

xl=x1+1

ref]l = Form].Picture2.Point(x1, y)
Color_to RGB (ref1)

Loop

Do While (rg <= ref And x1 < x3)
xl=x1+1

refl = Forml.Picture2.Point(x1, y}
Color_to_RGB (refl)

If (rg > ref And i <= 5) Then

rg = ref



i=i+1

Else

i=0

End If

Loop

i=0

Do While (rg >= ref And x1 < x3)
xl=x1+1

refl = Form1 .Picture2.Point(x1, y)
Color_to_RGB (refl)

If (flags = False) Then

On Error GoTo Err_Auto_line
L = CInt(Form1.Text7.Text)
L=L*rs

[f (rg <ref And i <= L) Then
rg =ref

i=i+1

Else

il=i

i=0

End If

End If

Loop

x1=x1-il

it=0

i=0

L I I T T T T Tt

refl = Form! Picture2.Point(x2, y)
Color_to_RGB (ref1)

Do While (rg =-1)

x2=x2-1

refl = Form1.Picture2.Point(x2, y)
Cotlor to RGB (refl)

Loop
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Do While (rg <=ref And x1 <x3)
x2=x2-1

refl = Form1.Picture2.Point(x2, y)
Color_to RGB (refl)

If (rg > ref And i <= 5) Then

rg =ref

i=i+1

Else

i=0

End If

Loop

Do While (rg >= ref And x1 < x3)
X2=x2-1

refl = Forml1.Picture2.Point(x2, y)
Color_to_RGB (refl)

If (flags = False) Then

If (rg < ref And i <= L) Then

rg =ref

i=i+1

Else

il=i

i=0

End If

End If

Loop

x2=x2+il

il=0

i=0

If x1 <x3 Then

dis_Auto =x2 - x1

Forml .Picture2.Line (x1, y)-(x2, y), QBColor(4)

Else
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Auto_line=0

End If

Auto_line = dis_Auto

Err_Auto_line:

Exit Function

End Function

Private Sub Color_to RGB(color As Long)
r = color And &HFF&
g = (color And &HFF00&) \ &H100&
b = (color And &HFF0000) \ &H 10000
rg=(r+g+b)/3

End Sub
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Option Explicit
wilaq jpg Tiilu bmp
Type imgdes
ibuff As Long
stx As Long
sty As Long
endx As Long
endy As Long
buffwidth As Long
palette As Long
colors As Long
imgtype As Long
bmh As Long
hBitmap As Long
End Type
Type JpegData
ftype As Long
width As Long
length As Long
comps As Long
precision As Long
sampfacO As Long
sampfacl As Long
sampfac2 As Long
sampfac3 As Long
vbitcount As Long
End Type
Const No_Error=0
Dim jdat As IpegData ' Reserve space for JPEG file info
Declare Function jpeginfo Lib "VIC32.DLL" (ByVal Fname As String, jdat As JpegData) As Long
Declare Function allocimage Lib "VIC32.DLL" (image As imgdes, ByVal wid As Long, ByVal leng As Long,
ByVal BPPixel As Long) As Long
Declare Function loadjpg Lib "VIC32.DLL" (ByVal Fname As String, desimg As imgdes) As Long

Declare Sub freeimage Lib “VIC32.DLL" (image As imgdes)
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Declare Function savebmp Lib "VIC32.DLL" (ByVal Fname As String, srcimg As imgdes, ByVal compression

As Long) As Long
Public Function jpg_to_bmp{(ByVal jpg_fname As String, ByVal bmp_fname As String)
Dim tmpimage As imgdes
Dim rcode As Long
' Get info on the file we're to load
rcode = jpeginfo(jpg_fname, jdat)
If (rcode <> No_Error) Then
'MsgBox "Cannot find file", 0, "Error encountered!”
jpg_to_bmp=0
Exit Function
End If
' Allocate space for an image
rcode = allocimage(tmpimage, jdat.width, jdat.length, jdat.vbitcount)
If (rcode <> No_Error) Then
MsgBox "Not enough memory", 0, "Error encountered!”
Exit Function
End If
' Load image
rcode = loadjpg(jpg_fname, tmpimage)
If (rcode < No_Error) Then
freeimage tmpimage ' Free image on error
MsgBox "Cannot load file", 0, "Error encountered!”
Exit Function
End If
' Save image
rcode = savebmp(bmp_fname, tmpimage, 0)
freeimage tmpimage
jpg_to_bmp=1
End Function
Public Sub jpg_info()
End Sub
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Option Explicit

MIANIBYFIUYBIAT 1Y Pixel AD 1 T899

Private bl As Integer

Private b2 As Integer

Private b3 As Integer

Private avr As Single

Private a As Integer

Private AvrAry(100) As Single

Public Sub keep_bl1(ByVal c3 As Integer)
bl =¢3

End Sub

Public Sub keep_b2(ByVal c4 As Integer)
b2=c4

End Sub

Public Sub keep_b3(ByVal c5 As Integer)
b3 =c5

Call avr_one_block

End Sub

Public Sub avr_one_block()
avr=(b1/2)+(b2)+(b3/2)

Call keep_avr

End Sub

Public Sub keep_avr()

AvrAry(a) = avr

a=a+l

End Sub

Public Function medium(ByVal d As Double)

On Error GoTo Emr_medium
Dim midAry() As Single
ReDim midAry(d - 1) As Single
Dim ar As Single

Dim L As Integer

Dim k As Integer

Dim ¢ As Integer
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Dim d1 As Double

Dim d2 As Double

Dim mid As Single

ar = 1000
ForL=0To(d-1) Step |
Fork=0To(d-1)Step 1
If (ar > AvrAry(k) And AvrAry(k) <> 0) Then
ar = AvrAry(k)

c=k

Debug.Print "ar" & ar & ¢
End If

Debug.Print "k=" & k
Next k

midAry(L) = ar
AvrAry(c)=0

ar = 1000

NextL

dl =dMod 2

If (d1 <> 0) Then
d2=d\2

mid = midAry(d2)

Else

d2=d/2

mid = ((midAry(d2) + midAry(d2 - 1))/ 2)
End If

medium = mid

a=0

Exit Function
Err_medium:

a=0

medium =0

Exit Function

End Function
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Option Explicit

' §71UIU Pixel 7B | 89989 Eye-Scale
Private ecolorl As Long

Private b As Integer

Private r As Integer

Private g As Integer

Private rg As Integer

Private x1 As Integer

Private y1 As Integer

Private x2 As Integer

Private d As Integer

Private Gr_threshold As Integer
Private flag3 As Boolean

Public Function epixei_sc{ByVal start_x1 As Integer, ByVal last_x1 As Integer, ByVal start_y1 As Integer,
ByVal Gr As Integer) As Single

Dim rl As Single

Dim sr As Single

On Error GoTo Emr_epixel_sc
Gr_threshold = Gr

x1 = start_x1

y1 = start_yl

x2 = last_x1

rl = eread_pixel

ecolor]l = Form|1.Picture2.Point(x1, y1)
sr=rl

sr=sr/d

'MsgBox "sr=" & sr

epixel_sc=sr

Em_epixel_sc:

Exit Function

End Function

Public Function eread_pixel() As Single
Dim g As Integer

Dim sum_pixel As Single
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On Error GoTo Err_eread_pixel
ecolor] = Form1.Picture2.Point(x1, y1)

eColor_to_RGB (ecolorl)

If (rg < Gr_threshold) Then '‘Black
Do
xl=x1+1

ecolor1 = Form1.Picture2.Point(x1, y1)
eColor_to_ RGB (ecolorl)
Loop While (rg < Gr_threshold)
Do
xl=x1+1
ecolor! = Form1.Picture2. Point(x1, y1)
eColor_to_RGB (ecolorl)
Loop While (rg > Gr_threshold)
sum_pixel = est_pixel(x1, y1)
rg = Gr_threshold - 1
End If

If (rg > Gr_threshold) Then
Do
x1=x1+1 'over flow
Debug.Print x1
ecolorl = Form1.Picture2.Point(x1, y1)
eColor_to_RGB (ecolor!)
If (rg < Gr_threshold) Then
g=g+l
End If
Loop While (rg > Gr_threshold Org < 2)
x1=x1-2
'‘MsgBox "x]|=——=———==" & x1
sum_pixel = est_pixel(x1, y1)
'MsgBox "out of sum" & sum_pixel
End If

eread_pixel = sum_pixel
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Err_eread pixel:

Exit Function

End Function
Public Function est_pixel(x1, y1) As Single
Dim cl As Integer
Dim c2 As Integer
Dim c¢3 As Integer
Dim c4 As Integer
Dim sc As Single
Dim cx As Integer
Dim frist_bc As Integer
cx=1
d=0
ecolorl = Form{ Picture2 Point(x1, y1)
eColor_to_RGB {ecolorl)
Do While (cx)
If (rg <= Gr_threshold) Then
cl=ci+1
sc=sc+ 1
Form1.Picture2.PSet (x1, y1), QBColor(4)
xl=x1+1
If (¢2 > 2) Then
cd=c2
c2=0 'keepc2intoc4
End If
[fc1 =2 Then
d=d+1
'MsgBox d
Form1.Picture2.Line (x1 - 2, y1 + 25)-(x1 - 2, y1), QBColor(4)
If(d> 1) Then
Call keep_b2(c4)
End If
End If
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flag3 = False
ecolor] = Forml.Picture2.Point(x1, y1)
eColor _to RGB (ecolorl)
End If
If (rg > Gr_threshold) Then
c2=c2+1
sc=sc+ 1
Form1.Picture2.PSet (x1, y1 + 25), QBColor(4)
x1=x1+1
If (¢2=3) Then
Ifc1> 1 Then
c3=cl
Form!.Picture2.Line (x1 - 2, y1)-(x1 - 2, y1 + 25), QBColor(4)
'inclese
If(d=1)Then
Call keep_bl1(c3)
frist_bc =¢3
‘MsgBox "frist_ bc=" & frist_bc
Else
Call keep_b3(c3)
Call keep_bl(c3)
End If

End If
cl=0
End If
ecolor] = Form1.Picture2.Point(x1, y1)
eColor_to_RGB (ecolorl)
flag3 = False
End If

If (flag3 = True) Then
xl=x1+1
End If

If (x1 > x2) Then



ex=0
End If
flag3 = True

Loop

ecolorl = Form1.Picture2.Point(x1 - 1, y1)
eColor_to_RGB (ecolor!)
If (rg < Gr_threshold) Then
sc=sc-cl-cd-(c3/2)-(frist bc/2)
d=d-2
End If
If {rg > Gr_threshold) Then
sc=sc-c2-(c3/2)-(frist_bc/2)
d=d-1
End If
'MsgBox "sc=" & sc
est_pixel = sc
'MsgBox "d=" & d
End Function
Private Sub eColor_to_RGB(color As Leng)
r = color And &HFF&
g = (color And &HFF00&) \ &H100&
b = (color And &HFF0000)\ &H10000
rg=(r+g+b)/3
End Sub
Public Function medium_eye() As Single
Dim mid_eye As Single
'MsgBox "medium eye" & d
mid_eye = medium(d)
‘MsgBox "mid_eye =" & mid_eye
medium_eye = mid_eye

End Function

'reset sc too
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Option Explicit
' TUIUAT arctan
Public Function ATan2(ByVal dy As Single, ByVal dx As Single) As Single

Const PI = 3.14159265

Dim theta As Single

If Abs(dx) < 0.01 Then
If dy < 0 Then
theta=-PI/2
Else
theta=PI/2
End If
Else
theta = Atn(dy / dx)
If dx < 0 Then theta = PI + theta
End If
theta = theta * 180/ P1
ATan2 = theta

End Function
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