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ABSTRACT

This special project proposed the improvement of the image-analysis software for the
accurate measurement of the deionized-water contact angle on horizontal surfaces via the digital
image. It also proposed Taguchi method to investigate control parameters in an automatic
dispenser that allowed precise and effective control of the water droplet. The shape of the droplet
was captured by a Cannon G8 digital camera. The image analysis program was developed from
Microsoft Visual Basic 2008. This software can identify the contact angle with construction of the
tangent by drawing a line orthogonal to the drop radius that intersects the point contact with the
horizontal surface. The droplet of water was controlled by a commercial Iwashita IEI AD200D
automatic dispenser. The surface samples used for this study were as follows: silicon, copper
printed circuit boards, China and German glass slides, and opaque and transparent acrylic sheets.
The measuring results showed the contact angles were 52.48° for the silicon wafer, 68.96° for
the copper printed circuit board, 71.25° for the opaque acrylic sheet, 66.56° for the transparent
acrylic sheet, 38.48° for China glass slide and 37.19 © for German glass slide. In addition,
Taguchi’s orthogonal arrays showed that the pressure inlet of the air compressor was the major

factor in the control of the droplet size.
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Table 1: Varying contact angles and their corresponding solid/liquid and liquid/liquid interactions.

Contact angle

0<0<90°

90° <0 < 180°

0 =180°

Degree of

wetting

Perfect wetting

high wettability

low wettability

perfectly

non-wetting

Sol./Liq.

interactions

strong

strong

weak

weak

weak

Strength of:

Liq./Liq.

interactions

weak

strong

weak

strong

strong
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Hydrophobic Hydrophilic
Surface Surface

conlact angle low
adhesiveness good
wettability good
solid surface free high
energy

rameé-hart instrument co.
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v [ ¥
A1 4.4 AyuduATuowNuLSUIND AT B Funieh 1
"y YUTUHT (D37)
A5ad s ’ >
Aude A may
1 68.00 66.98 67.49
3 69.18 68.32 68.75
3 68.38 70.11 69.25
d z
MAYIIW 3 A5 = 68.50
M99 4.5 AududrveumuLSuIND LAY a1 Aumiieh 2
" YUFURT (8971)
AL ¥ ) &
audny AU iy
1 67.65 69.70 68.68
2 69.15 70.23 69.69
3 70.24 69.04 69.64

. ¥
INAYTIU 3 ATY = 69.34
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M13197 4.6 AyuAuFaUeIHUTUINBILAS Bl Fuvied 3

¢ i YUTUAT (B371)
ATIn e =
UGG AU oy
1 69.34 66.39 67.87
2 70.01 68.63 69.32
3 70.89 69.03 69.96

< d
MAYTAIW 3 A3 = 69.05

4 i >
HansmasmyNTNiave HuRuine AN 3 A

68.96 237
A13199 4.7 MYUFUNDVBIHUDZATANTVIIYY o AIMHUAN 1
s f YUFUAT (937)
A3 .
Audho A may
1 69.19 71.37 70.28
2 71.33 73.03 72.18
3 73.19 73.63 7341
] F
MAYIIN 3 AT = 71.96
A15199 4.8 MYNTURAYDUIHUDLATANTVIIYY B AN 2
s 1 yudua (a3en)
AT e .
Audng AN iy
1 74.99 72.56 73.78
2 74.56 74.18 74.37
3 75.33 7511 75.22

a ¥
RAYIIN 3 ATY = 7446
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A3 19N 4.9 MYVTUATUDIHUBLATANTU1IYU Bl AU 1

¥ YuTURA (9971)
i Adne A ma
1 64.62 65.07 64.85
2 66.59 68.63 67.61
3 68.89 70.24 69.57
mAvm 3%t = 6734
wamsimAnmsuuTaus e a3andv YU 3 dumids = 71.25 sam

M15197 4.10 ANuFURFUOwALNsZIna Tad (1) & Auwided 1

¥ YNTUAT (99A1)

T Audne AN e
1 43.67 41.24 42.46
2 42.89 40.80 41.85
3 44.05 41.77 4291

MAYIW 3 ATI = 42.40

M13197 4.11 Aygududaveurunszanalad Gu) o dwmiled 2

30 yudude (@9en)
e Audny AT nay
1 39.60 38.37 38.99
) 37.70 39.74 38.72
3 38.60 39.63 39.12

v EY
NAYIIW 3 ATI = 38.94
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1319 4.12 angududavoarunizanalad Qu) a i 3

2 YUFUAT (9371)
AN v 9 9 &
Audny AUV (naY
1 3243 31.60 32.02
2 3445 34.25 34.35
3 35.89 35.95 35.92
(RABIIW 3 ATY = 34.10
wamamasmyuduiaveanHunszanalad @u) 13 dmmda = 38.48 e

M13199 4.13 Anguduiavoarunszenalad (oe3u) 0 A 1

2 yuFue (99707
AN [N Y =
ATHEY ATHYN oy
1 38.49 40.55 352
2 40.65 42.47 41.56
3 41.43 43.39 42.41

v F
NAYSIN 3 ATY = 41.16

M3191 4.14 AyuduFavesruaTzIne lad (oe33T1) & dwmied 2

2 WUAUAE (9371)
G — ” .
AUy AUYN may
1 38.90 39.08 38.99
2 36.69 38.95 37.82
3 38.67 38.77 38.72

[ ¥
DAY 3 ATY = 38.51
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3199 4.15 Angududavewrunszanalad (o) o Auimiah 3
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2 YUTUAD (D97)
A3am - 9 =
AU Y AN way
1 32.11 32.02 32.07
g 32.19 31.24 31.72
3 32.94 30.97 31.96

" v
RAYIW 3 AT = 31.91

A'i J o s 1 < ar o o 1
m’mnmaumynanwmmamumzﬂﬂﬂaﬂ (B INN) NI 3 ANWHUI

A5 197 4.16 AyUTURdUBIHUBZATARTVID o o dwumiad 1

= 37.19 839

o

H HUTUHE (99711)
A3IN T
Y 9/ 9y =t
AU ATUYN Ray
1 65.97 65.28 65.63
2 67.24 66.92 67.08
3 67.95 65.79 66.87

MAYIIN 3 AT = 66.53

M15197 4.17 syuduAauouiuezasandu la o dumiiah 2

24 YuduAe (9380)

e Audy AN Ay
1 63.01 63.52 63.27
2 63.62 63.62 63.62
3 63.23 63.27 63.25

] v
MAYIIV 3 ATY = 63.38
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A137197 4.18 MyuFulaveskuszaTanav la o dwmian 3

¢ 4 YNTUAE (D97)
AN e =
Audney Auvn naY
1 67.65 70.63 69.14
2 68.46 70.11 69.59
3 69.84 71,57 70.61
3 7
MAYTIN 3 ATY = 69.78

]

a v ) ' aa a & ° '
Naﬂ11!ﬂaﬂﬂ]u'ﬂﬁuﬂa“ﬂﬂ:ﬂmuﬂzﬂﬁ ﬂﬁ“n?lﬂ“\i 3 AUHHY 66.56 937
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= i
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lg = aa o 1 21’ _ aa A
NUAIDEATANAVIIYY WuHRozATanauIdld

g =1 z L= L7
Nuranszanalag (3u) Nufanszena lag (wosu)

‘:; Qr %’ g - [ 1
317 4.2 dnvagnaveninaeailssyuunuRIMATEUFIAAINY
7] Y w s Vv . 7]
4.2 sramlsniionswanemsTayuduialaely Taguchi methods 1y 3 fauls
l:; é g = -Y-% s o

21901500ALUUNISNABD 1uM151991 3.2 BeldnumEaneuiludmaen vld18
L o o C; cv o 1] :& 1 d' o ar L ) 1 d‘ 5
AyuduATRaeAMsIa 3 Auvus Feain ldnnms Tayududaludumien 1-3 Hueg
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, w05y | narlums AYNTURT (37)

s Yuaw . y R N R T AT

anwauan | oAl | dumdsi | dwmded | dwmdad
naaod | (kPa) SN

(MPa) (sec) 1 2 3
1 4 0.33 0.1 51.71 53.53 58.67 23.59
2 4 0.36 0.2 61.59 62.87 58.37 28.39
3 4 0.39 0.3 57.60 55.07 56.14 32.92
4 5 0.33 0.2 59.57 57.57 57.36 33.56
5 5 0.36 03 56.77 54.90 64.00 b3 i |
6 5 0.39 0.1 67.74 65.05 66.56 33.83
7 6 0.33 0.3 61.83 61.97 61.03 41.64
8 6 0.36 0.1 59.75 61.57 60.61 36.49
9 6 0.39 0.2 59.66 62.74 61.42 31.95
iin ldm SN vwdavai hlswamdulsilianinagegasenianaasslumsdnyu
ar s ‘:' Qs { é ar ﬂ'
uimnafigamudumsi 2.2 ey ldwamsnaasuilyldsmsisi 4.20

o -
A15199 4.20 euals

]
Ada

nuansnagega

lunsnaansiayudura

52AL o wispaSnanusuay | parlumsneai
1 28.30 32.93 31.30
2 29.70 28.86 31.30
3 36.69 32.90 32.09
max-min 8.39 4.07 0.79
RN, 1 2 3
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w

AYNTNAT VO I

UFANBUINMIIANTIN 1

M13190 1.1 MYNFUAAUOIHUTANOU &1 AWHLIT 1

s 4 YUTUAT (9971)
e Mudny Ay iy
1 48.98 51.81 50.40
2 5.23 53.36 52.80
3 51.44 52.41 51.93
WAviaw 3 A = 5171
M 1.2 syuduirvesududaneu o dumisd 2
" YNFUAT (9371)
Tl Audny AU e
1 53.87 55.54 54.71
2 5242 54,23 53.33
3 53.21 51.92 52.57
W5 3 A% = 5353
31971 1.3 myududavesrudanou o dumiai 3
3 i YUy (8371)
e audny A may
1 56.70 59.91 58.31
2 57.71 59.59 58.65
3 58.00 60.11 59.06

] ¥
IRAYIIN 3 AT = 58.67

HamMImAsMIyNENATve AU BANOUNT 3 dunie = 54.63 pam




w Al
o =

ANANAT VR MHUTANBUDINM T IANTIN

A13199 2.1 AMYNTURTVOIUHUFANDU U AILNUN 1

yudure (a3e)

i Audny Auan infu
1 62.34 63.64 62.99
2 62.03 60.16 61.10
3 60.36 61.03 60.70
mAvsan 3 ade = 61,59
19 2.2 AyuFuiTvesHUFANeY B dumiied 2
A YNAUAA (2301)
LML L e 9 &
AUy AN (MaY
1 60.09 62.62 61.36
2 63.74 62.75 63.25
3 64.18 63.85 64.02
s 3 nse = 6287
a3 2.3 AyududavosHuFanew o Aumtad 3
- UTUAD (93711)
e Audny AU e
1 56.99 57.97 57.48
2 57.85 59.39 58.62
3 58.13 59.90 59.02

] ¥
NAYIIN 3 AT = 58.37

WaMsINaAYNENATVe MHHBTANOUNI 3 MK = 60.95 8




MYNTNATVR WA UTANIUDINMISIANSIN 3

M15199 3.1 ANUAUATVOMHUTANOY & dwnien 1

4 YUTUAT (0970)

i AMudne A ima
1 5172 56.27 57.00
2 59.03 57.86 58.45
3 57.94 56.77 57.36

3 Y
MAYIIN 3 ATI = 57.60

A13719% 3.2 MYNTURAVBIHUTANDU B AN 2

A YUTUAT (B3A1)

Tl Mudy AN inie
1 55.51 54.68 55.10
2 35172 56.01 55.87
3 54.19 54.28 54.24

2 3
IRAYIIN 3 ATY = 55.07

A137199 3.3 MYUAUAATVBIHUTANDU B AWHUN 3

% YUTUAT (D97N)
ATIN ” = .
Mudey MU Ay
1 58.63 57.33 57.98
2 57.09 54,44 5597
3 55.88 53.49 54.69

] v
MAYIIU 3 ATI = 56.14

wansnaamyNENATve kU BANeUNY 3 dumus = 56.27 89m
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MYNTHAT VRN

M15199 4.1 MYUTURAVOWAUTANDU 1l NN 1

HFANDUIINNITIAATIN 4

s 4 YUTUAA (83A)
Bl v > v 3
ANy AN 1Ay
1 59.42 57.80 58.61
2 60.80 58.61 59.71
3 60.79 59.98 60.39
wivian 3 a%e = 59.57
a3 4.2 AguduiaveuEuEanou o Aumad 2
"/ YU (29e1)
T iy AN A
1 57.29 56.89 57.09
2 57.53 57.72 57.63
3 57.93 58.03 57.98
Wi 3 n%e - 57.57
M3l 43 MyuduiavoeuFaneu o dumai 3
- YUTUAT (9971)
AFIN .
Audy AN Y
1 57.90 58.23 58.07
2 57.48 56.69 57.09
3 56.12 57,12 56.92
mAvsaw 3 nds = 57.36
wamsmasmyudiausauiuFaneuna 3 dumis = 58.16 sam




ANNFNAT VRN UTANOUINMTTANTIN 5

M15199 5.1 MYUTURAVOLNUTANDU 1 A1NUIN 1

¢4 YU (93701)
Asan .
¥ 9 Y =
Ay AuUN Ay
1 58.63 57.78 58.21
2 57.11 55.87 56.49
3 56.57 54.66 55.62
] ¥
NAYIIN 3 ATY = 56.77
M13199 5.2 AMYUTURAUOINUTANDU 11 AN 2
" YUAUAT (94701
ATIn .
fudhe A1 Y
1 53.80 52.78 53.29
2 55.70 56.97 56.34
3 56.53 53.62 55.08
(MAYIIN 3 ATI = 54.90
M13190 5.3 AMYNAURAUDIUHUTANOU B AWHLINN 3
¥ YAV (8991)
ATIN g 5 = |
Audny AU 1naY
1 64.62 62.33 63.48
2 65.54 63.58 64.56
3 64.59 63.31 63.95

INAUIIY 3 AT = 64.00

ﬂ' ' o as 1T as :.l o T
HANIINAUMPUAUATUBIUNUFANDUTN 3 MUKHY = 58.56 B3




AuFNlave WHUTANOUINMTIANTIN 6

A137199 6.1 MYNTUATVOWAUTANOU 1 AnLaN 1

s 4 YUTUAT (93FN)
ASIN - ~
Audne A Ay
1 66.05 66.42 66.24
2 69.55 68.14 68.85
3 68.40 67.90 68.15
H 3
MAYIIW 3 ATY = 67.74
M15719% 6.2 MYNAURTVOIHUTANDU B AWMU 2
" YUAUAT (D971)
A3IN o =
Ay A (ay
1 61.85 62.59 62.22
2 64.35 66.85 65.60
3 67.48 67.15 67.32
1 ¥
MAYITIN 3 AT = 65.05
#13199 6.3 MYUAURAVOWNUTANDOY & AN 3
s 1 YUAUAT (9971)
AT .
¥ E Y =)
AUy MUY MY
1 62.86 65.97 64.42
2 67.00 67.93 67.47
3 68.01 67.59 67.80

1 2
IRAYIIY 3 ATY = 66.56

H‘ L o T asn :J' 3 g4
HAM IRNALMPNAUNTVUDIUNUFANDUNE 3 MUKRUY = 66.45 B3N




ANUTNAT VBN UTANOUDINMIIANTIT 7

A3 7.1 AYNTURAUBAHNUTANDU B AIHUN 1

g4 YUAUAT (9971)
e Audng AN iy
1 59.19 62.50 60.85
2 61.35 62.66 62.01
3 62.42 62.86 62.64
mAvsan 3 asa - 61.83
319 7.2 AududaveruBaneu u dumied 2
" A YUTUAA (8371)
T Audng A iy
1 61.52 61.75 71.64
2 61.36 62.76 62.06
3 61.32 63.11 62.22
Ao 3 a%e = 61.97
M9t 7.3 AyuduiaveriuFaney o dumiad 3
#i YUTUAH (D3N)
i v v v 2
Audny AN may
1 61.11 59.75 60.43
2 62.14 60.73 61.44
3 61.02 61.40 61.21
mAvsaw 3 nde = 61.03
wamamasmyududavesruSanenuita 3 dumils = 61.61 oam
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MYNTUHTVDIUNUTANDUDINNITIAAIIN G

A157197 8.1 MYNFUNAUDIHUTANOU B Auinaf 1

@ o

s 4 YUTUHND (9971)
BNl By 9 [ P
AU AN nay
60.22 58.30 59.26
60.55 60.65 60.60
61.06 59.71 59.39
= )
RAUIIN 3 ATT = 59.75
M13199 8.2 MYUTUNTVDUHUTANDU B4 AWNUIN 2
s L YUTURT (99717)
N ¥y Y =
AU AU may
59.12 60.87 60.00
62.77 63.54 63.16
61.06 62.04 61.55
[ 3
AT 3 AT = 61.57
A13799 8.3 MYNTUNAVOWNUTANDY Bl FWNUIN 3
2 YUTUAT (p97N)
AL ) ) =
AU AU may
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Source Code

Visual Basic 2008
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Private Sub picimage MouseClick(ByVal sender As System.Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles picImage.MouseClick
Select Case e.Button
Case Windows.Forms.MouseButtons.Left
'Do drawing
If ModeOfDrawing <> enumToolMode.NormalCursor Then
ClickCount += 1
Select Case ModeOfDrawing
'Case enumToolMode.LineManualToBeDraw
" If ClickCount = 1 Then
J 'Drawing before Add new LINE class
" PointsForAddline(0) = e.Location
' Else
L 'Clear ClickCount to Zero
. ClickCount = 0
: 'Point for Line entity
J PointsForAddline(1) = e.Location
! 'Add LINE class to OBJECTS COLLECTION
\ AddNewLineToCollection()
" EndIf
Case enumToolMode.Ellipse AutoDetectToBeDraw
If ClickCount = 1 Then
PointsForDrawRect(0) = e.Location
Else
'Clear ClickCount to Zero
ClickCount =0
PointsForDrawRect(1) = e.Location
ShowSideSelectionWindow()
End If

Case enumToolMode.Ellipse AutoDetect ToBeDraws



If ClickCount = 1 Then
PointsForDrawRect(0) = e.Location
Else
'Clear ClickCount to Zero
ClickCount =0
PointsForDrawRect(1) = e.Location
ShowSideSelectionWindow?2()
End If
End Select
picImage.Invalidate()
End If
Case Windows.Forms.MouseButtons.Right
'Cancel drawing mode
mnuDrawNormalCursor_Click(mnuDrawNormalCursor, New System.EventArgs)
Case Else
'Cancel drawing mode
mnuDrawNormalCursor_Click(mnuDrawNormalCursor, New System.EventArgs)
End Select
End Sub
Private Sub piclmage MouseDown(ByVal sender As System.Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles picImage.MouseDown
Select Case e.Button
Case Windows.Forms.MouseButtons.Left
'Do drawing
If ModeOfDrawing <> enumToolMode.NormalCursor Then
Select Case ModeOfDrawing
Case enumToolMode.LineManualToBeDraw
ClickCount = 1
PointsForAddline(0) = e.Location
PointsForAddline(1) = e.Location
Case enumToolMode.EllipseAutoDetectToBeDraw

ClickCount =1



PointsForDrawRect(0) = e.Location
PointsForDrawRect(1) = e.Location
Case enumToolMode.EllipseAutoDetectToBeDraws
ClickCount = 1
PointsForDrawRect(0) = e.Location
PointsForDrawRect(1) = e.Location
End Select
picImage.Invalidate()
End If
Case Windows.Forms.MouseButtons.Right
'Cancel drawing mode

mnuDrawNormalCursor_Click(mnuDrawNormalCursor, New System.EventArgs)

Case Else
'Cancel drawing mode
mnuDrawNormalCursor Click(mnuDrawNormalCursor, New System.EventArgs)
End Select
End Sub

Private Sub picImage MouseMove(ByVal sender As System.Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles picImage.MouseMove
If ModeOfDrawing <> enumToolMode.NormalCursor Then
PointsForAddline(1) = e.Location
PointsForDrawRect(1) = e.Location
picImage.Invalidate()
End If
End Sub
Private Sub piclmage MouseUp(ByVal sender As System.Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles picimage.MouseUp
Select Case e.Button
Case Windows.Forms.MouseButtons.Left

Do drawing



If ModeOfDrawing <> enumToolMode.NormalCursor Then
Select Case ModeOfDrawing
Case enumToolMode.LineManualToBeDraw
PointsForAddline(1) = e.Location
AddNewLineToCollection()
Case enumToolMode.EllipseAutoDetectToBeDraw
PointsForDrawRect(1) = e.Location
Case enumToolMode.Ellipse AutoDetectToBeDraws
PointsForDrawRect(1) = e.Location
End Select
picImage.Invalidate()
End If
Case Windows.Forms.MouseButtons.Right
'Cancel drawing mode

mnuDrawNormalCursor_Click(mnuDrawNormalCursor, New System.EventArgs)

Case Else
'Cancel drawing mode
mnuDrawNormalCursor_Click(mnuDrawNormalCursor, New System.EventArgs)
End Select

End Sub

TAan1sguIn
“opITnnalngji
Private Sub ZoomlInToolStripMenultem Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles ZoomInToolStripMenultem.Click
Dim SCALEMODE As Single = 1.25
picImage.SizeMode = PictureBoxSizeMode.StretchImage
picImage.Width = (picImage.Width * SCALEMODE)
picImage.Height = (picImage.Height * SCALEMODE)
End Sub



“anIflnnalngdnae
Private Sub ZoomOutToolStripMenultem_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles ZoomQutToolStripMenultem.Click
Dim SCALEMODE As Single = 0.9
piclmage.SizeMode = PictureBoxSizeMode.StretchImage
picImage.Width = picImage.Width * SCALEMODE
piclmage.Height = picImage.Height * SCALEMODE
End Sub

1AAMS Clear Line

Private Sub ClearLineOnPictureBox()
TextBox1.Text = Nothing
TextBox1.Text =" Angle : "
LP1 = Nothing
LP2 = Nothing
cP3 = Nothing
¢X = Nothing
¢Y = Nothing
nX = Nothing
nY = Nothing
EntitiesCollection.Clear()
CheckedListBox1.Items.Clear()
picImage.Invalidate()

End Sub

TAamsuasn191n point 13 pixel
Private Function CalculateDistance(ByVal x1 As Double, ByVal x2 As Double) As DueDate
Return x2 - x1
End Function
Private Function ConvertPointToPixel(ByVal point As Double) As Double
Return point * 1.33

End Function



TRamadnayududauas szeysenweuve meniluseuy Manual

Private Sub CaculateAngleForManaulLine()
Try
Dim keyl As String = CheckedListBox1.CheckedItems(0).ToString
Dim key2 As String = CheckedListBox1.CheckedItems(1).ToString
Dim linel As CLine = EntitiesCollection.Item(key1)
Dim line2 As CLine = EntitiesCollection.Item(key2)
Dim m1 As Double = (Convert.ToDouble(linel.P2.Y) - Convert.ToDouble(linel.P1.Y)) /
(Convert. ToDouble(linel.P2.X) - Convert.ToDouble(line1.P1.X))
Dim m2 As Double = (Convert.ToDouble(line2.P2.Y) - Convert.ToDouble(line2.P1.Y)) /
(Convert.ToDouble(line2.P2.X) - Convert.ToDouble(line2.P1.X))
Dim mcl As Double
Dim mc2 As Double
Dim C1 As Double
Dim C2 As Double
If m2 > ml Then
mcl =ml
mc2 =m2
End If
If m1 >m2 Then
mcl =m2
mc2 =ml
End If
If m1 =m2 Then
MsgBox("Can not caculate parallel lines", MsgBoxStyle.Exclamation)
Return
End If
C1 = Convert.ToDouble(line1.P1.Y) - m1 * (Convert.ToDouble(line1.P1.X))
C2 = Convert.ToDouble(line2.P1.Y) - m2 * (Convert.ToDouble(line2.P1.X))
cX=(-C1+C2)/(ml-m2)
cY = ((ml * C2) - (m2 * C1)) / (m1 - m2)



If (Convert. ToDouble(line1.P2.X) - ¢X) > (cX - Convert.ToDouble(line1.P1.X)) Then
If m2 > 0 Then
angle = 180 - Math.Atan(Math.Abs((mc2 - mcl) / (1 + (mcl * mc2)))) * 180 /
Math.PI
startAngle = 180 + (Math.Atan(m2) * 180 / Math.PI)
sweepAngle = angle
Else
angle = Math.Atan(Math.Abs((mc2 - mc1) / (1 + (mcl * mc2)))) * 180 / Math.PI
startAngle = (Math.Atan(m2) * 180 / Math.PI)
sweepAngle = angle
End If
Else
If m2 <0 Then
angle = 180 - Math.Atan(Math.Abs((mc2 - mcl) / (1 + (mcl * mec2)))) * 180 /
Math.PI
startAngle = 180 + (Math.Atan(m1) * 180 / Math.PI)
sweepAngle = angle
Else
angle = Math. Atan(Math.Abs((mc2 - me1) / (1 + (mcl * mc2)))) * 180 / Math.PI
startAngle = 180 + (Math.Atan(m1) * 180 / Math.PI)
sweepAngle = angle
End If
End If

If line2.P2.X = line2.P1.X Then
angle = 90.0
End If
Dim distance As Double = Me.CalculateDistance(line1.P1.X, linel.P2.X)
distance = Me.ConvertPointToPixel(distance)
TextBox1.Text =" Angle : " + angle.ToString("#0.00")
TextBox2.Text =" Distance : " + distance.ToString("#0.00") + " Pixels "

piclmage.Invalidate()



Catch ex As Exception
MsgBox("Please draw at least two lines.")
End Try
End Sub

TRamsfnasapiuianayszezsynheveuvesnemithuszuy Auto
Private Sub CaculationRightSide()

Dim cKey As String = CheckedListBox 1.CheckedItems(0). ToString

Dim curve As CCurveLines = EntitiesCollection.Item(cKey)

Dim h As Double

Dim k As Double

Dim PAL As Integer = curve.aPoints.Length - 1

Dim x1 As Double = curve.aPoints(0).X

Dim x2 As Double = curve.aPoints(PAL /2).X

Dim x3 As Double = curve.aPoints(PAL).X

Dim y1 As Double = curve.aPoints(0).Y

Dim y2 As Double = curve.aPoints(PAL /2).Y

Dim y3 As Double = curve.aPoints(PAL).Y

Dim x1sqr As Double = x1 * 2

Dim x2sqr As Double =x2 * 2

Dim x3sqr As Double =x3 "2

Dim ylsqr As Double = y1 ~ 2

Dim y2sqr As Double = y2 * 2

Dim y3sqr As Double = y3 * 2

cP1 = New PointF(x1, y1)

¢P2 = New PointF(x2, y2)

¢P3 = New PointF(x3, y3)

Dim hU As Double = ((x1sqr + y1sqr) * y2) + (y1 * (x3sqr + y3sqr)) + ((x2sqr + y2sqr) *
y3) - ((x3sqr + y3sqr) * y2) - (y3 * (x1sqr + ylsqr)) - ((x2sqr + y2sqr) * y1)

Dim kU As Double = (x1 * (x2sqr + y2sqr)) + ((x1sqr + y1sqr) * x3) + (x2 * (x3sqr +
y3sqr)) - (x3 * (x2sqr + y2sqr)) - ((x3sqr + y3sqr) * x1) - (x2 * (x1sqr + ylsqr))

Dim Div As Double = (x1 * y2) + (y1 * x3) + (x2 * y3) - (x3 *y2) - (y3 *x1) - (x2 * y1)

h=hU/(2 * Div)



k=kU/(2 * Div)

center = New PointF(h, k)

endOfCenter = New PointF(x3, y3)

LP1 = New Point(1, y3)

LP2 = New Point(sourcelmage.Width - 1, y3)

Dim slpRad As Double

slpRad = (k - y3) / (h - x3)

R = Math.Sqrt(((x1 - h) » 2) + ((y1 - k) ~ 2))

Ifk <y3 Then
nX=(x3*2)-h

Elselfk > y3 Then
nX=h

End If

nY = (((-1) / slpRad) * (nX - x3)) + y3

Dim m1 As Double = (y3 - y3) / (sourceImage.Width - 2)

Dim m2 As Double = (-1) / slpRad

If m2 >0 Then
angle = 180 - Math. Atan(Math.Abs((m2 - m1) / (1 + (m1 * m2)))) * 180 / Math.PI
startAngle = 180 + (Math.Atan(m2) * 180 / Math.PI)
sweepAngle = angle

Else
angle = Math. Atan(Math.Abs((m2 - m1) / (1 + (m1 * m2)))) * 180 / Math.PI
startAngle = (Math. Atan(m2) * 180 / Math.PI)
sweepAngle = angle

End If

Dim distance As Double = Me.CalculateDistance(x 1, x2)

distance = Me.ConvertPointToPixel(distance)

TextBox1.Text =" Angle : " + angle.ToString("#0.00")

TextBox2.Text =" Distance : " + distance.ToString("#0.00") + " Pixels "

picImage.Invalidate()

End Sub



Private Sub CaculationLeftSide()

Dim cKey As String = CheckedListBox1.CheckedItems(0).ToString

Dim curve As CCurveLines = EntitiesCollection.Item(cKey)

Dim h As Double

Dim k As Double

Dim PAL As Integer = curve.aPoints.Length - 1

Dim x1 As Double = curve.aPoints(0).X

Dim x2 As Double = curve.aPoints(PAL / 2).X

Dim x3 As Double = curve.aPoints(PAL).X

Dim y1 As Double = curve.aPoints(0).Y

Dim y2 As Double = curve.aPoints(PAL /2).Y

Dim y3 As Double = curve.aPoints(PAL).Y

Dim x1sqr As Double =x1 *2

Dim x2sqr As Double =x2 "~ 2

Dim x3sqr As Double =x3 ~ 2

Dim ylsqr As Double =y1 * 2

Dim y2sqr As Double =y2 " 2

Dim y3sqr As Double = y3 # 2

cP1 = New PointF(x1, y1)

¢P2 = New PointF(x2, y2)

cP3 = New PointF(x3, y3)

Dim hU As Double = ((x1sqr + y1sqr) * y2) + (y1 * (x3sqr + y3sqr)) + ((x2sqr + y2sqr) *
y3) - ((x3sqr + y3sqr) * y2) - (y3 * (x1sqr + ylsqr)) - (x2sqr + y2sqr) * y1)

Dim kU As Double = (x1 * (x2sqr + y2sqr)) + ((x1sqr + ylsqr) * x3) + (x2 * (x3sqr +
y3sqr)) - (x3 * (x2sqr + y2sqr)) - (x3sqr + y3sqr) * x1) - (x2 * (x1sqr + ylsqr))

Dim Div As Double = (x1 * y2) + (y1 * x3) + (x2 * y3) - (x3 *y2) - (y3 *x1) - (x2 * y1)

h=hU/(2 * Div)

k=kU/(2 * Div)

center = New PointF(h, k)

endOfCenter = New PointF(x3, y3)

LP1 = New Point(1, y3)

LP2 = New Point(sourceImage.Width - 1, y3)



Dim slpRad As Double
slpRad = (k- y3) / (h - x3)
R = Math.Sqrt(((x1 - h) * 2) + ((y1 - k) * 2))
Ifk <y3 Then
nX=(x3*2)-h
ElseIf k > y3 Then
nX=h
End If
nY = (((-1) / slpRad) * (nX - x3)) + y3

Dim m1 As Double = (y3 - y3) / (sourceImage.Width - 2)
Dim m2 As Double = (-1) / slpRad
If m2 <0 Then
angle = 180 - Math.Atan(Math.Abs((m2 - m1) / (1 + (m1 * m2)))) * 180 / Math.PI
startAngle = 180 + (Math.Atan(m1) * 180 / Math.PI)
sweepAngle = angle
Else
angle = Math.Atan(Math.Abs((m2 - m1) / (1 + (ml * m2)))) * 180 / Math.PI
startAngle = 180 + (Math.Atan(m1) * 180 / Math.PI)
sweepAngle = angle
End If
Dim distance As Double = Me.CalculateDistance(x 1, x2)
distance = Me.ConvertPointToPixel(distance)
TextBox1.Text =" Angle : " + angle.ToString("#0.00")
TextBox2.Text = " Distance : " + distance.ToString("#0.00") + " Pixels"
picImage.Invalidate()

End Sub




TAaesmamsmhnuuellsunsa (Help)
#Region "HELP"
Private Sub aboutprogram()
Dim f As New frmhelp
f.ShowDialog()
If f.DialogResult <> Windows.Forms.DialogResult.OK Then
Return
Else
End If
End Sub
Private Sub mnuHelpAboutProgram_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles mnuHelpAboutProgram.Click
aboutprogram()
End Sub
#End Region






