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(FloodFill B D EH)

Public Declare Function FloodFill Lib "gdi32” (ByVal hdc As Long, ByVal pp
As Long, ByVal qq As Long, ByVal crColor As Long) As Long

(BHOER)
Public e As Long
Public h As Integer
Public i As Long
Public j As Long
Public 1 As Long
Public m As Long
Public s As Integer
Public fa As Integer
Public sg As Integer
Public sb As Integer
Public aa As Integer
Public bb As Integer
Public ed As Integer
Public gg As Integer
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Public nn As Integer

Public d (1000) As Single
Public W (100000) As Integer
Public y (100000) As Integer

(BEDFEARIM © 77 A NVDES v 2HHF)
Private Sub Commandl__ Click ()
CommonDialogl.ShowOpen
Picturel.Picture = LoadPicture (CommonDialogl.FileName)
step0
End Sub

D7) v 7 23RTAHARIRB LR T OERR)
Private Sub step0()
If ed <> 1 Then
MsgBox "fE¥z % 7 ) v 7 LTL 728 W
Else
MsgBox "OK %227 V) v 235 EETLES
End
End If
End Sub

(B L UEHAOBRE © BGEO Ry » %)
Private Sub Command2__ Click ()
step2
End Sub

(B L OEHIORT ( RTERY 2 i)
Private Sub Command3__ Click ()
End '
End Sub

(Z Vv 7 L8RS omz o LtsEiiid Baels, #agbitiiaticss)
Private Sub picturel__mousedown (button As Integer, shift As Integer,
p As Single, g As Single) Dim cc As Long
Dim dum As Long
Dim na As Integer
nn =nn + 1

na = nn Mod 2

If na =1 Then
cc = Picturel.Point(p, q)
aa = (cc And &HFF) (RIEDEUF)
gg = (cc And 65280) ¥ 256& (GIEDOES)

bb = (cc And &HFF0000) ¥ 65536  (BfEMOES)
MsgBox "TEMGLUNDERG % 7 1) v 2 LTL 3w
End If
If na = 0 Then
stepl
Picturel.FillStyle = 0 (B DR L % ER)
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Picturel.FillColor = QBColor (15) (HE % &%)
pp =P
aq = q
dum = FloodFill (Picturel.hdc, pp / 15, qq / 15, QBColor (0)) (#EH DKL)
Picturel FillStyle = 1
End If
End Sub

(Fef SN TV L EBEYEBIZTS)
Private Sub stepl ()
For j = 0 To Picturel Height Step 15
For i = 0 To Picturel. Width Step 15

¢ = Picturel.Point (i, j)

g = (c And 65280) ¥ 256&

b = (c And &HFF0000) ¥ 65536

A = (¢ And &HFF)

IfA > aa % 09 And A < aa % 1.1 Andg > gg % 08 Andg < gg % 1.3__
Andb > bb % 0.8 And b < bb % 1.3 Then
Picturel.PSet (i, j), QBColor (0)

End If
Next i
Next j
j=0
i=0
End Sub

(ORI L 22TV, BE L 72HE SR EE MR, MELFHE L, ZO/ERhER EICO
rANLB)
Private Sub step2 ()
Dim ¢ As Single
Dim wm As Integer
Dim ym As Integer
Dim dum As Long
Picturel.Width = 11790
Picturel.Height = 8295

(EIKERR)

Ifh=1And W(1) > 5 Then (%&HA)
fa=1

End If

If W(h) > 5 Then (%14 B)
fa=1

End If

If h = 2 Then (%=:fC)
IfW(2) +y(2) —W(1) —y(l) >50rwW(2) +y(2) —W(@Q1) —y(1) <1 Then

fa=1

End If

End If

If h > 2 Then (%&14D)
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fWh —1) +yth —1) — W) —yth) >50r Wh — 1) + yt(h —1)— W(h) — y(h)
< 1 Then
fa=1
End If
End If
Ifh=2And W(2) + y(2) < 4 Then (&FE)
fa=1
End If
If h > 2 Then
IfW(h-1) +y(h-1) <4 Then (&1 F)
fa=1
End If
End If
IfW(CIntth/2)) + y(CInt(h /7 2)) —h < —20r W(CInt(h / 2))
+ y(Clnt(h / 2)) — h > 2 Then (&H%G)
fa=1
End If
If W(CInt(h 7/ 2)) + y(CInt(h / 2)) < 50r W(CInt(h / 2)) + y(Clnt(h / 2))__
> 12 Then (%:fH)
fa=1
End If
Ifh < 50rh > 12 Then (1)
fa=1
End If
If fa <> 1 And sb > 40 And sb < 110 Then (&H7)
sg=sg +1
s=s +1
d(s) =Sqr(sb % 19.193 / 3.1416) * 2
Picturel.Circle (0 +1i) /2 — 15, (m + j) / 2), 30, QBColor (15)
End If

(BTOEFEX 17T 2P HITHRE L. FBEFELH UL step3 ™.
DTOFHBIBNTIOEEYALTS)
h=0:fa=0:sb=0
For j = m To Picturel.Height — 1 Step 15
For i = 0 To Picturel. Width — 1 Step 15
¢ = Picturel.Point (i, j)
If ¢ < 12000000 And ¢ >=0 And ¢ <> QBColor(12) And __
¢ <> QBColor(10) Then
1=1i

m =)
Picturel.PSet (1, m), QBColor (12) ‘ZOMEOEEZ*OL T
step3
End If
Next i

Next j

MsgBox "fEX7% : 7 & sg

ed =1
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step9
End Sub

(BHFRAIDVEBICREL., s -EHErBOIIT 5, x5 stepd )
Private Sub step3 ()
Dim v As Integer
Dim ea(15000) As Single
e=0:f=0
shb=sb +1
v=v t+ 1
h=h+1
i=1+ 15 (H~N1EZ7 L BE)
¢ = Picturel.Point (i, j)
If ¢ = QBColor (15) Then (TEBE % LREDRRE)
i=i1— 156
Picturel.PSet (i, j), QBColor(15)
step?2
End If
If ¢ < 12000000 And ¢ >=0 And ¢ <> QBColor(12) And__
¢ <> QBColor(10) Then
Do While ¢ < 12000000 And ¢ >= 0 And ¢ <> QBColor(12) And__
¢ <> QBColor(10) (BoMITA~18E))
Picturel.PSet (i, j), QBColor (12)
sb=sb + 1
v=v + 1
W(h) =v
e=e + 15
i=1i+ 15
¢ = Picturel.Point (i, j)
Loop

(BRI OT O BEL - [EREEOE 7 LVEBDHIITL D AEHTA 3 LLEMINL 72358138 0 B L step7 ~
F LML step2 )
If h > 2 And W (h) Then
step?
End If
Ifh>7And W(h) — W(h — 1) > 0And W(h) — W(h — 1) < =2 Then
Forn=1ToW() — W(h — 1)
Picturel.PSet (i + 15, j), QBColor (0)
i=i+ 15
Next n
sb =sb —W(h)
W(h) = 0
y(h) =0
h=h-—1
step2
End If
Else
W (h)
End If
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step4
End Sub

(BHFRALVEICKRFEL, BEIFIHEIZR o725 stepd )

Private Sub step4 ()
Dim u As Integer
i=i—e—30 (E~1¥27 2 LBE)
¢ = Picturel.Point (i, j)
If ¢ < 12000000 And ¢ >=0 And ¢ <> QBColor(12) And __
¢ <> QBColor (10) Then
Do While ¢ < 12000000 And ¢ >=0 And ¢ <> QBColor{(12) And __
¢ <> QBColor(10) (BRI E~BE)
Picturel.PSet (i, j), QBColor(12)
sb=sb + 1
u=u-+1
y(h) =u
e=e — 15
i=i—15
¢ = Picturel.Point (i, j)
Loop

(EMPOYDEEL  FEREBROY 7 LVEHEIATE D ERITN 3 L EBINL 7235681348 ) B L step8 ~
F LAV step2 )
Ifh > 2 And y(h) — y(h — 1) >=3 Then
step8
End If
Ifh>7Andy(h) —y(h —1) > 0Andy(h) — y(h — 1) <=2 Then
Forn=1 To y(h)
Picturel.PSet (i + 15, j), QBColor(0)

i=i+ 15
Next n
sb =sb —y(h)
y(h) =0
h=h-—1
step2
End If
Else
y(h) =0
End If
stepb
End Sub

(BZEADIITTICBB L, BRISIHBTRZITIUE step3 ~, A% 5T stepb )
Private Sub step5 ()
i=1
j=j+ 15
¢ = Picturel.Point (i, j)
If fa=0 Andc < 12000000 Andec >=0And ¢ <> 255 And __
¢ <> QBColor(10) Then (B 513 step3 )
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Picturel.PSet (i, j), QBColor (12)
step3
End If
step6
End Sub

(BEAD LT TROEANZFO LOBENFHEBICLS F TRERE L., HEUNOBE R sl
step3 N, ST T step2 )
Private Sub step6 ()
i=i1i+ 15
¢ = Picturel.Point (i, j)
Do Until ¢ < 12000000 And ¢ > =0 And ¢ <> QBColor(12) And __
¢ <> QBColor(10)
i=1+ 15
j=]— 15
¢ = Picturel.Point (i, j)
If ¢ <> QBColor(12) Then
step2
End If
j=j+ 15
¢ = Picturel.Point (i, j)
Loop
Picturel.PSet (i, j), QBColor(12)
step3
End Sub

(BRICLAEZERAGIIRETY)
Private Sub step7 ()
Dim n As Integer
Forn=1ToW(h) — Wb — 1)
Picturel.PSet (I—15, j), QBColor (0)
i=i— 15
Next n
sb=sb — (W(h) — W(h — 1))
e=e— (Wh) — Wt —-1)+1) % 15
W) =W — 1)
step4
End Sub

(BEic L-EErHEBICET)
Private Sub step8 ()

Dim n As Integer

Forn=1Toy(t) —yh — 1)
Picturel.PSet (i + 15, j), QBColor(0)
i=i+ 15

Next n

sb=sb — (y(h) —y(h — 1))

e=e+ (yth) —yth—1)+1) * 15

y(h) =y(h— 1)

stepd



RIEEHMAR £ 8

Jin

End Sub

(BIEBOERE T4 AT L —ICRRT )
Private Sub step9()

Dim r As Integer
Dim s As Integer
Dim n As Integer
Dim t As Integer
Picturel = Picture2
Picturel.FontSize = 14
Picturel.DrawWidth = 1
Picturel.CurrentX = 1500
Picturel.CurrentY = 700
Picturel.FontBold = True
Picturel.Print ” fEAPER (#m) ~
For k =1 To Clnt((sg + 2) / 5)

If k <> CInt((sg + 2) / 5) Then

t=5
End If
If k = CInt((sg + 2) / 5) Then
=sg-5 % (k-1)

End If
Forr=1Tot
n=n+1

If n < 10 Then
Picturel.CurrentX = 1300 * r
Picturel.CurrentY = 500 % (2 + k)
Picturel.Print "(” & n & ”) ” & Format(d(n), "0.0”)
End If
If n )= 10 Then
Picturel.CurrentX = 1300 * r
Picturel.CurrentY = 500 * (2 + k)
Picturel.Print (" & n & ”) ” & Format(d(n), ”0.0”)
End If
Next r
Next k
stepl0
End Sub

FERERFETS)
Private Sub step10 ()
On Error GoTo err__handle
CommonDialog2.ShowSave
SavePicture Picturel.Image, CommonDialog2.FileName
err__handle:
step0
End Sub
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ABSTRACT

Measurement of Pollen by Image P rocessing

Harumitsu TAKAYAMA

Airborne pollen surveys of Cryptomeria japonica and Cupressaceae have been performed since 1995,
during the pollen season, was Pollen was collected using a Durham standard sampler and the pollen count
was measured with a microscope. The measurement process was time and labor intensive when the pollen
count was large, and since the count was made by eye alone errors occurred.

Therefore, in order to reduce labor and to remove errors, a method was developed to measure pollen us-
ing image processing. In this paper an experimental process for the determination and the programming of
image processing is described. This method can not only measure the pollen count but the pollen grain dia-
meter at the same time. The time required to process one micro photo image (3.36 X 2.16mm) by personal
computer was 1 minute and the accuracy was about 4.38 #m in this experiment. This method is effective
and convienient for investigateing the globular pollen. And is considered especially useful in measuring pol-

len grain diameter.



