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y gg@‘e& ic motor plays,the m@
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iC_ deve electrie”metOr is limited creating rules for small

size motors. An ultrasonic motor is therefore the alternative and has been used to substitute in the
electric motor in the area that an electric motor could not well function. The ultrasonic motor can be
used in various applications.

However , the ultrasonic motor is limited in rotary and linear movement . It is difficult to take
the motor to design the specific positioning equipment which is more moveable direction. Hence, This

project is presented bringing the ultrasonic motors to build the robot which can move all directions of

the surface by using standing wave principle.
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F = Electric field

S = strain

d = piezoelectric coefficient

& = dielectric constant

s = material compliance (modulus of elasticity)
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Tdsunsudszananamn
Dim num As Integer
Dim Datax As String
Dim Datay As String

Dim Dataangle As String

Dim x_click As Integer

Dimy click As Integer

Dim R_min As Long

W\
LT

i)
>

Dim R_max_R1 As Long
Dim G_min_R1 As Long

Dim G_max_R1 As Long

Dim B_min_R1 As Long

Dim B_max_R1 As Long

Dim Robot_cenx(1 To 6) As Long
Dim Robot_ceny(1 To 6) As Long
Dim Count_cen(1 To 6) As Long
Dim R_ROBOT As Integer

Dim Robot_Topx(1 To 6) As Long
Dim Robot_Topy(1 To 6) As Long

ronan Rl Conntatenil Fot)Asiberkunslduiionisiinuwininty leygalimhluldusslemiiunisen
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Dim angle_R(1 To 6) As Integer
Dim Dx(1 To 6) As Integer
Dim Dy(1 To 6) As Integer
Dim Px(1 To 6) As Integer
Dim Py(1 To 6) As Integer
Dim Tx(1 To 6) As Integer
Dim Ty(1 To 6) As Integer
Dim O_R(1 To 6) As Integer

Const pi As Double = 3.141578

W\
,-;'
7

Dim (1 To 4) As Integer

Dimrad R As Integer

'//1 parameter culculator move /////
Dim Pmx(1 To 4) As Integer
Dim Pmy(1 To 4) As Integer
Dim dis_er(1 To 4) As Integer
Dim Dmx(1 To 4) As Double
Dim Dmy(1 To 4) As Double
Dim Tmx(1 To 4) As Integer
Dim Tmy(1 To 4) As Integer
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Dim Om_R(1 To 4) As Integer
Dim anglem R(1 To 4) As Integer
Dim M_anl As Integer

Dim M_an2 As Integer

Dim an_sll As Integer

Dim an_slI2 As Integer

Dim distance As Integer

Dim distance_ob As Integer

Dim W_R As Integer
Dim D1_2 As Integer
Dim D1 _3 As Intege

Private Sub
Call setting
Do

DoEvents

quit=0

End Sub

Sub setting()  /-------=--==mmmmmmmmn

DoEvents

Robot_mx(1) =Robot CRI1 i
Robot_my(1) = Robot CRI j
Text6.Text = Robot_mx(1)
Text7.Text = Robot_my(1)
End Sub

¥
Private Sub cmdscan_Click() ¢/--------------- LONRER (THNYRVTL IV TTE G KITE 1 — /’

DoEvents o ve o y o4 d ALK voy @ v v
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Dim i As Integer, j As Integer
Dim Colorl As Long, r As Integer, G As Integer, b As Integer
Robot CR1 1=0
Robot CR1 j=0
count R1=0
R_min R =RMII.Text
R _max R1=RMAI.Text
G_min_R1 = GMII.Text

G_max Rl =GMAIL.Text
B min R1=BMIL.Te
B _max R1=B
BitBlt Picture2.hd

Forj=0

Else
Colorl =0

End If
SetPixel Picture2.hdc, i, j, Colorl
DoEvents
Next j
Next i
Robot_CR1 _i=Robot CR1 _i/count Rl
Robot CR1 j=Robot_CRI j/count R1
Text7.Text = Robot_CR1_i
Text8.Text = Robot_CRI_j

End Sub o ve o y o - AR voy @ v v
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Private Sub cmdsendai_Click()*/----------------- v‘i1msmmu‘w1ﬁﬁﬂ1{uuuﬁﬂ'§aﬁﬁm-—-—-—-------—-—/ .
DoEvents

quit=0

‘Do

Do

DoEvents

Call scancen

Call cul_angle
Call send_Al
Robot_CR1_i=Rob

)

Private Subjp t(g '.\:."'. .....i'l};‘;'j
s
7

Dim fsox .
>

Dim fsoy
Dim fsoz

'Check File
If fsox. fileExists(Datax) Then GoTo subl

subl: Set fsoy = CreateObject("Scripting. filesystemobject")
If fsoy. fileExists(Datay) Then GoTo sub2

sub2: Set fsoz = CreateObject("Scripting. filesystemobject")
If fsoz.fileExists(Dataangle) Then
GoTo sub3

- Open Datax For Output As #1 v d AR von @ cw v
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Print #1, Text7.Text '---->Edit Parameter plot X

End

Private Sub cmdtest Click() ¢/

Close #1 'Close the file

Open Datay For Output As #2

79

Print #2, Text8.Text '--——->Edit Parameter plot Y

Close #2 'Close the file

Open Dataangle For Output As #3

Print #3, Text9.Text '---->E

Close #3 'Close the

Close #3 'Close the file

3 r plo 9
S iina

Sub

DoEvents

Dim i As Integer, j As Integer

UGG AT NI S—

Dim Colorl As Long, r As Integer, G As Integer, b As Integer

If Optionl.Value = True Then

R_min = RMIT.Text

R
Lonasile

max = RMAT.Text :

-

PurenansNanIud 1 msunIs 9 Ui
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G_min = GMIT.Text
G_max = GMAT.Text
B_min = BMIT.Text
B_max = BMAT.Text
Elself Option2.Value = True Then
R_min = RMI1.Text
R_max = RMA1.Text
G_min = GMI1.Text

G_max = GMA.Text
B_min = BMI1.Text

B_max =BMAI.

Else
Colorl =0
End If
SetPixel Picture4.hdc, i, j, Colorl
DoEvents

Next j

Next i

End Sub

Private Sub Command]_Click() */------------—-click T3 $top-----r-r-rmrmmeemeer/

quit = 1 o ve o N T AN voy oy ‘v "
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End Sub

Private Sub Command2_Click()*/----------—-click 1J1 exit /?
Timerl.Enabled = False
Unload Forml

quit=1

Out &H378, &HFF
End Sub

Private Sub Form_Load

End Sub

Private Sub Picture2
DoEvents

x_click = Textl.Text

y_click = Text2.Text

StretchBlt Picture4.hdc, 0, 0, Picture4.ScaleWidth, Picture4.ScaleHeight, Picture1.hdc, (x_click -
((Picture4.ScaleWidth) / 2)), (y_click - ((Picture4.ScaleHeight) / 2)), Picture4.ScaleWidth, Picture4.ScaleHeight,
vbSrcCopy

StretchBIt Picture3.hdc, 0, 0, Picture3.ScaleWidth, Picture3.ScaleHeight, Picturel.hdc, (Text1.Text -
(VScrolll.Value / 2) - 2), (Text2.Text - (VScrolll.Value / 2) +2), VScrolll.Value, VScrolll .Value, vbSrcCopy
End Sub

Private Sub Picture2_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)

DoEvents i ¥ o U k4 d‘ = ! &I} 1 ¥ o ¥ . v 14
wnansthluenarsianulidwiunmsldnuienisfinviminty leygralimhluldusslemisunisen
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Dimp _rgb x As Long, p_rgb_y As Long

Dim Colorl As Long, r As Integer, G As Integer, b As Integer

Dim i As Integer, j As Integer

BitBIt Picture2.hdc, 0, 0, Picture2.ScaleWidth, Picture2.ScaleHeight, Picturel.hdc, 0, 0, vbSrcCopy
Textl.Text=X

Text2.Text=Y

Picture2.Circle (X, Y), VScrolll /2, RGB(255, 255, 255)

p_rgb x = Textl.Text

p_rgb_y = Text2.Text

Colorl = GetPixel(Picturg
Call ColorRGB(Colg
Text3.Text=r

Textd. Text =G

M\

92>
l-..llllll. i
i

2

b = Colorl \ 65536
G = (Colorl \ 256) Mod 256

End Function

Private Sub Picture3_DbIClick() /~— f111AgA T8 I8 11 UsUA-——/
If Optionl.Value = True Then

R _min_t= Text3.Text

RMIT.Text=R_min_t

R_max_t= Text3.Text

RMAT.Text =R_max_t

G_min_t = Text4.Text

GMIT.Text=G_min_t

dgj ﬁ(}_max_t:ICXt4'T\fKtO U k4 d‘ = ! gj 1 Y o ¥ v 14
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GMAT.Text=G_max_t

B min_t= Text5.Text

BMIT.Text=B_min t

B _max_t = Text5.Text

BMAT.Text=B max t
Elself Option2.Value = True Then

R_min R1 = Text3.Text

RMI1.Text=R_min_RI

R_max_R1 = Text3.Text

B_mai
- W\
222
BMA B8N
122
End If (7%

;

Dim i As Integer, j As Integer
Textl.Text=X

Text2. Text=Y

p_rgb_x = Textl.Text
p_rgb_y = Text2.Text

Colorl = GetPixel(Picture3.hdc, p_rgb x, p_rgb_y)
Call ColorRGB(Colorl, 1, G, b)

Text3.Text=r
Text4.Text =G
Text5.Text=b

=

enansiiduenansnavnulidmsunisidanuienisfinyiintu eyl lvlduselesimunism
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If Button = 1 Then
/11111 Condition ///////
If Optionl.Value = True Then
If Text3.Text <R_min_t Then
R_min_t = Text3.Text
RMIT.Text=R_min _t
Elself Text3.Text > R_max_t Then

R_max_t = Text3.Text

RMAT.Text=R_max t

.T?z'a_\a

BMIT. TR
|l"' ,
Elself 7%

2

If Text3.Text <R_min_R1

R_min_R1 = Text3.Text
RMI1.Text=R_min R1

Elself Text3.Text > R_max_R1 Then
R_max RI = Text3.Text
RMAI.Text=R_max RI

Elself Text4.Text < G_min_R1 Then
G_min_R1 = Text4. Text
GMI1.Text=G_min R1

Elself Text4.Text > G_max_R1 Then

o Gmax RI=TextdText ., . . o, D . .
nansiduenasianulidmsunisldnuiionsinwvingu lloyg el luldusslemisunis
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GMA1.Text=G _max R1

Elself Text5.Text<B_min_R1 Then
B_min_RI = Text5.Text
BMI1.Text=B_min R1

Elself Text5.Text > B_max_R1 Then
B_max_R1 = Text5.Text
BMAIL.Text=B max RI

End If

End If
End If
End Sub

Textl.Text
Text2.Tex

End Sub

Private Sub
DoEvents
If X <=(Ro_, And Y >= (Ro_my(1) -

rad_R) Then

Robot mx(1) =X
Robot my(1)=Y
Text14.Text = Robot_mx(1)
Text15.Text = Robot_my(1)

Picture5.Line (Ro_mx(1), Ro_my(1))-(X, Y), RGB(255, 0, 0)
Picture5.CurrentX = X
Picture5.CurrentY =Y +rad R

Picture5.Print "Move Robot"

End If

wnanstluenarsianulidwiunmsldnuienisfinviminty leygalimhluldusslemiiunisen
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End Sub

Private Sub Picture5_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
DoEvents

quit =0

Textl. Text=X

Text2. Text=Y
Ro_mx(1) = Text7.Text

Ro_my(1) = Text8.Text
If Button = 1 Then
If X <= (Ro_mx(

Picture§.Li ZRQ_my (b))t 2R

End If

End If

End Sub

Private Sub Timerl_Timer() ‘/ MVUA timer—-mmmmmmmm- —
Dim fsox
Dim {50y
Dim fs0z
'Check File

5 {fet fsox = CreateObject("Scripting, filesystemobject!) A o y o y
LNASULTULDNATNENIUNFEINTUNNS IWITULNDNISANWUNIUY lzumgfy’]msmmlﬂiwsximumumim
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If fsox.fileExists(Datax) Then GoTo subl

subl: Set fsoy = CreateObject("Scripting. filesystemobject”)
If fsoy.fileExists(Datay) Then GoTo sub2

sub2: Set fsoz = CreateObject("Scripting, filesystemobject")
If fsoz.fileExists(Dataangle) Then
GoTo sub3

i)
ii

l.lllllll‘lil

End If
sub3:
Open Datax For Append As %
Print #1, Text7.Text '---->Edit Parameter p1o

Close #1 'Close the file

Open Datay For Append As #2
Print #2, Text8.Text '---->Edit Parameter plot Y
Close #2 'Close the file

Open Dataangle For Append As #3
Print #3, Text9.Text '---->Edit Parameter plot Z
., Close #3 'Close the file .

<

nansiiluenansianulidmsunisldnunenisfinyiintu ldeygelihlvlduselesimunism
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End Sub

Private Sub VScrolll_Change() /-----=--------- SIS TTT R TR— /
StretchBlt Picture3.hdc, 0, 0, Picture3.ScaleWidth, Picture3.ScaleHeight, Picture1.hdc, (x_click - (VScrolll.Value /

2) -2), (y_click - (VScrolll.Value / 2) + 2), VScrolll.Value, VScrolll.Value, vbSrcCopy
End Sub

Sub scancen() /-----—----------- 3

Dim i As Integer, j As Intege

lunmu.;;'niil
i

»

Robot_Topx(1) =0
Robot_Topy(1) =0
Count_top(1) =10
R_ROBOT = Text6.Text """'width robot™™"
Do

DoEvents

BitBIt Picture2.hdc, 0, 0, 373, 309, Picturel.hdc, 0, 0, vbSrcCopy

R_ROBOT =R _ROBOT +5

i_l=Robot CR1 i-R ROBOT

i 2=Robot CRI_i+R_ROBOT

j_1=Robot_CR1 j-R ROBOT

j_2=Robot CRI j+R_ROBOT

wnanstluenansianulidwiunmsldnuienisfinviminty leygalimhluldusslemiiunisen
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Fori=i 1Toi 2

Forj=j 1Toj 2

Colorl = GetPixel(Picture2.hdc, i, j)
Call ColorRGB(Colorl, 1, G, b)

Ifr+ G +b)<=(R_max_R1+ G_max_RI+B_max R1) Andr>=R_min_RI Andr<=R_max R1 And G
>=(G_min_R1 And G <= G_max_R1 And b >= B.mineRd.And b <=B_max_RI Then

Colorl = 589823

G_min_t A

DoEvents

Nextj

Next i

Loop While Count_cen(1) =0 Or Count_top(1) =0

------ cul position -------

Robot_cenx(1) = Robot_cenx(1) / Count_cen(1)
Robot_ceny(1) = Robot_ceny(1) / Count_cen(1)
Text7.Text = Robot_cenx(1)

Text8.Text = Robot_ceny(1)

Robot_Topx(1) = Robot_Topx(1) / Count_top(1)
L@ﬂﬁ'ﬁumu@ﬂﬁ'ﬁ%ﬁﬁ'ﬂu AFINIUNTT ﬂ?ULW@ﬂWﬁﬂﬂHWLWWUU INBUEUWWIVUWVLUGLGUU5”18?1‘14@'114?1']5?1']
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Robot_Topy(1) = Robot_Topy(1) / Count_top(1)

End Sub
Sub cul_angle() ¢/~ IUIVYN VD IH LOUA. /’
DoEvents

Tx(1) = Robot_Topx(1)
Ty(1) = Robot_Topy(1)
Px(1) = Robot_CR1 i
Py(1) = Robot_CR1 j
Dx(1) = Tx(1) - Px(1)
Dy(1) = Ty(1) - Py(1)

O R(1)=360 -2
End If
Text9.Text =0 _R(1)

End Sub

Sub send_AI() */ L NIRRT Se—
Picture5.Cls

DoEvents

rad R =Text12.Text """radius robot""""

RC_X(1) =Robot_cenx(1)

RC_Y(1) = Robot_ceny(1)

&lgle = O__R(IL Y o U k4 dl = 1 5 1 ¥ o ¥ & v 14
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W(1) = Int(Cos(Angle * dOneDegree) * rad_R)

If Sgn(W(1)) = -1 Then
W) =W() *(-1)

End If

h(1) = Int(Sin(Angle * dOneDegree) * rad R)
If Sgn(h(1)) = -1 Then
h(1) = h(1) * (-1)
End If

Picture5.ScaleMode =3
Picture5.Circle (RC_X

Picturg5LinedRC{ X(I}, RC; Y(H)-
: 0 "!b‘ — %%

]

End Sub

Sub program1()

Call scancenl

Call cul_anglel

Call send_AlIl
Robot_CRI1_i=Robot _cenx(1)
Robot CRI1_j=Robot_ceny(1)
Call Error_pointl

Call Controll

Em(%’fub = P [y v - = L I ¥ o v & v Y
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Sub scancenl()

Dim i As Integer, j As Integer

Dim Colorl As Long, r As Integer, G As Integer, b As Integer
Dimi 1 AsLong,i 2 As Long,j 1 AsLong,j 2 As Long
Robot_cenx(1) =0

Robot_ceny(1) =0

Count_cen(1)=0

Robot_Topx(1) =0

Robot_Topy(1) =0
Count_top(1) =0
R _min_t=RMIT.
R max_ t=R
G _min_t=
G _max t

B min t

Do

i 2=Robot_CRI i +R_ROBO

j_1=Robot_CR1 j-R_ROBOT
j_2=Robot CR1 j+R _ROBOT

Fori=i 1Toi 2

Forj=j 1Toj 2

Colorl = GetPixel(Picture2.hdc, i, j)

Call ColorRGB(Colorl, 1, G, b)

If (r + G + b) <= (R_max_RI1 + G_max_R1+B_max RI1) Andr>=R_min R1 Andr<=R_max R1 And G >=
G_min R1 And G <= G_max R1 Andb>=B_min Rl And b <=B_max_R1 Then

- = Colorl =589823 . . . [y v - = L l ¥ o v & v v
enansiililonansnasiulidwsunisldanuienisfinyinintu ldeygelihlvlduselesimunism
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Robot_cenx(1) = Robot_cenx(1) + i
Robot_ceny(1) = Robot_ceny(1) +j
Count_cen(1) = Count_cen(1) + 1
Elself (r+ G +b) <= (R_max_t+G_max_t+B_max_t) Andr>=R_min_t Andr<=R_max_t And G >= G_min t
And G <= G_max_t And b>=B_min_t And b <=B_max_t Then
Colorl = 16777215
Robot_Topx(1) = Robot_Topx(1) + i
Robot_Topy(1) = Robot_Topy(1) + j

Count_top(1) = Count_top
Else

Colorl =0
End If

DoEvents

Next

End Sub

Sub cul_anglel()
DoEvents

Tx(1) = Robot_Topx(1)
Ty(1) = Robot_Topy(1)
Px(1) = Robot_CRI1_i
Py(1) = Robot_CR1_j

Dx(1) = Tx(1) - Px(1 Y o o ] - = L 1 ) v 5% v
enanT e AN PR U mEunsWnudtomsanwiindu Loyalvhlulduselesimunism
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Dy(1) = Ty(1) - Py(1)
IfDx(1) =0 Then
Dx(1)=1
angle R(1) = Int(((Atn(Dy(1) / Dx(1))) * 180) / pi)
IfDx(1) >= 0 And Dy(1) <= 0 Then
O_R(1) = angle R(1) *(-1)
Elself Dx(1) <= 0 And Dy(1) <= 0 Then
O_R(1)=(90 - angle_R(1)) + 90
Elself Dx(1) <= 0 And Dy(1) >0

Sub send Al

R — "

Picture5.Cls

1

DoEvents
rad R = Text12.Text
RC_X(1) = Robot_cenx(1)
RC_Y(1) = Robot_ceny(1)
Angle =0 _R(1)
W(1) = Int(Cos(Angle * dOneDegree) * rad R)
If Sgn(W(1)) = -1 Then
W(1)=W(1) * (-1)
End If
h(1) = Int(Sin(Angle * dOneDegree) * rad R)
If Sgn(h(1)) = -1 Then
h(1) =h(1) * (-1)

End If
gy A ¥ o o £ = =2 & 1 ¥ o ¥ L% ¥
nansiiluenansianulidmiunisldnuienisfinyirintu ldeygelihlvlduselesimunism
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Picture5.ScaleMode = 3
Picture5.Circle (RC_X(1), RC_Y(1)), rad_R, RGB(255, 0, 0)
If Angle >= (0 And Angle <= 90 Then

Picture5.Line (RC_X(1), RC_Y(1))-(RC_X(1) + W(1)), (RC_Y(1) - h(1))), RGB(0, 0, 0)
Elself Angle >= 91 And Angle <= 180 Then

Picture5.Line (RC_X(1), RC_Y(I)-(RC_X(1) - W(1)), (RC_Y(1) - h(1))), RGB(0, 0, 0)
Elself Angle >= 181 And Angle <= 270 Then

Dmy(1) = Pmy(1) - Tmy(1)
If Dmx(1) =0 Then

Dmx(1) =1
End If
anglem_R(1) = Int(((Atn(Dmy(1) / Dmx(1))) * 180) / pi)

If Dmx(1) >= 0 And Dmy(1) <= 0 Then
Om_R(1) = anglem R(1) * (-1)

Elself Dmx(1) <= 0 And Dmy(1) <=0 Then
Om_R(1) = (90 - anglem_R(1)) + 90

Elself Dmx(1) <= 0 And Dmy(1) >= 0 Then

_ Om_R(1) = (anglem_R(1) * (-1)) + 180 .
a = ¥ o o £ = =2 - 1 ¥ o £ & v 1%
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Elself Dmx(1) >= 0 And Dmy(1) >= 0 Then
Om_R(1) =360 - anglem_R(1)
End If
Text16.Text = Om_R(1)
dis_er(1) = Int(Sqr((Dmx(1) * Dmx(1)) + (Dmy(1) * Dmy(1))))
Text17.Text = dis_er(1)

End Sub
Sub Control1() /=----mrmeemeeeeee g

M_anl = Text18.Text

Yldriver_slowlie
- &w, .
= 180 The?aal Lﬂar‘

Out &H378, &HIB a

Elself (Om_R(1) - O _R(1
Y/driver_speed left
Out &H378, &HSF

Elself (Om_R(1) - O_R(1)) > M_an2 Then
Y/driver GO
Out &H378, &HOE
Elself (Om_R(1) - O_R(1)) > an_sI2 Then
/ldriver_slow Right
Out &H378, &HY7
Elself (Om_R(1) - O_R(1)) > 180 Then
//driver_speed Right y o y y g
wnanstiduenansianulidmiunsidnuitonsinuiminig Lipygwlihldldusslevidunisen
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Out &H378, &H93

End If

Elself Om_R(1) < O R(1) Then

If (Abs(Om_R(1)- 0 _R(1 ))) <M_anl Then
//driver_ GO
Out &H378, &HIE

Elself (Abs(Om_R(1) - O _R(1))) < an_sll Then

Y/driver_slow Right
Out &H378, &H97

he .:@A'a'a

‘e’ ‘..'9
3]

gy A ¥ o o £ = =2 & 1 ¥ o ¥ ¢ v ¥
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