nbigs

Lhoeo il gt e Lol e G R S
Waniwusin tudrunilaasmsdnwmavanaa Sy imnssumansiode B

N

TR
AL

R L e o R S i

g

v ARETHINTIIAEAS

- anduelulatiwssommndudemnsaenazde
Umsdnwn 2556 E




siusudiagoulnalun
AQUATIC ROBOT

SUY FAudialseu

=

UUNT WINU5E

Mgu1 WnAs

ﬁmmmﬁwus‘ﬁ:ﬁuﬁqwﬁwaemsﬁnmmwé’nqmﬂ‘%zgruvﬁmnﬁumamﬁmﬁﬂ
#1913 IANTIUNTINAY
AMZIANTIUANENS
anvuwmalulagnszaaunandnnamisaiansyls
Un1sfnwn 2556



AQUATIC ROBOT

TANANUCH RATANAJARATROD
NANAPORN PROMJAREE
NUTTAMA MAKSIRI

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN INSTRUMENTATION ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
ACADEMIC YEAR 2013



UsyeyrtinusUnisdnen 2556
AMTIANTTUANENS
anumalulagnszeaundndtaummisaianszus

TususasuSgygyriinusg

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oy a ¢ ' ¢ 4 g
vintaUiuiinus  vusudiadeulmluin
AQUATIC ROBOT
unAnwfIAY unamsuIyy Sausialsal sWalndAnen 53010681

UNEATIUMNS  NSNUT3E sWaunAne 532010683

UNAIEFUT - UINAS svainAn®a - 53010691
U Armnssumanstndin
191311 IEINTIUNTINAY
UnsAnwn 2556
91315dgAANUS RTINS o) ) anefiode

¥

L) & £ o el oy "\' i
HYI8ENT IS8 AT W Tana WP ot




o W o g

vadaiyaniinug  viusudiedeulwlu
AQUATIC ROBOT

unAnegInvin wwansuyy eusdalsnl  sviatindnw 53010681
UNATIUMNS  WIN138  sWaundnwy 53010683
WA Wnds sviadndnwn 53010691
aMIsivinm ATIEMans1Nse as ety dane
Un1sAnen 2556
UNANELD

v
W =N

TsanuilifumsinymginssunisindouiivesUamusssiminlussduiugu e
vingnisesnuuy -~ ImiuazUsznaulessainees “duoudedoulmlud”  Tasaely
lnswuazUseneumemsssnuuulassasniwesueus - msfinerbilasreulvsaasiuas
Tsunsu tielhviususdaunsarndeulvaluh ddldlbilasaeulnsaasdeia Arduino DUE Tu
nsmuAunMhureYesluewed - deiudwhulsmuninisiadaulmuasususian
TUsunsu  Vistual - Basic - lnefiwuizosuiinounsiisalunisasisduingiinuing | tiedmun
firnslunsiedeuiiteswaiinaines | ilimuminsrdsuitudnumsennisasdaly
1 FauinenuEnnsaluniinaudsiamnie wasneassmawuls Sadlumadsianyan

AU AN INLINA DU WETTHYR



Thesis Title AQUATIC ROBOT

Authors Miss Tananuch Ratanajaratrod
Miss Nanaporn Promjaree
Miss Nuttama Maksiri
Thesis Advisor Asst. Prof. Dr. Phongchai Nilas
ABSTRACT

This Aquatic Robot project . focuses on.study, design as well as hardware
assembly the fish robot.. The“project employs Arduine-DUE microcontroller, water-
proof servo motor and'a Graphical User Interface (GUI) program. The GUI is written in
Visual Basic 2012 to receive parameter values form computer and. transmitted to
Arduino DUE to control Aguatic Robot movement. The Aquatic Robot is based on
mathematical model and parameter values. The experiment ‘results could imitate

behavior of natural agquatic animal by focusing on Thunniform fish.
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n.1 gdenisldnuvainlulasroulnsaassiu Arduino DUE

Arduino DUE \Juveinlulasmaulnsaiaeslunszna Atmel SAM3X8E ARM Cortex-
M3 Fudenldlulasmeulnsamesauia 328t Hu MCU Useshuesda Tasniseenuuuy
Tﬂsqﬁ%wa%mﬁy'u%Lﬁu’[,ﬁﬁiﬂ‘Nﬂ%’ﬁwmﬂLﬁmﬁa'[ﬁdwm'amsﬂ’llﬂﬂ'izqnmﬂl'ﬁ'wu lasn
MCU undndeafugunsnituguiiiuduuarimdsamesaliiedonsihlulénu duedald
19 7-12 Thasil 1 Serial Comimunication Port §7u7u 3 WS dansun1svinnisaivivan

z w - a b, A o o X
Hex Files warldaulunasasansiv Application MALuTutes

AuauUAvavadalunsiild Arduino DUE

1) 4 MU nssna Atmel SAMBXBE ARM Cortex-M3 (U85 AT91SAM3XSE Gy
MCU wun 32-Bit

2)  annseUsTulaNasIEAININEIdwa T 84 MHz

3)  Tdumasdwsin 7-12 Lian

4) il Digital /O Pins 54 Pins @samnsnlyf PWM Output 16 12 Pins

5) i Analog Input Pins 12 Pins

6) 31 Analog Outputs Pins 2 Pins (DAC)

7) 5895UN5LUSUNSUKVY In-System Programming (ISP) wu ICSP header

8) 28 WIWASHILUY Flash 512 KB lLay SRAM 96 KB

9) CAN: CANRX wag CANTX

10)  TWI: SDA uag SCL

11)  DAC1 uay DAC2
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TWswnsudisnanansnsaniinanns e
http://arduino.cc/en/Main/Software#.UwiOulWKXYg

Funaunis Download HEX File T¥du MCU
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A OFEY FIOJECT WELYIEN,  DEBMK

§ el i
i e oy

AR T

N.2 Arduino IDE

a) AaNY Tools «@an Board tay Port wmuyay

i sketcn_augn2:

| vo1d setup ()
poL o

10 lemp() l.

Archive Sketch
Fix Encoding B Reload
Serigl Monitar Cerds Shift-M. -

Board » Badsind AR Homde
Procayis ¥ Arduing Uno

Swael Pait * Arduine Duemilanove or Diecmils
Arduine Nano

Arduing Mega 2560 or Mega ADK
Arduin Mega (ATrmegal 280)
Arduino Leonardo

Arduine Micro

Arduing Esplors

Ardung Mini

Ardusng Ethemst

Arduna o

Arduana BT

LiyPad Arduine USB

LAyPad Arduino

Arduino Pre or Pro Mini

Arduina NG or older

Programmer '
Burm Bootioader

Lrdipnz ATN

cards

©  Arduing Due Programming Port)
Arduine Due (Native USE Porty
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5 niudsEwnsandn Upload HEX File Ty McU

- Bl Upload Using Frogramimet

n.3 Wsunsunlylunsaivaunisindounvesvueus

TWsunsu n.1 Widumuay “vusudedsulmlu”

#include <Servo.h> // include Servo Library
Servo servol; // Declaring variable for servo
motor

int sensorl, sensor2, sensor3, sensord, angle;
// Declaring variable for receiving data from sensor
double Amax[4], Aactual[d];
// Declaring variable for mathematicalt model

double f[4], Ka[4], Ki[4], AX:

double t;

unsigned int counter,; // counter for incoming data

String inputString = " // a string to hold incoming data
String a[20]; // string array to hold incoming data

int count,update,i=0,p=0;

void setup() {
Serial.begin(9600); // Setting baud rate
pinMode(36, INPUT); // Setting pin attach for sensors
pinMode(38, INPUT);
pinMode(39, INPUT);
servol.attach(13); // Setting pin attach for servo motor

}
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void loop(}

iflupdate==1)

{
Amax([1]= atof(&a[0][0)); // Change incoming data to float
Amax[2]= atof(&a[1][0]);
Amax[3]= atof(&a[2][0]);
Aactual[1]= atof(&a[3][0]);
Aactual[2]= atof(&a[4][0]);
Aactual[3]= atof(&a[51[0]);
Ka[1]= atof(&a[6][0]);
Ka[2]= atof(&a[7][0]);
Ka[3]= atof(&a[8][0));
Ki[1]= atof(&a[9][0]);
Ki[2]= atof(&a[10][0]);
Ki[3]= atof(&a[11][0]);
f[1]= atof(&a[12][0]);
f[2]= atof(&a[13][0]);
f[3]= atof(&a[14][0]);
update=0;

}
sensorl=digitalRead(39); //Sensor Left
sensor2=digitalRead(36); //Sensor Right
sensor3=digitalRead(38); //Sensor Front

AX = Amax[i]*Ka[il*sin((44/7*fTi1*t)+(Ki[i]*(1-Ka[i)*Amax[i]);
t=t+0.03; // Mathematical model

if(sensorl==08&8&sensor3==0) { // Sensor Left and Front >> Turnright
for(p=0;p<100;p++X
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t=t+0.03;
T
AX = Amax[iT*Ka[il*sin((44/7)*fi1*t)+(Ki[i1*(1-Ka[i)*Amax[i]);
servol.write(100+AX);
delay(50);
}
}
else if(sensor2==0&&sensor3==0) { // Sensor Right >> Turnleft
for(p=0;p<100;p++){
t=t+0.03;
=3
AX = Amax[il*Ka[il*sin((a4/7)*fi*t)+(Ki[i*(1-Ka[iD*Amax[i]);
servol.write(80+AX);
delay(50);
}
}
else if(sensar3==0){ // Sensor Front >> Turnleft
i=3;
servol.write(90+AX);
}
else if(sensor1!=0&&sensor2==0) { . . //-Sensor Right >> Turnleft
for(p=0;p<100;p++){
t=t+0.03;
i=3;
AX = Amax[il*Ka[i]*sin((44/7)*fTi1*t)+(Ki[i1*(1-Ka[i)*Amax[i]):
servol.write(90+AX);
delay(50);
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else if(sensorl==0&&sensor2!=0) {  // Sensor Left >> Turnright
for(p=0;p<100;p++X
t=t+0.03;
i=1;
AX = Amax[il*Ka[i]*sin((44/7)*f[i]*t)+(Ki[i]*(1-Ka[i])*Amax[i]);
servol.write(90+AX);
delay(50);
}

}
else if(sensor1==08&& sensor2==0 && sensor3==0) //'Stop

servol.write(90);

else { // Forward
i=Z;
servol.write(90+AX);
}
delay(50);
}
void serialEvent() { // active when data is coming

while (Serial.avaitable()){
char inChar = (char)Serial.read(); - // get the new byte
if (inChar == ") {
iflinputString=="ab") // start collect byte
count=0;
else iflinputString=="xz") // end of incomming data
update=1;
else{
a[count]=inputString; // hold collected string in array
count++;

}



inputString="";
}
else
inputString += inChar;
}

// collect char into string
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Fvaiudn (Visual Basic) iWunwilusunsuuuy GUI asulasuSemlilaseen 1y
AN wUaEn wasdildiannseduniw VB.NET lngufjufniseguu NET
Framework  Fafugduvumsiaunlusunsuuuuniflulaseenyildamneonn  Taei
ussasAddgAeannsalduluannvressnianaiviossuuUfiing  Auansneiulé
sty Seanunsaniiivanlndlusunsy Visual Studio Professional 2012 l¢an

https://www.dreamspark.com/Student/Default.aspx

9.1 A5n1519974 Vistual Studio Professional 2012

1) nanit 5] lesou altnlusunsutusnBsuanmineedisgy

g Visual Studio

2.1 Visual Studio Professional 2012
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9.2 YRS NUDUSHNSI Visual Studio Professional 2012

2) sieuutun15aie Project nnluf New Project;. ognsanti Start Page

1.3 Aandily New Project...

3) UTINGMIMIIFAN New Project s
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1 & Formi
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9) @1uved Toolbox diluinIesilodwiuaine Graphics User Interface (msléimay

sendeglaiulusunsa)

Toclbox * / > O x
Search Toolbos Jo R
p-All Windows Forms -
4 Common Controls §
Pointer

Button
CheckBox
CheckedListBox
ComboBox
DateTimePicker 3
Label -
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ListBox

ListView

MaskedTextBox
MonthCalendar
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NumericUpDown
PictureBox

ProgressBar

RadiocButton
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10) @uves Solution Explorer lduanineazidenlassasnaianuaveslusunsuiigifou

YIN9UDY
Y

Solution Explorer =
@ o-20dBm ©
Search Solution Explorer {Ctri+;) >

fa] Sclution 'WindowsApplication2' (1 project)
4 WindowsApplication2
& My Project
v App.config
b Forml.vb

Soluticn Explorer Team Expiorer Ctlss Vnew

L wa b B Ne oy -

2.8 Solution Explorer

11) @uved Properties azUSuusisanuusInAIeilar1 q 1w Toolbox 1%u 1119

o i as ar = “
munitlunsdaneinguu Form Wusiu

Properties. - ™oy @@ i [yl e B 30
Forml System.Windows.Forms.Form -
ED ] ALF s

RightToleftlayout False -

Showlcon True

ShowlnTaskbar True
Size 300, 300

SizeGripStyle Auto

StartPosition WindowsDefaultLocat

Tag

Text Forml -
Text

The text associated with the control.

9.9 Properties
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Tsunsu 2.1 Tusunsutlauasulsiudslulasraulnsaiaad

Imports System.lO
Imports System.lO.Ports
Imports System.Threading

Public Class String_Servo
Shared continue As Boolean
Shared con_st As Boolean
Shared _serialPort As SefialiPeft

Shared comPort As String

Public Sub/Buttonl _Click(sender As'Object, e As-tventArgs)-Handles Button1.Click
Dim L1 As Strine = TextBoxl.Text
Dim F1 As String = TextBox2.Text
Dim R1 As String’ = TextBox3.Text
Dim L2 As String = TextBoxd. Text
Dim F2 As String’= TextBox5.Text
Dim R2 As String = TextBox6.Text
Dim L3 As String = TextBox7.Text
Dim F3 As String = TextBox8.Text
Dim R3 As String =TextBox9.Text
Dim L4 As String = TextBox10.Text
Dim F4 As String = TextBoxl1.Text
Dim R4 As String = TextBox12.Text
Dim L5 As String = TextBox13.Text
Dim F5 As String = TextBox14.Text
Dim R5 As String = TextBox15.Text
Dim L6 As String = TextBox16.Text
Dim F6 As String = TextBox17.Text
Dim R6 As String = TextBox18.Text

SerialPort1.Write("ab,")
nansiliuenasianulidmsunsldnuiiensfinwwintgu leugmlmilulduselevisunisi
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SerialPort1.Write(L1)
SerialPort1.Write(",")
SerialPort1.Write(F1)
SerialPort1.Write(",")
SerialPort1.Write(R1)
SerialPort1.Write(",")
SerialPort1.Write(L2)
SerialPort1.Write(",")
SerialPort1.Write(F2)
SerialPort1.Write(",")
SerialPort1.Write(L2)
SerialPort1.Write(",")
SerialPort1.Write(L3)
SerialPort1.Write(",")
SerialPort1.Write(F3)
SerialPort1. Write(",")
SerialPort1. Write(R3)
SerialPort1.Write(*,")
SerialPort 1. Write(L4)
SerialPort 1. Write(",")
SerialPort1.Write(F4)
SerialPort1.Write(",")
SerialPort1.Write(R4)
SerialPort1.Write(",")
SerialPort1.Write(L5)
SerialPort1.Write(",")
SerialPort1.Write(F5)
SerialPort1.Write(",")
SerialPort1.Write(R5)
SerialPort1.Write(",")
SerialPort1.Write(L6)
SerialPort1.Write(",")
SerialPort1.Write(F6)
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SerialPort1.Write(",")

SerialPort1.Write(R6)

SerialPort1.Write(" xz,")
End Sub

Private Sub String_Servo_Load(sender As Object, e As FventAres) Handles Me.Load
_con_st = False
SerialPort1.Close()
SerialPort1.BaudRate = 9600
SerialPort1.DataBits =8
SerialPort1.Parity = Parity.None
SerialPort1.5topBits = StopBits.One
SerialPortl.Handshake = Haneshake None
SerialPort1.Encoding = System.Text.Zncading ASCI
End Sub

Private Sub.con_Click(sender As Object, e As FveritAres) Handles con.Click
If _con_st Then
SerialPort1.Close()
con.Text = "Connect”
_con st ="False
Else
comPort = ComboBox1:Text
SerialPort1.PortName =comPort
SerialPort1.0pen()
SerialPort1.Write("ab,")
con.Text = "Disconnect"
_con_st = True
End If
End Sub
End Class
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