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Abstract

This Thesis presents theory and implementation procedures of wireless control system
for control the rescue robot. Structures are include computer , access point 2.4 GHz', Ethernet I/O
, wireless camera and controlling DC motor. Purpose if for create rescue robot for help a patient
in danger situation.

Starting with we design structure of robot and then we study and design drive motor
circuit. We study a wireless connection. We study about writing program for send signal control
a robot. In this term we use Visual Basic 6 and C Language for transfer data from computer t
oUART and control robot.what we want

The result wireless control can send control signal to-a robot forabsolutely work.
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msdeuft | RBo | RB1 | RB2 | RB3 | PWM | M1 | M2 | M3 | M4
Tudhanth 0 110 o0
0UNAY 0 0 olof 111
Foadhe 0 1 oo |1
Lgﬂ'l‘ll'ﬂ 0 0 0 1 1 0

1919 2.1 LAAINANISAND 1189 RBO , RB1,RB2, RB3 N1 dgygy 19l PWM

M1 = i 1491pN15 AND fues RBO AU dayny1sl PWM

M2 = A1 1491nN15 AND fuved RB1 61 dqye) 1o PWM

M3 = M1t 140nMs AND fiuued RB2 U dayeial PWM

M4 = il 1491NN15 AND fuap3 RB3 A1 dayerial PWM

TasdnAlia1v1ves dsPic illu ao1ug High aaraisasu lihiing 5 Vol somn
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[ () [ a <3
5 Volt 11aau# A1 Duty.cycle Inilufiloidu

a ] ] [ A o a t
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41T UIUAIVANA NS INBIADINITUAN T

Stopped 3 2008/02/07 14:25:28
CH1=200mV : : : 500us/div
pc 11 : : : . (500u$/div)

T SO SO L | NORMEPMS /s
I

=Tracel= P-P  448.0mv . ‘Mak | 472.0nV T Min 24;00mv
{00 Rms | 449.8u | | Avg | 443.9n¥ - Freq  1.Q00kHz

............. PO TR N e ' e ) S
IAUTOSETI | :
EXEC = UNDO |
=Filter= =Offsel= =Record Length= =Trigger=
Smaoothing . OFF CH1.. . 0.000V Main @ . 10K Mode : RUTO
BW : FULL CH2 : 0.00v Zoom . 10K Type : EDGE CH1 &
Defay : 0.0ns
Hold OFf i | MINIMUM
r
= @ ad
3 a1 tRans Wl dyaanad 100%
Stopped 3 2008/02/07 14:23:10
CHI=200mV: - . . ) . S00uS/dv
bC 11 ¢ \ : : (500us/div)

... ReMams

=Tracei=" P-P 464 0mv :  ‘Mak ' 472.0m¥ : * ‘Win = B.000WV
Rms 385.4m¥ .  Avfy 334.6mv . Freq 1.000kHz
Duty 78.0% - . .

AUTOSET l : : ) 4 unpo :

EXEC
=Filters =0Fffsets =Record Length= =Trigger=
Smoothing : OFF CH1 ! 0.000V Main 10K Mode : ARUTO
BW @ FULL CcH2 0.00v Zoom : 10K Type : EDGE CH1 4
Delay : 0.0ns

Hold Off :  MINIMUM

o/

51 4.2 uaaans I Fyundd 80%

o o
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Hold OFf :  MINIMUM
1] w o o o o
3 ‘VI43ll’dﬂ~1ﬂ§1 AYYIUWAT50% A
kN

Stopped g 2008/02/07 14:24:29
CH1=200mV: 500us /div
DC 11 (508us /div)

ile \V7 N W SO W W N[/ gl WM:M/S

b3
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=Filter= =0Offset= =Record Length= =Trigger=
Smoothing : OFF. CH1 3. 0.000V Main " 10K Mode : AUTO
BW : FULL cH2u: 000V Zoom:: 10K  Type : EDGE CH1 £
Delay : 0.0ns
Hold OFf :  MINIMUM
o o
31 4.4 uaasns i dyarundd 30 %
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HANUIN

Talsunsala Visual Basic 6

Option Explicit

Dim y1 As Integer
Dim y2 As Integer
Dim y3 As Integer
Dim y4 As Integer
Dim y5 As Integer
Dim q As Integer
Dim code As String
Dim expl As Integer
Dim exp2 As Integer
Dim exp3 As Integer
Dim exp4 As Integer
Dim exp5 As Integer
Dim xpix As Double
Dim ypix As Double
Dim x As Double
Dim y As Double
Dim m As Double
Dim r As Double

Dim speed As Double

dszneduals y1 5 Integer
Uszmaauds y2 W Integer
vazmadas y3 i Integer
Wsemanudls y4 Lﬂu Integer
dszardautly 95 10U Integer
Hsemanuils q &;]‘H Integer

Usgmeeuys y1 15w String

Usemedanys yi 1y nteger
Hszamdunlsyl il Integer
dsementls y16iu Integer
Usemeauls y1 iy Integer
Uszmad syl iy integer
dsznadaials y1 11 Double
Uszmedauls y1 1% Double
Uszmaduds yialu Double
P3emadnys y1 151 Double
Uszmadauds y1 1y Double
Usemedauyls y1 i1l Double

Yszmeiiuals y1 1y Double




Private Sub drow_Click() Lﬁﬂﬂﬂﬂn drow

Shape2.BackColor = vbGreen it Shape2.BackColor Wudiden
Timer2.Enabled = True Timer2 11914
End Sub

Private Sub Form Load()

pic.ScaleMode = vbPixels fmusmnaiiy pixels

xpix = pic.ScaleWidth — 1 LRI LT pixe]‘viiﬂllﬂﬂ”lmmux -1

ypix = pic.ScaleHeight— 1 YU pixels ﬁ"‘wuﬂmmmu y-1
X=xpix /2

y=ypix/2

yl =48 SMuARISUAUYRA yi

y2=53 SMUAMISURIVDS ¥2

y3 =48 SMHARISUANYDY y3

y4=48 SRR SIS y4

y5 =48 AMUAR TSNV ¥S
MSComm1.CommPort = 7 f11MuA A7 port YB3 F50d port
MSComm1 Settings = "9600,N,8.1" MYLUA VEAITA. | ”I:Jﬁ"lw%‘?iy,smt, 1 stop bit
MSComm]1.PortOpen =True 1aport

End Sub

Private Sub move_KeyDown(KeyCode As Integer, Shift As Integer) !ﬁﬂ nm',!n
Select Case KeyCode asRaBUMINARGUaTA

Case vbKeyW nsdifing W

Textl.Text = "Forward" I text] uarImMN Forward

y3 =49 W y3=49

Case vbKeyS AsoiNng S



Textl.Text = "Reward"”

y3 =50

Case vbKeyA

Textl.Text = "Turnleft”

y3 =151

Case vbKeyD

Textl.Text = "Turnright”
y3 =52

Case vbKeyR

Textl.Text = "Hand up"
y5=49

Case vbKeyF

Textl.Text = "Hand down"
y5=50

Case vbKeyU

Textl.Text = "Camera up"
y4 =49

Case vbKeyJ

Textl.Text = "Camera down"
y4 =50

Case vbKeyK

Textl.Text = "Camera right"
yl =49

Case vbKeyH

Textl. Text = "Camera left"
yl =50

End Select

19 text] 1aRIA1I1 Reward
W y3=50

nsfifing A

19 text] UaneR1 I Turnleft
M y3 =51

nsHfnA D

W text] Uer@eA1I1 Turnright
Wy3=52

nNsAnnA K

I text] @ 9131 Hand up
Wi ys =49

hidifina F

1131' text] LLAA97121 Hand down
1 y5 =50

nsafnge U

191 text1 4@A9N 31 Camera up
¥ ya = 49

Py
AIUNHA T

1‘ﬁ text] LANIATI.Camera down

9 y4 =50
P
ASERANA K
H textl a@IR1I1 Camera right
Wyl =49
nstifing H
1.131’ text] LEAAIA1I1 Camera left

MW y1=50

35



End Sub

36

Private Sub move KeyUp(KeyCode As Integer, Shift As Integer) Lﬁﬂﬂﬁ'ﬂﬂﬂu

Text]. Text=""
y3 =48
y4 =148
y5=48
yl =48

End Sub

19 Text! luuanseslsoy
T y3 =48
¥ y4 =48
W ys =48

W yl =48

Private Sub off /Click()
tl.Enabled = False
Shapel.BackColor = vbWhite

End Sub

A 2.d
Hionany off
t1 MgAyiInu

19 Shape 1. BackColor il1Av17

Private Sub on_Click()
t1.Enabled = True
Shapel.BackColor = vbGreen

End Sub

e
1BAanN on
119U

I Shapel.BackColor r’flu?{ @

Private Sub pause_Click()
Timer2.Enabled = False
Shape2.BackColor = vbRed

End Sub

1Hona pause
Timer2 HYANU

9 Shape2.BackColor Huduag




Private Sub t1_Timer()
Select Case t1.Interval
Case 1
tl.Interval = 2
MSComm1.Output = Chr(88)
Case 2
tl.Interval =3
MSComm]1.Output = Chr(y5)
Case 3
tl.Interval = 4
MSComm1.Qutput= Chr(y4)
Case 4
tl.Interval = 5
MSComm1.Output = Chr(y3)
Case 5
tl.Interval =6
MSComm1.Output = Chr(y2)
Case 6
tl.Interval =7
MSComm].Output = Chr(yl)
Case 7
tl.Interval =1
MSComm]1.Output = Chr(89)
End Select

End Sub

19nA1 Interval ¥4 t1

n39l Interval = 1

1% t1 3 Interval = 2

@901 chr(88) 89NN F504 port
N384 Interval = 2

14 t1 % Interval = 3

901 chr(ySye8ann Fi5ud port
A9 Interval =3

Wi Interval = 4

4977 chr(y4) 89AM T30 port
Ayal Interval = 4

19 11 & Interval = 5

907 chr(y3) 98NN F30A port
N38l Interval = 5

1‘1?1’ t1'3) Interval = 6

A449A7 chr(y2) 99AN 1 WA port
A9 Interval = 6

Wui Interval=7

49 chr(y1) 99ANTL FS0d port
N5 Tnterval =7

W Interval =1

o9, chr(89) 98NS iS04 port

37
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Private Sub t2_Timer()

q = HScrolll.Value 10 q= M9 HScrlll

y2=q+48

Labell.Caption = HScrolll.Value Labell @a3f1 HSerll1

Timer2.Interval = 1100 - (q * 100) T 1 Interval Y99 Timer2 = 1100 — (q*100)
End Sub

Private Sub Timer2_Timer()
pic.PSet (x, y) 2930 (x,y)

x =x + Cos(r)

y =y + Sin(r)
If ((x >= xpix) Or (y >= ypix) Or.(x <= 0) Or (y <= 0)) Then as29a0 hilvianveu
Pic.Cls RELEER
. o n' 9 1
x = xpix /2 AmuagaEuad vl
. o n‘ 9 )
y = ypix /2 fmuagauAL W
End If
End Sub

Private Sub Timer3_Timer()

m = HScroll2.Value 1% m= A1 HScroli2
r=-m/360 *2*3.14159 AU
Label7.Caption = HScroll2.Value THLabel7ierna1 HScroll2
End Sub
Private Sub stop_Click() Wena stop

a d
pic.Cls i3

Shape2.BackColor = vbWhite i1 Shape2.BackColor lﬂ‘u% I
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Timer2.Enabled = False HYAIU Timer2

X = xpix /2 fmuagasuduln
y = ypix /2 Mnuagaisudulng
End Sub

&z A ¥ o [y £ ~ = & 1 ¥ o ¥ ¢ v ¥
wnanstiluenarsanulidmsunsldanuienisfinwvinuu lWeygalnhlulduselesimunism

ludnsallagnsau Snvivihudlvidawdasilon uasdesgedadadivedenarsynasaninisunluly



TsunsuludsPic30/4011

#include<p30f4011.h> // Header file for dsPIC30F2010
#include<uart.h> // Module function for uart
#include <pwm.h> // Module function for pwm
#define PERIOD 0x0E65 //Set period

#define POW 50 /IFix pow 50%

_FOSC(CSW_FSCM_OFF & XT_PLL4), //Set ossilator
_FWDT(WDT_OFF); //Off watch dog timer
unsigned int speed = 50;

char dat,x0,x1,x2,x3,x4,x5,x6,dut,comp;

unsigned int res;res1, res2,res3 res4;

char con0,conl,con2,con3,con4;

void ISR U1TXInterrupt(void)

{

[ESObits.U1TXIF = 0; /[Clear TX interrupt flag
}
void ISR _U1RXInterrupt(void)
{

IFSObits. UIRXIF =0; /{Clear RX interrupt flag
}

void _ISR _PWMInterrupt(void)

{

[FS2bits. PWMIF = 0; //Clear PWM interrupt flag

}

void Forward()

{



LATBbits. LATB0 = 1;
LATBbits. LATB1 = 1;
LATBbits. LATB2 = 0;

LATBbits. LATB3 = 0;

}

void Reward()

{
LATBbits.LATB0 = Q;
LATBDbits. LATBI = 0;
LATBbits. LATB2 = 1;
LATBbits. LATB3 = 1;

}

void Turnleft()

{
LATBbits. LATB0= 0;
LATBbits. LATB1 = 1;
LATBbits.LATB2 =1;
LATBbits.LATB3 = 0;

}

void Turnright()

{
LATBbits. LATBO = 1;
LATBbits. LATB1 =0;
LATBbits. LATB2 = 0;
LATBbits. LATB3 = 1;

}

void Stop()

/! Configuration for RBO to high
// Configuration for RB1 to high
// Configuration for RB2 to low

/! Configuration for RB3 to low

/I Configuration-for RBO to low
/f Configuration for RB1 to low
/#-Configuration for RB2 to high

// Configuration for RB3 to high

// Configuration for RBO to low
{{ Configuration for RB1 to high
// Configuration for RBZ to high

// Configuration for RB3 to low

// Configuration for RBO to high
/I Configuration for RB1 to low

{/{ Configuration for RB2 to low

// Configuration for RB3 to high
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{
LATBbits. LATBO = 0;
LATBbits. LATB1 = 0;
LATBbits. LATB2 = 0;
LATBbits. LATB3 = 0;
}
void Stophand()
{
LATBbits. LATB6 = 0;
LATBbits. LATB7=0;
}

void hand_up()

{
LATBbits.LATB6 = 1;
LATBDbits. LATB7= 0;
3
void hand_down()
{
LATBbits. LATB6 = 0;
LATBDbits. LATB7 ='1;
}

void camera_up()

{
LATBbits. LATB4 = 1;
LATBDits.LATBS = 0;

}

void camera_down()

/{ Configuration for RBO to low
// Configuration for RB1 to low
/! Configuration for RB2 to low

// Configuration for RB3 to low

H Configuration for RB6 to low

/f-Configuration for RB7 to low

// Configuration for RB6 to high

// Configuration for RB7 to low

{// Configuration-for RB6 to low

//'Configuration forRB7to high

// Configuration for RB4 to high

/! Configuration for RBS5 to low
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LATBbits.LATB4 = 0;
LATBbits. LATB5=1;
}
void camera_right()
{
LATDbits.LATDO = 1;
LATDbits. LATD1 = Q;
}
void camera_left()
{
LATDbits. LATD0 = 0;
LATDbits. LATD1 =1;
}

void Stopcameral()
{
LATDbits:LATDO0 = 0;
LATDbits.LATD1 = 0;
}
void Stopcamera()
{
LATBDbits. LATB4 = 0;

LATBbits. LATB5 = 0;

// Configuration for RB4 to low

/1 Configuration for RBS5 to high

// Configuration for RDO to high

/I Configuration for RD1 to low

// Configuration for RDO to low

// Configuration for RD1 to high

// Configuration for RDO to low

//"Configuration for RD1 to low

/! Configuration for RB4 to low

// Configuration for RB5 to low
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1 Function initial PWM 1/

void pwm_init()

{

unsigned int config; // Holds the PWM interrupt configuration value

unsigned int period; // Holds the value to be loaded into dutycycle register

unsigned int sptime; // Holds the value to be loaded into special event compare
register

unsigned int configl; _~// Holds PWM configurationvalue
unsigned int config2;  //Holds the valuebe loaded into PWMCONI1 register
unsigned int config3;  // Holds the value to configure the special event trigger

// postscale and dutycycle
unsigned int dutycyclereg;// The value of ‘dutycyclereg’ determines the duty cycle
unsigned int dutycycle; « // register(PDCx) to be written
unsigned char updatedisable; // Configure pwm interrupt enable/disable and set

/I ‘interrupt priorties



I

ConfigIntMCPWM(PWM_INT_EN &

PWM _FLTA _DIS INT &

PWM_INT_PRO);

SetMCPWMFaultA(PWM_OVAIH_ACTIVE &

sptime = 0x0;

configl =

config2 =

configd =

PWM_OVA2H-ACTIVE &
PWM.FLTA MODE.LATCH&
PWM_FLTA1 DIS&

PWM FLTA2_DIS);

(PWM_EN &
PWM_OP SCALEL &
PWM. IPCLK. SCALE1 &

PWM_MOD. DBL);

(PWM_MOD1-IND &
PWM MOD2_IND &
PWM_PEN2H &
PWM _PENIH &
PWM_PENZL &

PWM _PENIL);

(PWM_SEVOPSI &

PWM_OSYNC_PWM&

Configuration for FLTA control 1

// Enable interrupt for PWM
// Disable interrupt for FLTA

// FLTA interrupt priority level 0

// FLTA override 1H active
// FLTA override 2H active
// FLTA latch.mode

/{ Disable FLTA CHI

// Disable FLTA CH2

// Enable PWM module
// Output post scaler select 1:1

// Input prescaler select 1:1

/{ PWM double update mode

// 1th'channel in independent mode
// 2th'channel in'indipendent mode
// Hof channel 2 works as PWM
// H of channel 1 works as PWM
// L of channel 2 works as PWM

// L of channel 1 works as PWM

// Special event post scaler 1:1

/ over ride syncronised with PWM
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PWM_UEN);
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// Update of PDCs and PTPER

//enabled

OpenMCPWM(PERIOD,sptime,configl,config2,config3);

}

i

void uartl_init()

{

unsigned int baudvalue;

unsigned int UIMODEvalue;

unsigned int U1STAvalue;

CloseUART1();

ConfigIntUART1(UART RX.INT EN&

UART RX INT PR6.&

UART TX_INT EN &

UART-TX_INT PR2);

baudvalue = 47;

UIMODEvalue =

UART EN &
UART IDLE_CON &

UART RX_TX&

UART DIS_WAKE &

Function for configuration UART1

// Setup parameter for PWM module

/1’ Keep baud rate value for Load into UIBRG

// Keep value for Load into UIMODE

// Keep value for Load into UISTA

//,Disable UART1

// Enable RX interrupt UARTI

/f Set RX interrupt Priority ==>6
// Enable TX interrupt UART1
/1-Set RX interrupt Priority ==>2

// Baud rate 9600 bps

/' Enable UART1

// UART1 working in idle mode
// UART1 normal pin(TX==>RF3
pin,RX==>RF2 pin)

// Disable wake-up on start UART

UART _DIS LOOPBACK & // Disable loop back mode

UART DIS _ABAUD & // Disable autobaud mode



UART NO_PAR 8BIT & // Set data 8 bit ;no parity bit

UART_1STOPBIT; // Set 1 stop bit

UlSTAvalue =UART INT TX BUF _EMPTY & /1 Interrupt on buffer empty mode

UART _TX PIN_NORMAL & // TX Break bit normal
UART _TX ENABLE & // Enable TX for UART

UART INT RX 3 4 FUL& // UART interrupt receive mode
UART_ADR_DETECT DIS & // Disable detect address mode
UART RX OVERRUN_CLEAR; // Reset buffer over run

OpenUART1(UIMODEvalue, U1STAvalue, baudvalue);// Execute configuration for UART1

}

/! Function PWM 1/

void pwm(char chanel,char pow)

{

unsigned int dutycycle,updatedisable;

dutycycle =2*(pow*(PERIOD/100)) ; I/ Keep dutycycle

updatedisable = 0; /I Disable update

SetDCMCPWM(chanel,dutycycle,updatedisable);
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/! Main Pregram 1/

int main(void)

{
pwm_init(); // Initial PWM
uartl_init(); // Initial UART1

x5=0x30;
x4=0x30;
x3=0x30,
x2=0x30;
x1=0x30;
x0=0x30;
x6=0x30;
TRISB = 0;
TRISD = 0;
LATB=0;
TRISDbits: TRISD1 = 0;

TRISDbits. TRISDO = 0;

while(1)

pwm(1,speed);
iflDataRdyUART1())
{

dat = ReadUART1();

x6=x1;

//Set x5 = 0x30

//Setx4.= 0x30

//Setx3= 0x30

//Set x2-=0x30

/{Setx1=0x30

/{Set x0 = 0x30

//Set x6 = 0x30

/{ Configuration for RB-to output
/1 Configuration for RD'to output
// Configuration for RB Low

// Configuration for RD1. to output

/- Configuration for RD1 to output

/FInfinite loop

{/Call Function pwm

//Check data receive

// Load data into buffer variable

//Move data



if(x0==0x59& &x6==0x58)

{

x1=x2;
x2=x3;
x3=x4,
x4=x5;
x5=x0;

x0=dat;

if(x3==0x31)

{

Forward();

}

else if (x3==0x32)
{

Reward();

$

else if (x3==0x33)
{

Turnlefi();

}

else if(x3==0x34)
{

Turnright();

}

else if (x2==0x31)

{

camera_up();
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/Move Mata

//Move data

//Move data

//Move data

//Move data

//Move data

//Check data

//Check data

/{Call Function Forward

//Check data

//Call Function Reward

//Check data

//Call Function Turnleft

//Check data

//Call Function Turnright

//Check data

//Call Function camera up



}

else if (x2==0x32)
{

camera_down();

}

else if (x5==0x31)
{

camera tight();

}

else if (x5==0x32)
{

camera Jleft();

}

else if (x1==0x31)
{

hand up();

}

else if (x1==0x32)
{

hand: down();

}

50

//Check data

{/Call Function camera down

//Check data

//Call Function.camera right

//Check data

//Call Function camera left

//Check data

//Call Function hand up

//Check data

//Call Function-hand down

else if(x1==0x30||x3==0x30}jx2==0x30}|x5==0x30) //Check data

{

Stop();
Stophand();
Stopcamera();

Stopcameral();

//Call Function Stop
//Call Function Stophand
//Call Function Stopcamera

//Call Function Stopcameral
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}

dut=x4; // Move data
speed=dut-0x30; //Change char to integer
speed=speed*10; /(48109171 speed 10 111
}
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