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Remotely Operated Vehicle (ROV) Control
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ABSTRACT

This thesis presents the study and implementation procedures of a remately operated
vehicle (ROV) using a CCD camera as a view finder. The objective is to utilize the knowledge of
contrel system design for controlling the ROV. First, the structure and motor driver of the ROV
are designed and realized. Also, the compass module and pressure transducer are used to measure
the direction and depth of the ROV, respectively. Secondly, the PID controller is implemented via
a microcontroller to control the movement of the ROV. Finally, the experiments are conducted to
evaluate the stability and efficiency of the ROV. The results are satistactory as the ROV can

move well as expectled.
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pom!_s = Comm]l.Input

Textl.Text=poml s

i ! 3 o
t = Text]. Text i ieyaiidantdnldismady Hudwnla o
c = Len(t)
searchPattern§ = "a" 7 AuMIidnys v

posl = InStr(t, searchPatiern$)

searchPattern$ = "b" /AU “b”

pos2 = InStr(t, searchPattern$}

searchPattern$ = "c" i Aurdasnyg <o

pos3 = InStr(t, searchPattern$)

If posl > 0 And pos2 > 0 Then

x1 = pos2 - posl

Ifx1 >0 Then

a=Mid{t, posl + 1,x1- 1) #ildeyadasudu i ludauaa
sensor_angle =a

End If

End If

Fofe 2k o ok A ok ok ok e e ok e Ok ok ok ok sk ok ok ok ok o ok ok ok ok ek ok

If pos2 > 0 And pos3 > 0 Then

X2 = pos3 - pos2

If x2 > 0 Then

b = Mid$(t, pos2 + 1, x2 - 1) /i deyataasuiu 13 lududa b
sensor_depth = b

End If

End If

2k 2k 3 ok ok ok ok ok 3 ok ok ok ok ok 3 ok ok ok 3k sk Sk sk sk ok 3 ok ok sk ok ok

error_angle = data_angle - sensor angle // HIAIA ﬁﬂwmﬂmmun
If error_angle > 0 And error_angle < 180 Then

error_angle2 = error_angle * -1

"Text16.Text = error_angle2



End If

[f error_angle < 0 And error_angle > -180 Then
error_angle2 = error_angle * -1

End If

If error_angle >= 180 And error_angle <= 360 Then
error_angle2 = ((359 - data_angle) ~ sensor_angle)

End If

If error_angle <=-180 And error_angle >= -360 Then
error_angle2 = ((359 - sensor angle) + data_angle) * -1
End If

/ f1UIUAT controller PID UOUF YD S IAATYY

Kal_MI1 = Kal_text * error_angle2

Kil_M1 =Kil_MI_old + (Kil_text * (Ts/2 * (error_angle2 + eM1 old)))
Kil_MI1 old =Kit MI

Kdl_M1 = ((error_angle2 - eM1 old) / Ts) * Kdl text
PID M1 ={(Kal_MI)+Kil_MI + Kd1_M1) + go_speed!]
If PID MI <> 0 Then

It PID_M1 > 255 Then PID M1 = 255

If PID M1 < -255 Then PID M1 = -255

End If

Textl1.Text=PID M1

motor] = PID M1

1 dadioya T 19 pic 42

Data = "¢" + Chr(PID_M 1) + Chr(PID_M2} + Chr(Control1} + Chr(Control2) + "d"
Comml.Output = Data

error_depth = (data_Depth - sensor_depth)

Text13.Text = error_depth

## IR controller PID Y0403 Inf1AI AN
Ka2 MI =Ka2 text * error_depth

Ki2 M1 =Ki2_MI_old + (Ki2_text * (Ts/ 2 * {(error_depth + eM2_old)))
Ki2 M1 old =Ki2 MI

Kd2_M1 = ((error_depth - eM2 old) / Ts) * Kd2_text
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PID2_M1 = ((Ka2_M1) + Ki2_M1 + Kd2_M1)

IfPID2_M1 <> 0 Then

IfPID2 M1 > 255 Then PID2_ M1 = 255

If PID2_M] < -255 Then PID2_M]1 = -255

End If

Textl 7. Text = PID2 M1

motor3 = PID2 M1

i dadeya il pic #1

Data = "a" + Chr(PWM_M1) + Chr(PWM_M2) + Chr(Control1) + Chr{Control2) + "b"

Comml!.Output = Data

.2 Mlsunsulilulnsnouinsamod
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n.2.1 Wannsudwiumsoudesznmidhinsmoulnsameiuas PICI way PIC2
#inctude <161877a.h>

#define TxD PIN Cé

#define RxD  PIN C7

#define CILOCK._SP 20000000

#fuses hs

#fuses NOLVP, NOWDT

#fuses NOPROTECT

#use  delay(clock=20000000)

#use  rs232(baud=9600, xmit=TxD, rcv=RxD)



#bit cren=0x18.4
int i;

int8 k,pwm[6],c§ntrol,c0ntrol1 .controi2;
int16 pwmx,pwinz;
char strz,data[6];
void main{void)

{

for(k=0; k<=3: k++)
{

datalk] = 0;

}

while(true)

d

while(true)

i

cren=0;

delay ms(0.01);
cren=1;
strz=getch{);

it (strz =="a'

break;

}

for(k=1; k<=35; kt++)
{

data[0]="a";
datalk]=getch();

j

if ((data[0]=="a")&(data[5]=="0'})
{

pwm[1]= data[1] ;
pwm[2]= data[2] ;

pwm[3]= data[3] ;
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pwm(4]= dataf4] ;
controll = pwm(3];
control2 = pwmt4];
output_b(coﬁtroll);
setup_ccpl(cep_pwm);
setup_ccp2(cep_pwm):
setup_timer 2(t2 div_by 16,150,1);
set_pwm]_duty(pwm[1]);
set_pwm2_duty(pwm{2]);
}

H

}

n.2.2 WsunsufuruazaadayaaingUnsal Tamita 2 i Wieneufiunosues PIC3
#include <16f877A .h>

#define TxID PIN C6

#define RxD  PIN (7

#define CLOCK_SP 20000000

#tuses HS

#fuses NOLVP, NOWDT

#fuses NOPROTECT

#device ADC=10

#use delay(clock=CLOCK_SP)

#Buse  rs232(baud=9600, xmit=TxD, rcv=RxD)

#use fast_io(A)

#use fast io(b)

#define Vbe 0.0048875855327468230694037145650049
int data[l16];

int16 degree[16];

int d.if

int16 data real;

int16 data_degree;



#int_ccpl //interrupt compass-module
void capture_re(){

d=1; |

}

void main{void){

intl 6 valuel,value2,value3; #/start pressure
float volt;

setup_port_a(ALL_ANALOG);

setup_ade(ADC_CLOCK INTERNAL);

do {

set_ade channel(0);

delay us(20);

valuel=Read ADC(};

set_ade channel(1);

delay_us{20);

value2=Read ADC();

set_adc_channel(2);

delay us{20);

value3=Read ADC();

set_tris_bh(0x3d);

d=0;

i1=0;
data_degree=0,

data_real=0;

output_high(pin_b1); /pin-P/C
output_low{pin_b1);

delay ms(15); 1/.05*delay .015 sec
output_high{pin_b1);

setup_ccpl{ccp_capture_re);
enable_interrupts(int_ccpl);

enable interrupts(global);

while(true){



ifld==1){
data[i]=input{pin_b5);

degree[6]=data[6]*200;
degree[7])=data[7]*100;
degree[8]=data[8]*80;
degree[9]=data[9]*40;
degree[10])=data[10]*20;
degree[l1]=data[11]*10;
degree[12]=data[12}1*8:
degreef13]=data[13]*4;
degree[14]=data[14]*2;
degree[15}=data[15]*1;
for (f=6;f<=15;F++){

data_degree=data_degree+degree[f};

data_real=data_degree;
}

for {f=6;f<=16;f++){
degree[f]=0;

data[f]=0;

}

/foutput_high (pin_d1);
printf{("a%Id ", data_real);
printf{"b%l1d",valuel);
number 2
printf("c%ld",”");

printfi{"e");

/ldata[6]=msb

/idatal15]=1sb

// Send Data of Angle
// Send Data of depth

64
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/foutput_low (pin_dl1);
d=0;

i=0;

=0,

data degree=0;
data_real=0;

delay ms(15);
 while(TRUE);

/. 2*%delay.015sec
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Pin Name Description Input or
Output
Pl Serial Clock Input: Data fnput/Output
SCLK valid on rising clock
adgeturtor
P2 SDC Serial Data Output Output
P3 SDI Screal Data Inpur No Connccs
P4 §g Slave Select: Active Low | Input
P35 ; Poll / Centinuous: Active | Input
3 when PO = Low
P& :*\L Calibrate Select: Active Input
. when CAL = Low
P7 > Resolution: Low Input
RES Resolution when RES =
Low
P3 7 Master/Slave sclect: Input
M S Master Mode when MY
=Low
Py AP A BCD: Binary scleet: BCD | input
il when BCD/Bin = Low
PlO Y ELIP Flip Y-axis L‘Iirccl‘rion. Low | Input
= Normal Direetion
Pil X ELIP FI%]} X—u.\;i.\ dirccn:un. ‘ Input
High = Normal Dircetion
P12 ) Calibrate indicator signal: [ Output
Cl . :
Active High
Py 3 End of Conversion Output
EOC signal: C'on\'c:.rs.ion
complete on rising edge
- af EOC
P14 RAW R’zm-' L’[‘dt'fl mode select [nput
pins Active Low
P13 VOO S volt power input
Pl6 GND Power supply return
P17 RESET Reset pins Active Low Input

gﬂﬁ .2 Vector 2X FUNCTION DESCRIPTION
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Instruments
d‘ 4 o a
517 4.3 gilnsal A sy
Specification:
®  [Flecirical Output Signal: 4-20mA. 2 wire (0.5-4.3Vdc, 0.5-5.5 Vde, 1-5 Vdc 3 wire)

available

Electrical Connection: Mini DIN 43650 style (4pin) connection includes mate (other
options available)

Excitation Voltage: 8-38 Vdc Housing: 316 stainless steel

Wetted Parts/Connection: 316 stainless steel. (1/4" npt malc)

Proof Pressure: 2X full scale

Burst Pressure: 3X full scale

Normal Operating Temp. Range: -30F to 200F (-35C to 100C)

Compensated Temperature Performance: OF to 185F (-18C to 85C) Ambient Temp.
Effect on Zero: Less than ~/-1.5% FSO per 100F (37.7C)

Response Time: Less than and cqual to 5 milliseconds

Accuracy: % 0.25% FSO (+/-0.1% available)

Long Term Stability: Less than +/-0.25 FS per annum Weight: 10 oz. (2839)
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4.3.2 To% CNY17-1
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12V aaﬂmﬂnmﬁaﬂmnumymmsuﬂ'mm&%xﬂﬁ:ﬂﬂﬂﬂgiumumanwwmﬂﬁqmum

&

PWM dagvaneesfinaaalugui 3.10

DESCRIPTION o CNY17-1 CNY17-3
The CNY17 seties corsiis of 2 Galium Arsendy 1RF 2
couplad with an NPN phototransis|on CNY17-2 CNY17-4
FEATURES

+ GNY17.9/2/3 are wiso avalable n white package By sueatying -M suifix (eg. SNY17 21 SCHEMATIC

- Ui razogmized (File # ES0700)

+ VOE racogmized
A0Zah7 1o while packags -Add option Vo wkile package (e GNY17.2V.M)
Flg 8102447 -Add ophon A for black uckace g UNYT LD e
-Fre 45 FEG

- Curten hansfan ratio i seect groups

+ High BY -pq—70V minirmumn

APPLICATIONS
« Powat supply regulatons + Digital Xagic 1npurs
» Meroprocasson impls » Applance serscr Sysleis

~ induslnal controks

WHITE PACKAGE {-M SUFFIX) BLACK PACKAGE (NO -M SUFFIX)

t
1
e
L :}ﬁﬁ &
II 1
FParameters Symbof Davice Value Units
TOTAL DEVICE 3
2o Al &5 100150 °C
Starage Tamparalune
Operatng Tamparalre ToRs Al 55 1o +10G0 i
Lead Surier Temparsture Tsar Alf 25T foe 1) s ot
Teval Dot Powe Daspatan @ 25°C 1LED HLe o8 ) o 250 #
m
non -M 260
Cerate Lineary From 25°C f i =5 y A
noi M 1sn y
EMITTER i By 60 A
I — i
Continucus Forward Current F Aan M 0]
Ravarsa Voltaga Vi Adl E] v
M 18
Forward Current - Peak {1 ys pulse, 300 ops; Friihg - e A
LED Power Dissipation 25°C Ambien? Fal LTI gy v % 120 mw;
oo -M 135
Darate Lineady From 25°C 7 v T4
Y 7 mWC
DETECTOR M 150 o
Datactor Powar Dissipation fi) 25°C o non -M 260
o —
Gerate Lineary from 25°C M 148 W,
non - 287 mWC

3uUn s lod oNy 1741
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SN74LS1 25A, SN74LS126A

Quad 3-State Buffers

Yoo € 0 O E © @
] [is} [ia] [u] fio] [o] OM Semiconductor™

hitp:ffonsemicom

s
e

LOW
POWER
1 128 [ag (o] Isf Q] i1
L SCHOTTKY
E 0 0 E D 0 oW
LS1234
Voo E 3 0 £ 0 D PLASTIC
N SUFFIX
m 1] Je2f In] Je] {=] |a ?. CTASE t46
I [ 4
q I
7
" , D SURFIX
CASE 751A
BN NERONEENEL :
E D 0O E D 0 &N}
LS1264
@ SOEAS
’ M SUFFIX
TRUTH TABLES 1 CASE 945
LS125A LS125A 1
MPUTE INPUTY
E| D OUTPUT E| D oUTPUT
5 L L I
. " 4 s 4 ORDERING INFORMATION
Hop X {Z; L |« 1 Device Packbge Shipping
L = LOAY Votage Levl SNTALSIZEAN 14 PN0IP | 2000 UaitsiBax
H = HIGH Vaitige Level
X = Dent Care SNTALSI2SAD SOHC-14 55 Uit Rael
{Zy = Kgh mpedance o™
SNIALEI25ADRY | SOie-1s | 2500Tape & Reel
GUARANTEED OPERATING RANGES Sh74L51254M SOEAI-14 See Nota 1
Symbo) Paramelor Min | Typ | Max | Unil |SNTACB1Z5AMEL | SOEW-14 Se6 Note |
Yoo | Suprlyvotaga 475 | 50 | 5w ) W SNTALBIZEAN | 14 PADIP | 2000 UmieBox
s 0-"&?;?;;::';’;'"95 {" 9 7S c, SHPSLS 126AD 80IC-16 | 55 UmitsTal
o Cuctgt Curent - High 25 A SN74LSI1Z6ADR2 SO 0-1a | 25000 Tape & Rea
oL Quipat Cursent —~ Low od mA SNT4L51264M SOEAI-14 See Note )
SNTALGI2EAMEL § SOEMI-14 Sea Nota !

t R adenng nfarmatan on e AL verson of
‘fe SOIC package. please LoRaLt your 1ocal

TN Semicongucion representative

Ui v.6 To% SN74LS125A
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]
FPAIRCHILD
BEMICONDUCTOE

TIP120/121/122

Medium Power Linear Switching Applications
- Complementary to TiP 1251261127

.. o220
1 Base Coliar1or 3 Emitler
NPN Epitaxial Darlington Transistor
Absolute Maximum Ratings r.-25: unisss oterwise roted Equralent Ceeut
c
Symbod Parameler Vatue Units
Vepo Colpcior-Base Voltage - TiR120 60 v
“TIP1Zt 80 v
P12 10 v 2e
Veeo Coleclor-Emmer Vottags  T1P 120 80 v F
TIP121 80 v
CTIP122 100 v |
VEgg Emitter-Base Voltage 5 % R “R2 J,
I CoFector Current (DG) 3 A K1 s Bk E
iep Colector Current (Putse) 8 A idm 01250
Ig Base Cutrent (DC) 120 mA
Pec Colector Dissipalion {T=25°C) 2 W
Cotetior Dissipation (Tp=25C) 95 W
T) Junction Temperature 150 <
Tsta Starpge Ternparature -G53 - 150 “C
Electrical Characteristics 7,25 ¢ uniess arerwise noles
Symbol Parameter Tesi Condition Min. | Max. | Unis
Veeolsus) Coligetor-Emittar Sustaining valtage
TP 0 Ig = 100mA ig =0 80 v
TR 80 v
T:P123 100 v
ireny Calleeior Cut-off Gurrent
TTIP1ZO Yop =30V =90 G5 mA
TIE121 Vep =40V ig= G5 | maA
nEi2z Veg =50 g - G 05 mi
leacs Cotlector Cut-off Current
TIP120 Vop =60V, Ig=0 0.2 mA
TPz Veop " 80V lg =0 02 ma
P27 Vea= 100V, ig =0 0.7 mA
Iepa Ernsitar Cul-off Currert Vge= V. lg= 0 2z A
hep * DC Curremt Gain Vep =3Vl = 0.5A 10co
Vo = 3V, Ig = 3A 1009
Vegisat) * Coliecior-Emitter Saluraunn Vottage o= 3A ig= IZmA 20 v
g = 5A Ig=20mA 40 v
VyEen * Basg-Emitar ON Vollage Ve = 3V, ig = 3A 25 v
Cob Output Capiciance Vg = W0V g =0, 1= 0 1MHz 200 pF
ke Tomt PWSK0u, Duly oycls £7%

31 2.7 nimFemans TIP42C
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