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ABSTRACT

This project invents an automatic satellite receiver tracking system based on
microcontroller. It can provide the best position of THAICOM 5 KU - band channel
by using the higher quality of signal strength. The equipment operates by searching
the azimuth and elevation angle of THAICOM 5 based on programmed data. The 2
- axis motor would be rotated to the programmed position of THAICOM 5 and
automatic tracking to the best position again by measuring the received signal

strength. It can be simply used for KU - band users in any place of Thailand.
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2.1 MICROCONTROLLER (ARDUINO MEGA 2560 R3)
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SHIELD, RELAY SHIELD, WIRELESS SHIELD, GPRS SHIELD (Uusiunisotdifuuain

ARDUINO wa@gulusunsunsunela

M13199 2.1 T1UazIEun ARDUINO MEGA 2560 R3

MICROCONTROLLER ATMEGAZ560

OPERATING VOLTAGE 5V

INPUT VOLTAGE (RECOMMENDED) | 7-12V

INPUT VOLTAGE (LIMITS) 6-20V

DIGITAL 1/O PINS 54 (OF WHICH 14 PROVIDE PWM

OUTPUT , 4 UART TTL)

ANALOG INPUT PINS 16

DC CURRENT PER I/O PIN 40 MA

DC CURRENT FOR 3.3V PIN 50 MA

FLASH MEMORY 256 KB OF WHICH 8 KB USED BY
BOOTLOADER

SRAM 8 KB

EEPROM 4 KB

CLOCK SPEED 16 MHZ
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Yadgy iU U@ (Linear Polarization) wusaaniiu wulde (Vertical) way

L)

3 8
[V @ =l ©

Luausu (Horizontal) lagarsanannunudasudgaaves Feedhorn lnevisansdatiasyin
[ =i <o v [ 1 J v J = [<1 L @ P
yuiu 90 a9 Arufisuldnisiu-dauuiiloun smafteulneay Wudu Fyuraidain

= = | & ; : d o 8w i
ATINYUILUNIFIVIADULVULUIAY Vertical wagiuluwau Horizontal Wevinlinsas
ar o P % < o ) 1% as | A

e unlanuimdouty awnsafsgyinsasldluniendu 2 wud Tasldifianissuniu

| Y = al & [ i an v | o w o
TEWINNU Lua\if\]’]ﬂﬂ’lqmﬂmmmufngUﬂqiiUﬁ\? ﬁy}ﬁy']mﬂ'i'“mﬂﬂﬂﬂ%ﬂiﬂﬂ@EJ'N“U']ﬂ@ LU



11

5 '
v at o a

fAnda LNB wuuiidndusoamuineauldSudygalinsmiuwuinisaddng Jaasvhlngy

s val o o & ol e o =
yaalaangn Jaqdu LNB Tuwuuuilduindenlduniian

9

HORIZONTAL POLARIZATION
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RIGHT HAND CIRCULAR
POLARIZATION

LEFT HAND CIRCULAR
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2.7 mMsigauluunsy Arduino iasdu
2.7.1 msBuldaudodu

< 1 s Y = 51 I3
2.7.1.1 Waunauasan ARDUINO lWINUADNNILANDIHIUNINNETY USB

ntTalusunsa ARDUINO avusingweieinesagui 2.14

©

sketch_dec03a §

Arduino Uno on COMY

g‘dﬁ 2.14 wiieaSudulusunsy ARDUINO

14
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2.7.1.2 mskern BOARD ANy TOOLS >> BOARD >>iden ARDUINO

11 & o v o v =
UNO nsdildqudufianunsaidenlinsetusuildamilddagui 2.15

Auto Format
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M

sketch_dec03:

Board )

Port J

Burn Bootloader

—

Programmer '

Arduinc AVR Boards
Arduinc Yin

Arduino Yin Mini

Linino One

Arduino Une

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino Mega or Mega 2560
Arduine Mega ADK

Arduine Leonardo ETH
Arduino Lecnardo

Arduino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

LilyPad Arduino USB

LilyPad Arduino

Arduino Pro or Pre Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduine ARM (32-bits) Boards

Arduino Due (Programming Port)
Arduino Due (Native USB Port) .

E‘U‘ﬁ' 2.15 N156361 BOARD

2.7.1.3 nssarn Port THauliisluil Tools »> Serial Port >>i3n COM

9 fagudl 2.16
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5,0) sketch_dec03a | A o1
File Edit Sketch Help
Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M

sketch_dec03:

Board »
Port ' Serial ports

COMS (Arduino Uno)
Programmer

Burn Bootloader

3Uil 2.16 msdan PORT msldany
2.7.2 M5 Upload TUsunsy
demmsidendeuain ARDUINO WinAupasfinwesrmmnamesy USB vh
nssardudusegudlaglusunsuazadlng SKETCH WeldlunisTusunsuatuedn
ARDUINO n15 UPLOAD Tusunsuanasavinlésad

2.7.2.1 vmsiBeulusunsuildlumsauaudesuil 2.17
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sketch_dec03a &

int W = {analogRe=ad(8));
int X = (analogPead({9)) ;
int Y = {(analogRead(l0));
int Z = (analogBR=ad(3));

1111 m=l,‘ LT IZI2dN D a5 ek S350

#include <SPI.Iv

#include <5D.Io

#include <Stepper.hs
finclude <TinyGEs. I
#include <SoftwaresSerial.h>

O N L T e

(01 0 AR B o bl BT
const int chipSelect = 4;
const int stepsPerPevolution = 200; Lisapgre thiisl to “Ldt
Stepper myStepper (stepsPerPevolution, 8, 9, 10, 3);: RV TNE
softwaraSerial GPS{Z,3); nfd e saftwars

Arduino Uno on COMT

JUT 2.17 Tslinsumiuaun1smanuwesssuy

2.7.2.2 mmstuiinlusunsuitldlunisauausuuuy SKETCHINO Tasndn

af - v e A o v 2 [ <
VlLlI“I%l.LlJ@'VI'm'ﬁU‘LWIﬂLiEJUS@EJLLa'JQS»"UT]ﬂg"Uaﬂ'J']N DONE SAVING f’NEUV] 2.18



18

File Edit Sketch Tools Help

sketch_dec03a

fl int W = (analogPeacdi8)): -
int X = (analogReacdiS)):
int Y = {analogPead(10)):
int Z = {(analogPeacdi3));

int yyy=1l; LT T2 D HBER DS 1108 95 1T

m

W library
#include <SFI.1I0>
#include <5D.1»>
#include <Stepper.h
#include <TinyGPS.ho
#include <Softwareierial.h>

WAL DTS B i [ T

const int chipSelect. s 4;
onst int stepsPerPewvolution = 200; changs this to fit ‘ths mim
ATEpPsL myStepper (stepsPerRevolution, 8, 9, 10, 3); AL AT
Softvare3erial<GPS(3+3) ; confiirs saftwars-gsrial ot

1 B

| N I S e T b

5Ui 2.18 mstufinlusunsudl#lunisaueugUiuuy SKETCHINO

913U 2.18 1levianns UPLOAD Tsunsui$rueda ARDUINO UNO Tnelufiy
FILE->UPLOAD n3aminiuy B.510411075 UPLOAD Tsunsuieufosudrazusing

foArm DONE UPLOADING ffaguil 2.19
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#1nclude <SoftwareSerial.h>
{WAUDAMDIsd card Ab moto:

conat int chipSelect = 43

COnst int stepsPerRevolution = 200:

Stepper myStepper (stepsPerRevelutiecn, '8,

- rareSerial GPSUZ73) 7/ /7 /cenfigure Ecftware-gerial port

int pinl,pinZ,pin3,pind;
int motorBinl = 89

< >

gﬂﬁ' 2.19 %&@997n911n1s UPLOAD Tuswasy
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2.8 msldaulusunsu SOLIDWORKS slaidu

D

S
SolidWorks

35U 2.20 TUsuNSUSOLIDWORKS

2.8.1 yirAuFAnAulUsunTuSOLIDWORKS
TsunsusoLIDWORKSIH Ll sunsuileluniseanuuuudiu 3 47 (3D)
Fodulusunsuiifiaruannsalumsosnuuuldegraarnansuasidulusunsuileeule
q’wamm‘ﬁ!alﬁﬁmuﬁ’u@ﬁhqLméwawaﬁgﬂuﬁzé’umsﬁnmLLazizé’Uqmmwn‘ﬁu N5 FEUNTT
aouluaining1d ililusunsnSOLIDWORKS ffldsruaumnmstiiuvasdnuniivla
Nald
SOLIDWORKS e w18 ulud1995 Tneu sy DASSAULT SYSTEM Ly
WSumadureriduasielivneenuuuldfiuedesioluniseaniuumdaanssuiloadns
fatananuei91aesluCOMPUTER Rauflavaiendndusidunuuasdassvenduidos
dmoglunssnaCAD (COMPUTER AIDED DESIGN) Fsanunsaaiieduaiudiaasluguiuy
3D SOLID MODELS 1uuuueuiiendu (PART) waswuuuUsenay (ASSEMBLY) e
thlva$afiu20 STANDARD ENGINEERING &eiisteridunisldsudasiolus
1. nsafePart Solid 1938 1suazimaluladSurface Modeling (NURBS)
2. Assembly Modeling aansauszneutudius faldidulasiivuining
dnasuazldmgaiuinies
3. Drawing #3140rawing 2 if91n3 ddlaednludfuazduiinlwdidu.dweld

[

s . a = = asu’ ] =l o
4. Simulation 1'11V1ﬂﬁa'Uﬂ’]'ﬁLﬂaﬂ‘LﬁﬂLLﬁSﬁ]'ﬁ’J?ﬂﬁﬁJU?juﬁuﬁ’JUW%ﬂﬂu
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5. Animator afsnmiadoulmnannisvhnuvesdoudiunielniesinsna
waranusnduiin g du AviCndiale)ls
6. Sheet Metal awsoairanuiunuusieuagyukuadnulansusuls
MODULE msldaudumuunisiesesilniludiedwuddosiy
laialusunsu SOLIDWORKS wiiulavSemihsediagui 2.21 Fefliuy
wanmaeluswnsu MICROSOFT OFFICE

M
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SUT 2.21 e alUsunsLSOLIDWORKS
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NEW  uloasufiednifiesessnisisuassnulmiarusznaudmelvid
v 2/ a ‘J o
vangq Maliidenldnnuingusyasdvasnuiiazyi
[ o a A w =y el v vV e = [ o
OPEN  (uloneuiindniliodosnsilalnanairauwddudinifuls
2.8.1.1 winvaslvdlulusunsy SOLIDWORKS
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Part:

Drawing

U 2.22 wifeinalUsunsaSOLIDWORKS

PART

el vrmgn S0 P & a = pi.o
WuldaldasredudruPART v Wdas e sT udiu

UsznauRenwniiuaunseasalmiu? davses dafle

ASSEMBLY
4 fal) v o @ o L3 1 = < s‘q" 1
WulWanlddwmividudruaeivselnddudiulszneu
ga8(SUB ASSEMBLIES)uMUsznauiu
DRAWING
JulrlsildadrsmudounuudsnundaDRAWING) lnanis
UNIWAPART v30lW8ASSEMBLY ululvdtatunsafvunvune
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2.8.1.2 wihveAnsreiuglteu(USERINTERFACE)
o ' a wa &4 a 3
IUiLLﬂiMSOLIDWORKSQ%‘SUBQ‘U‘ui&”u‘uﬂgUG]ﬂ’]i‘NiJL?J‘ldU’lﬁga
s 1 L 1 ] = =l o a2 e @ & o
visaeqbildnuedrsdeniloulusunsudugifuuusyuuuonsiulaiialuesd

! { @ &
aUUIENDUANIITUN 2.21

©% SolidWorks Office 2007 - [Part1]
TP € ew Inset Todds ke et

=D & %0 EHin-M 9"[!3];7 ¥aaqQ o+ @0 "
s ol 2 Revied YAUINASEIM (Standard Toolbar)
BaisfBace
f‘i‘ g R IHAN (Main Menus)
Bran Command Manager 4
+ A Arpoahxs ﬂ;

+ (g Doy Broke
§= Paend ot soroied s
b o Lishts and Zaneras
Feoa Fane - e )
Fop Sans Feature manager Design tree «
it Bare

1. tnzn L
P ¥ A WE TN
H

N3l InTa 3 (Graphics Window)

$  amdaund (Status Bar) «
rf\.

Edtiny Pirt i

5UM 2.23 yifeinalusunUSOLIDWORKS

MAIN MENUSHusaumdnSonldnulnaldiundidonszuands

STANDARD TOOLBAR i um1dwuiassruvesiulainazlusunsy

SOLIDWORKSuagiiuiiae

“

COMMAND MANAGER ‘UBGLLQ‘ULﬂ%@ﬁﬁ@‘ﬂ@ﬂﬂ‘SLLﬂS&JSOLIDWORKSﬁ’uJ’ﬁﬂ
Usuasuldmuglddesnis

FEATUREMANAGER DESIGN TREE 1{ufloguaaBROWSER azuaniUse i
Fupaunisiauilfiadedievinleitlamdhauasndeuiasudlyldnaonna

GRAPHICS WINDOW 1Juiiudinléidounuu? Sfuaz3 18
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STATUS BAR tusiuvisiiuansdannuvontinsuitamsihnuisduney
InunanJudsiinosesuelianniherlssoly
2.8.1.3 Yuu99209305ulUTUNSUSOLIDWORKS
YUUBINTONTHDININLUUAI94 TulU5UN 53 SOLIDWORKS %92 8
SrwagaruazaInlunisuesnmuaznisfsunuuddiliuansuosuuusigg

(VIEWTOOL) 9zagjuuyauniuimsgrussgud 2.22

¥ RQAQ o+ @-0900953 N

gﬂﬁ 2.24 ausuIns1rRdlUIUNTUSOLIDWORKS

AU
13

delutlozilunisedursdmiuvsneuasisnisldlonsunuuesigg

(VEWTOOL) 9gptutyauniuinsgiuanisnevoludl

A58 2.3 mumaneuagisnslilenouyuuesmieg(VIEWTOOL) vunauIsinsg1y

lonau ANds ANUNLERALIDNIT LTI

g | PREVIOUS VEW uanamuasingluyuesiauviiansogly

) a 4
UagUulaenismanilensu

Q ZOOM TO FIT LLﬁmmwwaﬁmqﬁmmmmmawamawamw‘lﬂa

nspaniilonou

L 1} 1 CJ
ZOOM TO AREA | u¢NgmnuaeinguIRaIunIunsauraviinied
Q danlneniseaniloneuidenmunusiidasnisveny

1AENTA519NTAUNTNIAIATAUR WIS

Q ZOOM IN-OUT | agneviedanmuesinglaeadnilonsunionsuly

NANYBULNEALU-00N

‘3’ - e! 4:'4’ =Y }23 =
ZOOM TO YYNURINBDNIALNIILEDNNURIVDININLAIAAN

SELECTION Plonou

ROLATE VIEW | nsvguimglaenisnadunansvaaiandanaling,
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s PAN wdoudneTagludsiumisiidesnisiasnisadn
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Lwean|  NORMALTO | mswasuspmieszasnmlivuufussiuvie
fufisudey
I'E.' WIRE FRAME | s inguansamiziduiis
8 HIDDEN LINES | nsli#fmquanadeuiiuoaiiuawsiduiudiudud
VISIBLE wodlivvznanaudulse
5 HIDDEN LINES | wanaiamsiduituaaiiuviniudnadudivesliii
REMOVED svuanatiudulsy
5 SHADED WITH | nslifuasiauninguasiiiuanaduiivousuynidu
EDGES
3 SHADED msWiiananuniaquel Wianaduiivousunnidy
mn SECTION VIEW | n1slfuansmndnvasingainsumisiifeanis
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+5VvDC
?

Arduino

13 [H

12 3

U 2.27 361929957 UARDUINO

2.10 AD8313 RF POWER DETECTOR

gﬂﬁ 2.28 1495AD8313 RF POWER DETECTOR

Tay AD8313 RF POWER DETECTOR gunsalazdafuusafu 12vDC usefy
AN AD8313 azgnasludadyaumn 5 dmSumsnsvin 18MV / DB (O3 4 dwidu
N13M31930 50 MV / DB (02)¥1 3 dwiuniinsinda 100MV / DB (O1malddU OP-AMP
msarduladeuseL sadiugs (12V) Lﬁa‘ﬁ'%am"u'saﬁ'aLLiaﬁ’ulWﬁwﬁqqﬁuiuszﬁuﬁqﬁu
tagiiuvesvesaiiduesiv (3) iiaiden 3.3V uie 5V dmduussiuluihuioinsty

s o Yo ol ! Qs L s = & o = L% 3 1
nsanLssinguianulisedygiamdsnusi madeniiagyinauiusesulndiendy
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% O P | = o = @
anunsaldaaneudyniunisusniiazagnedasleuniin mavinend 5v Sudululdlaenis
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3.1.1.4 79395 ACCELEROTOR SENSOR
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ACCELERATOR SENSOR vinwiidilunisifuduwesamnsodvaurunmsnluaiuuny
wansrnyuiloisuiuuseliudiesianduiias Fsdnsdousiediu ARDUNO Fagudl

3.6

MADE IN .

g

CO(necr)

Arduina

sU#l 3.6 2495 ACCELERATOR SENSOR

3.1.1.5 99395 FIELD STRENGHT METER
ludruvesnisTaaruiduaesdya1ulnald ADS313 RF POWER
DETECTOR #imtiilns19aauainuissvosdayey ouuanawan1 SERIAL MONITOR Tagld

@ o o P~ Y @ =
WI9RU 5V 99in1siann oy ARDUINO @QE‘UV] S



5UM 3.7 2993 FIELD STRENGHT METER

3.1.2 N1599NLUUATULINYILIS

34

nTeankuuIurenyiasldlusunsy ARDUINO Wulusunsuimideunt
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C adluslulasmoulnsainaiiiiiunds ARDUINO Fanisidieulusunsuiuazidumsaiugy

nsvihnuiamtavesgUnsnisudyganfiensaluld i udulumaiiswe

codefinal | Arduino 1.8.1 - B
File Edit Sketch Tools Help . -

codefina

float compass{()
{
mag.getEvent (zevent) ;
flcat heading = atanZ(event.magnetic.y, event.magnetic.x):
flecat declinationfngle ;
heading += declinationAngle;
1f (heading < 0)
heading += 2 * PI:
if (heading > 2 *# PI)
heading -= 2 * FI;
return heading * 180 / M _PI:
}

double elevation()
] v

d U -
UM 3.8 WUsunsufseanlugaiduda
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codefinal | Arduino 1.8.1 - o HEM
File Edit Sketch Tools Help

codefinal
| A
docuble elevation()
{

deuble pitch, roll, Xg, Yg, Zg:

acc.read(sXg, a¥g, sZg):;

//Low Pass Filter

fXg = Xg * alpha + (f¥g * (1.0 - alpha)):

fYg = ¥g * alpha + (f¥g * (1.0 - alpha));

fZg = Zg * alpha + (fZg * (1.0 - alpha)):

//Rell & Pitch Eguation3

rell . =(atan2(-fYg, fZg) * 180.0) / M PI;

pitch = (atanZ (fXg, sgrT(f¥g * fYg + f2g * fZg)) * 180.0) / M PI3

reactu¥n plseh=7

v

<l ~ I
UM 3.9 Wsunsudshanlugaidudielugsiee

N30T 3.9 wamelUsuNsUAIAL9IN DT COMPASS MODULE Uaza905

ACCELERATOR SENSOR titedsnmsisasdusiawmeslivanlusuiiemnsiitmun daguil 3.10

way3.11
codefinal | Arduino 1.8.1 - o KN
Fils EFiit Sketch Toqls Help

codefinal

veid motorl_right()

[

digical

Wrice (ENABLE, HICGH):
Wrice (DIRA, HIGH);
lWriz=(DIRB, LOW):
100):

1Wric= (ENABLE, LOW):
}

void motorl left(

{
digitalWricte (ENABLE, HIGH):
jigitalWric= (DIRA, LOW):
digitalWrize (DIRB, HIGH):
ielaw (1004

A ﬂll ol fd ‘ﬂl °
JUN 3.10 Wsunsudnasduuewesluiiniifmun
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codefinal | Arduino 1.8.1
File Edit Sketch Tools Help

codefinal

} A
while (1) {

float azimuth = compass():

Serial.println(azimuth);

1 (azimuth > 245) motorl_left():

na

}
Serial.println("Azimuth ok").
hile (1)

double pitch = elevation():
Serial .println{pitch) ;
1f {pitch > 18) motor2 down():
else if (pitch < 16) motor2 up():

3UM 3.11 Tsunsuvinlifmnnaludumis 260-245 e WAEIULNUA LU 16-18 D9FN

codefinal | Arduino 1.8.1 - o KN
File Edit Sketch Tools Help

codefina

deuble meter ()
{
inval = znzlogR=zd(analogPin);
voltage = (0.00498 * inval);
deouble dB = 20.0 * logld(voltage):
Serial.print("voltage %).:
Serial.println(voltage):
print("dB : "):
.println(dB);
return dB;

void motorl_right()

{

A4 i =21 Wed s IRNARTR TR -

Ul 3.12 TUsunsuTndaygauiléenntess FIELD STRENGHT METER



at

o/ @

9IN3UT 3.12 wamslusunsuindnanaisuAainiees FIELD STRENGHT METER
o e o
WWLARAIAT PgUN 1.13

(o) codefinal | Arduino 1.8.1 = &
File Edit Sketch Tools Help

codefinal

WiiLe (L

double pitch = elevation(): "
Serial.pringlnfpitch):
if (pitch > 18) motor2 dawn():
| else if (pitch < 16) motor2 up():
else break:
}
Serial.println("Elevation ok"});
decuble ref db = meter();
}
volid lecp()
{
}
W

U 3.13 Tsunsuuanariildarnaeas FIELD STRENGHT METER
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File Edit Sketch Tools Help

sketch_apr03a
deuple rer_db = meter().
for (i = 0; i € 5; i++)

motorl_left();

double new_db = meter():
if (new_db > ref db)
{
ref db = new_db;
new_azimuth = compass():
Serial.println({new _db);

}

), aoes

elay(1000);
(i =0; i < 10; i++)

-—
H

motorl right():

double new db = meter():

if (new_db > ref dhb)

{

ref db = new_db;

new_azimuth = compass();
Serial.println(new _db);

1
delay (1000} ;
while {compass() > new azimuth)

{

| v A =l 2 o a
JUn 3.14 Wsunsudadulamysnauazyuweiiananduvesdyaamnniian (1)
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File Edit Sketch Tools Help

sketch_apro3a
delay (1000);
while (compass({) > new_azimuth)

motorl left():
Serial.println(new_azimuth);

while ({compass() < new_azimuth)

motorl _right();
Serial.println(new_azimuth);

oL =" Uy A< RS T41)

motor2 up():
deuble new db = meter():
if (new db > ref db)
{
ref db = new_db;
new_pitch = elevation():
Serial.println{new dbj;

or (1 = 0; iv<530:03%)

motor2_down():
deouble new db = meter():

if (nbw_db > ref_db)

U 3.15 Tsunsudmdulamyuninauaryuefitanuiduves aILINYER (2)
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File Edit Sketch Tools Help

sketch_apro3a
delay{100d);
for (1 =0; 1 < 10; i++)
{
moter2_down():
double new _db = meter();
if (new_db > ref db)
{
ref db = new db;
new_pitch = elevation();
Serial.rrintln (new db);

1

dalav (1000);
e {elevation{) > new_pitch)

motorZ2 down():
while  (elevation{) < new_pitch)

[
motor2 up():

i

void Igcp()

}
< v a o v o o
U7 3.16 Wiunsudndulavaunnauazunediinnuduesdyaaunian (3)

a: @/ ld ar 1 @
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fign lne3ura1n 2493 FIELD STRENGHT METER

3.1.2.1 FLOW CHART
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mimmumawaaluimimauimaLﬁaﬂumsmuamm'smmu‘uaa'mwwalma%l,wa

fu a =l = al @ A
ﬂ’lUF}ﬁJﬂ"liWﬂ;lu’Ua\‘]QUﬂﬁmﬁUﬁmm’]mf’ﬂ?LWﬂ?JLWQV]'W@'WW]UﬁJl‘WUﬂU 5 @\13‘”1’] 4.1.1
(o)

File Edit Sketch Tools Help

sketch_apr03a

acuple IEI_GD =meter

fo¥ (1 = 07 b 52 3+W)
{

motorl_lefc ()’

deuble new db = meter();
1f (new_db > ref db)
{
ref_db = new_db;
new_azimuth = compass():
Serial.prinvln(new _db):
}
}
delay (1000);
for (L =10¢ i <107 i=+)
{
motorl_right();
deuble new_db = metez():
Lf (new_db > ref_db)
{
ref_db = new db:
new_azimuth = compass();
Serial.pr intln{new_db);
}
}
lelay (1000)2
wkile (compass() > new azimuth)

(
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#include <Wire.h>

#include <LiguidCrystal I2C.h>

#include <Adafruit Sensor.h>

#include <Adafruit HMC5883 U.h>

#include <ADXL345.h>

ADXL345 acc;

#define ENABLE 3

#define DIRB 4

#define DIRA 5

#define ENABLEl 6

#define DIRD 7

#define DIRC 8

//compass

Adafruit HMC5883 Unified mag =
Adafruit HMC5883 Unified(12345);
sensors_event t event;

float heading = atan2(event.magnetic.y,
event.magnetic.x) ;

float declinationAngle ;

float headingDegrees = heading * 180 / M PI;
//meter

int inval = 0;
int analogPin =
float voltage
//pitdhl Bell
const float alpha
double fXg = 0;
double f¥Yg = 0;
double fZg = 0;
double out = 0
IHE i3

float new _azimuth;

double new pitch;

LiquidCrystal T2ON\D{JxZFY Ui, 0%),

I
5 1=
- s
o

Il
O
il
=

r

double meter ()

{

inval = analogRead (analogPin) ;
voltage = (0.00498 * inval)
double dB = 20.0 * logl0(voltage);
Serial.print("voltage : ");
Serial.println (voltage);

Serial .print("dB : v);
Serial.println (dB);
lcd.setCursor (0, 0);



led.print ("veltage:"); led.print{voltage);
lcd.setCursor (0, 1);

led.print ("dBm:"); lecd.print (dB);

return dB;

}

void motorl right ()

{

digitalWrite (ENABLE, HIGH);
digitalWrite (DIRA, HIGH);
digitalWrite (DIRB, LOW);
delay (100);

digitalWrite (ENABLE, LOW);

}

void motorl/ left-()

{

digitalWrite (ENABLE, HIGH);
digitalWrite (DIRA, LOW) ;
digitalWrite(DIRB, HIGH) ;
delay (100);

digitalWrite (ENABLE, LOW) ;
1

void motor2 up()

{

digitalWrite (ENABLEl, HIGH) ;
digitalWrite (DIRC, LOW);
digitalWrite (DIRD, HIGH) ;
delay (100);

digitalWrite (ENABLE1, LOW):;
}

void motor2 down ()

{

digitalWrite (ENABLE1, HIGH);
digitalWrite (DIRC, HIGH) ;
digitalWrite (DIRD, LOW);
delay (100} ;

digitalWrite (ENABLE1, LOW);
}

float compass ()

{
mag.getEvent (&event) ;



float heading = atan2(event.magnetic.y,
event.magnetic.x);

float declinationAngle ;

heading += declinationAngle;

if (heading < 0)

heading += 2 * PI;

if (heading > 2 * PI)

heading -= 2 * PI;

return heading * 180 / M PIj;

}

double elevation ()

{

double pitch /@011, R TG/
acc.read (&Xg, &Yg, &Zg);

//Low Pass Filter

fXg = Xg /¢ alphapfR (EXgiGAIRD \~d1Pha) b
£fYg = ¥y “saTghapeem (BT (108 \=rET0W )i
fZ2g = gg * ajpligsss (Fza@*N A N0 Y ke N

//Roll & Pitch Equations

roll i+ {Btan2l(=LWg. 1 fag) FARBEOW Y MLRL:

pitchis ¥at@n2 (DKgy skrc (FYg o~ Exg L2640 frg) ) >
180.0Q ¥ ¥ PI;

return pitehesg

}

void setup ()

{

Serial.begin (9600) ;
acc.begin() ;

pinMcde (ENARLE, OUTPUT) ;
pinMode (DIRA, OQUTPRUT);
pinMode (DIRB, OQUTPUT) ;
pinMode (ENABLE1l, OUTPUT);
pinMode (DIRC, OUTPUT) :;
pinMode (DIRD, OUTPUT) ;
led.begin () ;
lcd.backlight () ;

if (!mag.begin())

{

while (1);
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}

while (1) {

double pitch = elevation{();
Serial.println (pitech);
lcd.setCursor (0, 1);

led. pEIaL ("Ritdhe™) ¢ led.printipibel) ;
if (pitch > 15) motor2 down () ;

else if (pitch < 10) motor2 up();

else break;

}

while (1) {

float azimuth = compass();
Serial.println(azimuth);

lcd. setCurfsOr (O—19=

lcd.pring fMazimeth T ha -4 print dzfmuth ¢
1f (azimuth > 245) Mot oleal/erEE (v
else if (azimuth < 240) motorl right();
else break;

}

lcd.clear();

Serial.println ("Azimuth ok") ;
led.print("Azimuth ok");
delay(100);

lcd.clear() ;

while (1) {

double pitch = elevation();
Serial.println (pitch);
led.setCursor (0, 1);

led.print (\PRECLRY ) ; AT Wi Bt 45#5CD ;
if (pitch > BN motorZ2 down() ;
else if (pitchNgNLOF a®tgr2 up (¥;
else break;

}

lcd.clear () ;

Berial .println("Eleyation ok™):
lcd.print ("Elevation ok");
delay(100);

lcd.clear () ;

double ref db = meter();

for (i = 0; i < 5; i++)

{

moterl lafti):
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double new db = meter();
if (new_db > ref db)

{

ref db = new db;

new _azimuth = compass();
Serial.println (new_db);
}

}

delay(1000) ;

for (i = 0p 1 < 10; 1i4+)
{

motorl right):

double new db mefler () »
if (new _db > ref db)

{

ref db = new db;

new azimuth = compass();
Serial.pyintln (p&§ dbY;
}

}

delay (1000) ;

while (compass() > new azimuth)
{

motor} §1efii;
Serial.println(new azimuth) ;
}

while {(compass() < new azimuth)
{

motorl rightd();
Serial.println (new azimuth);
}

for (i = 0; 1 < 5; 1i++)
{

motor2 up();

double new db = meter();
if (new_db > ref db)

{

ref db = new db;

new pitch = elevation();
Serial.println(new_db);
}

}
delay(1000);
for (i = 0; 1 < 10; i++)

{

I



motorZ down () ;

double new db = meter();
if (new_db > ref db)

{
ref db = new db;

new_pitch = elevation():
Serial.println(new db);

1

}

delay (1000) ;

while (elevatiocn/()

{

motor2 down () ;

}

while (elevation ()

{
motor2 up () ;

}

meter () ;

}
void loop()

{
}

> new-pitch)

<_new_pitch)
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