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ABSTRACT

Recently, Global Positioning System (GPS) is becoming an important role in
our daily life, such as city map system, positioning of the fishery, survey of forest
resources, etc. The development of satellite receivers with high accuracy makes it
easier to use and lower price, Therefore the application of GPS systems becomes
more important role in the transport system and the survey areas.

This project has research about GPS systems for applications of vehicle
control. By sending the coordinates as a destination to vehicles via radio wave, and
vehicle has a GPS Module to receive signals from the satellite which data can be
converted into coordinates. After that both coordinates will be compared and use to
control the motion of vehicle to the desired position.
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2.1 GPS (Global Positioning System)
2.1.1 ANUKUBYBY GPS (Global Positioning System)
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3Uit 2.13 Unmgunsal HC-SRO

Tuga HC-SRO4 yhaiuseiutszana +5V (4.5V &1 +5.5v) Taetleulvivn
VCC way GND Tugail fndygnnddvia TRIG (Bunm) uaz ECHO (191simm) Thirludausie
fulitaspoulnsaiaesile ethatiu Arduino Tumisinszesvinausiarady vdesadredyan
WU Pulse iflmnunina (Pulse Width) aghaiias 10 usec oulivn TRIG uazndeannthil
Fannunivesdygatn HIGH 390 ECHO dringeglng aawun’avesdyg i Pulse
fléfiaziian uidringeglnasenty Avrldrmunhevesdyana Pulse fiunndy

msdenldonlugassmi Sussiuiiddy Wy dasszesiheesnisia
aaineveupilendudsaiumesanluaindads (Fendn Beam Angle) uanainiu ms
aviipunduvendudesitinginuane  suiauargunsiasing  wavmsasveundurondss
NMvangiianng isdeszeiu Allnasennugnieviieanuiawanalunisindrsregvirale
\wuiu

26.3 dayaduvailavesluga HC-SR04

o lduseduuszane +5v

o Aunsruayszain 15mA

o YNNTINTTHENN (Measurement range): Uszanas dem 63 4m
o AnunABRluNITIA (measuring angle): 15 84An

o ANMUNTIVBIdYY I Pulse dm5U Trigger: 10 usec

o YULTIIUADINAMSYY TRIG wWay ECHO: 5V TTL
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2.7 Re Servo anmfitugilunsldaueedla
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iAol 'umwaﬂﬁaﬁuaqﬁumimﬁauﬁﬂaaaﬁnﬁﬁﬁwqﬁ"maa

Output Spline  prive Gears

Servo Case
Control Circuit

= I3 W
JUN 2.14 sUssdvsznaundntaneesh

[

ssrusznaundnvenweilailasviluudasildnlsenaundndiiie
1.5ervo Case Bvdulvgarvinnannanadin
2.Motor Fududnlviidslunsmueaedls
3.Control Circuit ﬁwﬁwﬁ'lumsnamsﬁaé’m:ywzumw}umn?"iiw%aﬁm'lu’t’JuLL'uu PWM uazds
nsmuruludimavhnuveseweilimuurursseshbieglusuwmisilldnensiiaun
4.Potentiometer Aaduiiniviasunisenseslauardsdygraundulusi Control Circuit
waurluiuwmisligniesnudeyaailéidals
5.Drive Gear Aayaviasauannswuvewainasitelildusalniigs
6.0utput Spline Aeduiitlasfunisidendsming Servo Case waz Output shaft Faenald
gunsafuszunm Baring tletisanusadunvuiia
7.5ervo wire Apanulnvegesldsissanduadail
awinvonveshusileganududasinduynidaiy Feviimiide
Wit 1 9elnnszua + DC Baussiuusniavedd 5-6 Taay
Wuil 2 Wuane Ground wiawuth - DC
dud 3 WHuanedygyiu Toeiianavdadyarndnuas on/off pulsed
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Gear system

Output
shaft
www.embedded-lab.com
Potentio-
t
Error Lo
signal I | ' |
PWMto V
converter PWM
Amplifier
P control I/P

= o
JU# 2.15 uansszuumsvinuseaeesla

v : ° i e '
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o 1] ar . o dl ar
suvisrangeslaludsdiu Control Circuit vouweilaleudygrandunvdudygyuuwuy
PWM(Pule Width Modulation) 91n%iu Control Circuit anansWadtyeyias PWM Aildliy
o ' pu| v Y o ' v W o Y]
mumisveagashiignasalasiuisuiisuddumisiagtutudygunduain

. b3 1 LY s = -J o o ]
Potentiometer  uddvdussdulwihludawmasiluvyululuiimmaiagyi s unises

. = 1 AJ g I ' » o/ : | - i 1
Potentiometer umwgnmmmmumﬁlmnamwam Fevusnueweinyunvzifeiluse
fiunuwes Potentiometer(Usn@iareglunnuibioaiu output shaft) sfedaiunseuaunisi
WNATULI99UNIIABS Potentiometer wﬁﬁmvhﬁ’ummamﬁaé’:ymmv'ﬂﬁ’f‘s"ummn‘%ﬁw
mMainuvemelaeiIevgn  winszuaumeiiuves Control Circuit  sxdainauay

- ' ' 9 ' | =i W -l v
AADALIAUNERUAMINAIYBY Potentiometer flfwvhAudygainenswauiainionudifay
1=y ] ar s [ e lil 2 ‘J é Jﬂi I
Lifimsdwssulwihludawmes(lifinswdsuuvamesadinislun) fanszviunistsenda
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nmsawemdggulasiiniudfi 50 aswianilaiund Jediudumsindeufiveugesl
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lngusnAvuinveaweshinedlegdeiu 3 vuim Ae micro, standard uag giant #3e
< & v % 4 a v wa o o v - V. e
1/4 scale onarlvirseumqunisldanuraaiodudaduing Jalnasldnuiunnsnaiuly
) vai < < - v -
wilutagiuilafiweshindivweivarnvaneiitenseugunisidauuniu

2.7.2 Speed uay Torque Ratings
- v oa v v o
usninilannuuinnisuanvangeshisdesiansanlunisldiuudi sl
a -l - -l - -
AuANYUELTRBIRINENTRD speed(A111137) waAL Torque (usain)

o o - - v '
Speed  msinAnuiveareihifenaiweslilisioarlunivyud
: J s a l'l - - U v
vily Fugnnesguiliiatuialude 60 ssm Fandnlid mmdveaveihifie naiild
o L] - & ::l L dd 1 1 1
Tumsmpuusuveueshilunnsiuwmiadmnbuy 60 sern dnlu fMiaunaiilidneewiilng
wingfaweslhitdinnuSunduwinty
s 1 1 ar d -f a L | 24
snsegnty wodladwmilfinimgs 0.12 sec/60° Faneiawedladily
va1 0.12 it Tumsmyuuruveawesladiuyy 60 s dadeinduiinnudaduasa
: |4 I a v
'uaammL’%'J'uaqwaﬁammgwuﬁqﬁmmG'zagw 0.24 sec/60° umﬁmsuwa%‘hv‘ﬂﬁiﬂwqu
i “ fa v w v v - - ¥ '
mewausineUineiimgliduumervnesdldigaslandanuianunliuu 0.06 sec/60°
- i ] IJ vv L
Torque useUa MINetd wsswvuvesgailaawsanseynla Fauseilindu
1 A ] : - - ar 1 “ J o J =4
lumiiwues oaud da (oz-in) w3e Alanfu fe wuRluAs (kg-cm) Fesaavunnmane
- < s VR - a 1al 2
wssfiweshanmsogaviondnll aefl standard servo usslnazagiseana 40 oz-in
dwiuweilvszavusalngahigh torque) onafiuselngedis 200 oz-in  ud2 40 ounce-
. - - W = Sy P -t
inches Munefaezls nunea Muvuvasgeshilanugvilithziiusafimdouswmaruin 40
[ o o v o - Y
ounces neuilweihazanamsanuladn(Stalling) Aiumnuwuvesweslilaamenn % ia
=3 =f =l » Qv =3 -y -t v
AITANNINAVIERALe 80 ounces way MnuvuYsweashien 2 U7 Aaganusagaviodsle
20 ounces MUNANNISAUIUTLLLIUGR
= a a w a0 ) -l w Yo o
anusuazLsiinuaugashivsiinisaiuiiodsuswuluinnd s uliius
v Tawhluasiied 2 ArAe 4.8 Taavi uaz 6.0 Taavi Feazldnanmssisusarulnives
BEC's w30 gunsaiuFuussduliih(voltage regulator) wavwuneusguaaiusadulnifigs
] ) » - -l U L AJ a 173 ¢ v
ngouli ﬂ'mm%"mﬁsuiwﬂwqqm’l Jladweslimsessuuswulwinlans 8.6 volts dalu
a - & as [ z v
mmﬁmazmmmwgamn Magsannsasuusulniannuda 25 Lipo alaglidesdiems
ar a i i v o o LAY - -
YSuuswulniuazuduauinidviidesanunsasessunsanulwiilamse g Senwsy v 24
Ghz Tulagiudnlngifiaunsasesiuls
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2.7.3 Digital Servos fiu Analog Servo

Motor PWM Waveform so% owy cyce

3.3ms Period Duty Cyde = M?:d %
Mark Peril

165ms On

Digital 300Kz Frequency

1.65ms Off

10ms On

Analog S50Hz Frequency

10ms Off

20ms Period

——

= aa
JUN 2.17 uanaweshoundenuaziinea

@ =

Tualsgausnveamsiauiadasudsfiuing Lﬁﬂﬂ?IUQﬂUUEJGHLQW’IuiuUU

L]

é’fgrgw:uamaantmummﬂwuulmuLﬂaﬂﬂus-'uuamumgcummaﬁmmm iefivgnrirsyuy
Inuildedvietadontals svuulvussiniiu aBRAMIVINUYBILEAL ST UUAUNDY
IusIRwITaNvUTMauDNLALBIRUTENaUNdNUAnUILlLiiALLAns
fulay 'VN servo case, motor, gears Way Wi feed back potentiometer Agfatuwuu
Wenfiuiaeaszuy 'uau.mnmuwmamamemaamaaﬁuwuﬂa‘iULLUUmsuﬂaﬁmgmﬁ"lﬂ

mnswlnasLLa.,nﬁaamaé’rytymuuwaam'sw'mu'lwuamawamaﬂmuu

2.7.3.1 Analog Servo Operation

Potentiometer
Analog Servo
Controller

DC Motor

Motor Driver H-Bridge

JU 2.18 sUaundonigest
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swidenigeshnuauauiiilunsmuvswameilaensilauay
oussdulnihdldandygn Faiesaudauswuluiadann Favies sesanussiulib,
y30BEC Tauiiusaduagi 4.8-6.0 iavitouliwesTafuiidinsi
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annsoahussnldifismelunsswendygaluidarady  Falullgmetmilwenses
Bilusruvewndendielianunsoneuauswiodygyralfiimendeaiusidaldfnadeiing
Wasuwasdygrauemunuiitsadntiesvisidetiusannsusnunnssiilisumies
wosladeulunndumisiidaly  Auiiiinsmevaveweavesliminnudussdaiitnis
\38n91 deadband
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2.7.3.2 Digital RC Servo Operation

g'dﬁ 2.19 fImoalvasil
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2.7.4 Coreless & Brushless Servo Motors

V“"t&i‘b‘s.’p&); 2l ety
gﬂff‘l 2.20 Coreless & Brushless Servo Motors

uawmeivengeihioudenuasidnea)erlduewesuvy 3 pole  @alu
& a ¥ o - ' { e - - o q v o w
unATIevasilens 5 pole Fawuuauingiuiu pole fiunduazyilinisnevauswiens)
1 - 4 -4
uazuTIUn ATy

2.7.4.1 Coreless Servo Motors:

zﬂ‘ﬁl 2.21 Coreless Servo Motors

o « = -l
Tagvirluuan UBMBSUUY 3-pole eflununandeasil

v v Y - & v v | v o a v
WumavewuasiuliseuBwnumaniiazdouseumeudvinans  diulunisiusiumyu
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fadwnuiihwinunnussildlunmsduduigonnniude uwazlumenduiumnugadne
usaslviilifunemesunumanfdinamuseludnfsusadesidosnniminvauny
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2.7.4.2 Brushless Servo Motors:

Usylowivaauamesvaaeaslanuulifiuyseau(Brushless) f
1 - o ¢ d-hju ' o ‘- [y A - - «
WwulRenuuamaTylanliiuusadiuniivuialngiisildnuinissiuwazisdneunes
o - -l ol o ' ° Vel - ' [ al
dufelifiusuduadnigluniinnnulssdy  vililiussdvdnmaends  anudoud
Wetudesnin lonsrualniidesnin nnsmevausLasnIsYNIUsUSEUAnI LA
Tuwysannu

2.7.5 RC Servo Bearings, Metal Gears

BRONZ / PLASTIC METAL BALL
INSERT BUSHING BEARING

E\J'ﬁ 2.23 Beéring & Bushing
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Metal & Plastic
Gears
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@1u? 7 Ultrasonic sensor
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i asedudiinune widseyalv Microcontroller 1iamuAusalinay
wandanavane

3.3 UANNITAIUIUSTEINILASHANIIVDI5A
3.3.1 MIAUIUITLINNITENINGA 2 90
- vo v al o " w < - - -
dieldnudeyaniunnieiassu GPS Wuwuuasmmalen wlas axfign aasdgn
Iidumiay Radians f35n1sAuralesat

latl = latitudel * Pi /180

lat2 = latitude2 * Pi /180

lon1 = longitude * Pi /180

lon2 = longitude * Pi /180

dLat = lat2 - latl

dLon = lon2 = lon1

a = (sin(dlat/2))A2+cos(lat1)*cos(lat2)*(sin(dlon/2))A2
c=2*atan2(sqrt(1-a), sqrt(a))

Distance =r * ¢

\dle r Aosaillan fidUszana 6,371 Alawas

3.3.2 NMSAIUNT Bearing 52131990 2 90
o q v - o - ) & - - P v
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Wumine Radians f35n1seunulasat

latl = latitudel * Pi /180

lat2 = latitude2 * Pi /180

lon1 = longitude * Pi /180

lon2 = longitude * Pi /180

Bearing =  MOD(ATAN2((COS(lat1)*SIN(lat2))-(SIN(lat1)*COS(lat1)*COS(lon2-lon1)),
SIN(lon2-lon1)*COS(lat2)),2*PI())

Bearing Degree = Bearing*180 / Pi
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Latitude: 13.7259257755 N
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point Latitude Longitude
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point Agail 1 ASaT 2 R Asafl 4 A3af5
Distance error 0.85m 1.95m 0.73 m 4.20 m 3m
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4.1.1.2 Mvnaesl 2

BNVAaa

1. Avuageifadusiuresgadensn Ae Afe
Latitude: 13.726033333 N
Longitude: 100.774132 E
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point Latitude Longitude
start 13.726033333 ‘ 100.774132
end 13.726023674 100.7738494873
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point A 1 adail 2 s 3 Asaia A3 5
Distance error 248 m 0.95m 47 m 0.6 m 1.92 m

Latitude 13.7260313 | 13.7260170 | 13.7260303 | 13.7260199 | 13.7260237

Longitude | 100.7738419 | 100.7738419 | 100.7738266 | 100.7738342 | 100.7738266
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point AN 1 ASIN 2 AN 3 AT 4 AN 5

Start latitude | 13.7260103 | 13.7260284 | 13.7260132 | 13.7259464 | 13.7259636

Startlongitude | 100.773956 | 100.774002 | 100.773887 | 100.773994 | 100.773895

stop latitude | 13.7259998 | 13.7260017 | 13.7260132 | 13.7260036 | 13.7260036

stop longitude | 100.7739792 | 100.7739792 | 100.7739716 | 100.773971 | 100.773963

distance error 410 m 3.6m 6.0m 4.0m 1.2m
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point latitude longitude

13.7259817 100.7739563
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point ﬂ%ﬁﬁ 1 ﬂ’;’qﬁ' 2 ﬂ‘igﬁﬁ 3 ﬂ‘isdﬁ 4 ﬂiz\lﬁ 5
start latitude | 13.7259016 | 13.7260370 | 13.7260265 - 13.7260046
start longitude | 100.7740173 | 100.7738953 | 100.7739868 - 100.7740097
stop latitude | 13.7259846 | 13.7259779 | 13.7259798 - 13.7259903
stop longitude | 100.7739563 | 100.7739487 | 100.7739563 - 100.7739487
distance error 0.1m 1.2m 2.95m error 0.66m
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: A o o s d o o
point A 1 ATIN 2 AV 3 AN 4 AN 5

start latitude | 13.7260103 | 13.7261362 | 13.7260380 | 13.7260952 | 13.7260351

start longitude | 100.773696 | 100.773826 | 100.7737885 | 100.7738419 | 100.7738647

stop latitude | 13.7260380 | 13.7260284 | 13.7260399 | 13.7260380 | 13.7260313

stop longitud | 100.773811 | 100.773819 | 100.773819 | 100.773819 | 100.773819

distance error 4.27m 3.8m 4.02m 6.4m 5.17m
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point Afai 1 a%aii 2 ASai 3 a%eil 4 afai 5
start latitude | 13.7260246 | 13.7260351 | 13.7260571 | 13.7259445 | 13.7260170
start longitude | 100.773864 | 100.773826 | 100.7738495 | 100.7739029 | 100.7738342
stop latitude | 13.7260237 | 13.7260246 | 13.7260313 | 13.7260284 | 13.7260180
stop longitud | 100.773841 | 100.773826 | 100.773841 | 100.773841 | 100.773841
distance error 0.65m 1.8m 1.91m 6.1 m 4.5m
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Point 1 Latitude
Point 2 Latitude
Point 3 Latitude
Point 4 Latitude

: 13.7259760
: 13.7260360
: 13.7260460
: 13.7259760

Longitude:
Longitude:
Longitude:
Longitude:

100.7737230
100.7737210
100.7738460
100.7738530

AV YV a0 Ve Y a v a oo
ﬂaUWﬂﬂaqﬁa\ﬂ“nUﬂTiﬂ IM'iﬂ'Nm'm'\!ﬂa'Naﬁ'ﬂﬂ']“Uﬂ q n

Tunnua

NINMSNAaDIET 4 58U

JanusvasAvaInmnan

1. maanugndvazaannsalunsiele

= - v - o
A19190 4.13 LEAMIPANNADNDINTINAGDIN 7

reference Latitude Longitude
pointl 13.7259760 100.7737230
point2 13.7260360 100.7737210
point3 13.7260460 100.7738460
point4 13.7259760 100.7738530
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A1319% 4.14 AT NUAITADAYDITO NTNARBIVI 7 99un 1

distance (point ) Real latitude Real longitude
start 13.7260380 100.7739563
point 1 13.7259703 100.7737274
point 2 13.7260284 100.7737274
point 3 13.7260399 100.7738266
point 4 13.7259798 100.7738495

< < <
A1319% 4.15 ATNUEPIYATDAVDITN NITNARDIV 7 59uN 2

distance (point ) Real latitude Real longitude
start 13.7259798 100.7738495
point 1 13.7259817 100.7737274
point 2 13.7260284 100.7737274
point 3 13.7260399 100.7738342
point 4 13.7259817 100.7738495
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MN1919% 4.16 MTNUARIYATDAYDITO NITVIARDIN 7 50UN 3

distance (point ) Real latitude Real longitude
start 13.7259817 100.7738495
point 1 13.7259731 100.7737274
point 2 13.7260265 100.7737274
point 3 13.7260399 100.7738342
point 4 13.7259779 100.7738495

= < <
A15199 4.17 MITNLAMNIYATDAVDITO NTVAGBIN 7 UV 4

distance (point ) Real latitude Real longitude
start 13.7259779 100.7738495
point 1 13.7259703 100.7737274
point 2 13.7260418 100.7737274
point 3 13.7260437 100.7738266
point 4 13.7259817 100.7738495
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f\]ﬂﬁ 1 Latitude : 13.7259760 Longitude : 100.7737230
Qﬂﬁ 2 Latitude : 13.7260360 Longitude : 100.7737210
Qﬂﬁ 3 Latitude : 13.7260460 Longitude : 100.7738460
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point Latitude Longitude
start
pointl 13.7259640 100.7740180
point2 13.7260720 100.7741020
point3 13.7259800 100.7741780
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A1319% 4.19 ATTNUAPIYATDAVBITA NITVIAADIN 8 58U 1

distance (point) Real latitude Real longitude
Start 13.7259703 100.7738571
Point 1 13.7259731 100.7740097
Point 2 13.7260685 100.7740860
Point 3 13.7259836 100.7741776

i 4 .
A1319% 4.20 MITULFAIYAIBATBDITA NI1TNARDIN 8 $OUT 2

distance (point) Real latitude Real longitude
Start 13.7259836 100.7741776
Point 1 13.7259712 100.7740250
Point 2 13.7260504 100.7741013
Point 3 13.7259836 100.7741699

= i =
A3 4.21 ATTNUAPIYATDAVDITO NIVAADIY 8 U 3

distance (point) Real latitude Real longitude
Start 13.7259836 100.7741699
Point 1 13.7259731 100.7740173
Point 2 13.7260685 100.7740936
Point 3 13.7259817 100.7741699

o o <
A1919N 4.22 ATNUFAIYATDATDITO NITNAABIN 8 oUW 4

distance (point) Real latitude Real longitude
Start 13.7259817 100.7741699
Point 1 13.7259712 100.7740250
Point 2 13.7260666 100.7740936
Point 3 13.7259846 100.7741699
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n.1. Wsunsy
#include <TinyGPS++.h>

static int sat=0;
TinyGPSPlus gps;
static float clat=0, clon=0;

void getgps(TinyGPSPlus &gps);

#include <Wire.h>
#define ADDRESS 0x60 //defines address of compass

#define motorR1 46
#define motorR2 48
#define motorL1 50
#define motorlL2 52

#define forward B000 // 0
#define backward B001 // 1
#define right BO10 // 2
#define left BO11 // 3
#define Stop B100 // 4

#define error 10

#define degree 0

#define rad 1

#define r 6371

#define lati 0

#define lon 1

#define led_ultra 22

static int direction_user=0,direction_now=0,diff=0;
char temp_read[80];



byte move_direction=0;
byte z=0;

byte headingData[2];
int headingValue=0;

static int loopN = 1;

static double
lat1=0,lon1=0,lat2=0,lon2=0,bearing=0,bearing_degree=0,dlat=0,dlon=0,a=0,c=0,
distance=0;

static double lat_user=0,lon_user=0;

double lat_lon_indegree (int var);

int read_compass ();

void control (byte x, int delay_H, int delay L);
byte rotation (int y);

double radian_degree (byte select,double input);

#include <Servo.h>

#define echoPin 2 // Echo Pin

#define trigPin 3 // Trigger Pin

int maximumRange = 80; // Maximum range needed
int minimumRange = 0; // Minimum range needed

Servo myservo; // create servo object to control a servo
// a maximum of eight servo objects can be created
static long angle[3];
long microsecondsToCentimeters(); // ultrasonic function
void avoidance();

void setup ()
{

pinMode (motorL1, OUTPUT);
pinMode (motorlL2, OUTPUT);
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pinMode (motorR1, OUTPUT);

pinMode (motorR2, OUTPUT);

pinMode (led_ultra,OUTPUT);

pinMode(trigPin, OUTPUT);

pinMode(echoPin, INPUT);

myservo.attach(4); // attaches the servo on pin 8 to the servo object

Seriall.begin (9600); //Bluetooth
// Serial.begin (9600);
Serial2.begin (9600); //GPS

Wire.begin(); //conects 12C

delay(1000);
Seriall.println("\t sesabere i Welcome Dass@ererrgeesence RN
Serial1.println("\t *xxxkx¥® |'m GPS Bot Prototype ******=xx U),

Seriall.printin("\t *xxuxxxx GPS Compass Controlled Robot ****** "),
Seriall.println("\t ~ ********* Cnction close BETA 2.4 ****x*xxxxxxxs ).
Seriall.println("\t ******** Software developed by Bana2Squid *****x#xxx ).
Seriall.println("\t ********* ... Please enter Input Position ::; ******xxxxx \n").
}
void loop ()
{
Seriall.print("Enter user latitude: ");
while (!(Seriall.available() > 0))
{
}
String str_read = Seriall.readString ();
str_read.toCharArray(temp_read,80);
lat_user = atof(temp_read);
Seriall.print(lat_user,10);
Seriall.printin(" Degree \n");

Seriall.print("Enter user longitude: ");
while (!(Seriall.available() > 0))
{

}
String str_read1 = Seriall.readString ();
str_read1.toCharArray(temp_read,80);



lon_user = atof(temp_read);
Serial1.print(lon_user,10);
Serial1.printin(" Degree \n");

while (1)
{
avoidance();
/7 Reading data from GPS //
Seriall.printin("\\-— STEP1 : GPS Read -—// \n");

while (sat < 4)
{
while(Serial2.available())
{
int ¢ = Serial2.read();
if(gps.encode(c))
{
getgps(gps);
}

sat=0;

//—-———-Configure parameters //
latl=clat;
lonl=clon;
lat2=lat_user;

lon2=lon_user;

latl=radian_degree (degree,clat);
lon1=radian_degree (degree,clon);
lat2=radian_degree (degree,lat_user);
lon2=radian_degree (degree,lon_user);
dlat = lat2 - latl;

dlon = lon2 - lon1i;

//--—-—-———-—user interface ————-———//
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Seriall.println("***** Current Position (in degree) ***** "),
Seriall.print("Latitude : ");

Seriall.print(clat,10);

Seriall.printin(" degree");

Seriall.print("Longitude : ");

Seriall.print(clon,10);

Seriall.println(" degree");

Seriall.println("***** Current Position (in radian) ***** "),
Seriall.print("Latitude : ");

Seriall.println(lat1,10);

Serial1.print("Longitude : ");

Serial1.println(lon1,10);

Seriall.print("\n");

Seriall.printin("***** User Position (in degree) ***** "),

Seriall.print("Latitude : ");

Seriall.print(lat_user,10);

Serial1.printin(" Degree");

Seriall.print("Longitude : ");

Seriall.print(lon_user,10);

Seriall.printin(" Degree \n");

Seriall.printin("***** User Position (in radian) ***** "),

Seriall.print("Latitude : ");

Seriall.printlin(lat2,10);

Seriall.print("Longitude : ");

Seriall.printlin(lon2,10);

Seriall.print("\n");

bearing waypoint and distance -—-—-———//
Seriall.println("™\\— STEP2 : Calculated —// \n"); //calculated
bearing=atan2( sin(lon2-lon1)*cos(lat2), ( (cos(lat1)*sin(lat2)) -

(sin(lat1)*cos(lat2)*cos(lon2-lon1)) ) );
bearing_degree=radian_degree (rad,bearing);
bearing_degree=fmod((bearing_degree+360),360);

//

Serial1.print("Bearing in rad: ");
Seriall.printin(bearing,10);
Seriall.print("Bearing in degree: ");
Seriall.print(bearing_degree,10);
Seriall.println(" degree");



a = pow(sin(dlat/2),2)+(cos(lat1)*cos(lat2)*pow(sin(dlon/2),2));
c=2*( atan2( sqrt(a),sqrt(1-a) ) );

distance =1 *

Seriall.print("Distance to position : ");
Seriall.print(distance,10);

Seriall.printin(" km");

Seriall.print("\n");

// move to position
if (distance > 0.001)
{

//-—————move direction //

Seriall.printin("\\-— STEP3 : Rotational —// \n");
direction_now = read_compass();
Seriall.print("Now direction: ");
Seriall.print(direction_now);
Seriall.printin(" Degree");
direction_user = bearing_degree;
diff = direction_user - direction_now;
while (abs(diff)>error && abs(diff) < (360-error) )
{
move_direction = rotation(diff);
control (move_direction, 5, 0);
direction_now = read_compass();
diff = direction_user - direction_now;
if (abs(diff) <= error || abs(diff) >= (360-error) )
{
control (Stop, 120, 120);
direction_now = read_compass();
diff = direction_user - direction_now;

}

Seriall.println("\\-— STEP4 : Move —// \n");
avoidance();
control (forward, 50, 0); // go straight



//  control (Stop,30 ,30);

}

else

{
control (Stop,50 ,50);
Seriall.printin("***** Final Position ***** "),
Seriall.print("Latitude : ");
Serial1.print(clat,10);
Seriall.println(" Degree");
Seriall.print("Longitude : ");
Seriall.print(clon,10);
Seriall.printin(" Degree \n");
Seriall.print("Loop No.");
Serial1.printin(loopN);
loopN = 1;
break;

Seriall.print("Loop No.");
Serial1.printin(loopN);
loopN++;
}
}
int read_compass ()
{
Wire.beginTransmission(ADDRESS);  //starts communication with cmps03
Wire.write(2); //Sends the register we wish to read
Wire.endTransmission();
Wire.requestFrom(ADDRESS, 2); //requests high byte
inti=0;
while(Wire.available() && i < 2)
{
headingDatali] = Wire.read();
i++;
}
headingValue = (headingData[0]*256 + headingData[1])/10; // Put the MSB
and LSB together
return headingValue;



}
void control (byte x, int delay_H, int delay L)
{
if (x == forward)
{
digitalWrite (motorL1,LOW);
digitalWrite (motorL2,HIGH);
digitalWrite (motorR1,LOW);
digitalWrite (motorR2,HIGH);
delay(delay H);
}
else if (x == backward)
{
digitalWrite (motorL1,HIGH);
digitalWrite (motorL2,LOW);
digitalWrite (motorR1,HIGH);
digitalWrite (motorR2,LOW);
delay(delay H);
}
else if (x == left)
{
digitalWrite (motorL1,HIGH);
digitalWrite (motorL2,LOW);
digitalWrite (motorR1,LOW);
digitalWrite (motorR2,HIGH);
delay(delay_H);
}
else if (x == right)
{
digitalWrite (motorL1,LOW);
digitalWrite (motorL2,HIGH);
digitalWrite (motorR1,HIGH);
digitalWrite (motorR2,LOW);
delay(delay H);
}
else if (x == Stop)
{
digitalWrite (motorL1,LOW);



digitalWrite (motorlL2,LOW);
digitalWrite (motorR1,LOW);
digitalWrite (motorR2,LOW);
delay(delay H);
}
if (delay_L != 0)
{
digitalWrite (motorL1,LOW);
digitalWrite (motorL2,LOW);
digitalWrite (motorR1,LOW);
digitalWrite (motorR2,LOW);
delay(delay L);
}
}
byte rotation (int y)
{
if ( (y>error && y<=180) || (y<(-1*error) && y <= -180) )
{
z = right;
}
else if ((y>error && y>180) || (y<(-1*error) && y > -180) )
{
z = left;
}
else
{
z = Stop;
}
return z;
}
double radian_degree (byte select,double input)
{
double ans=0;
if (select == rad)
{
ans=(input*180)/Pl;
}

else if (select == degree)



{
ans=(input*Pl1)/180;

}

return ans;
}
void getgps(TinyGPSPlus &gps)
{

clat=gps.location.lat();

clon=gps.location.lng();

sat=gps.satellites.value();
}

void avoidance()
{
int g=0;
angle[1] = microsecondsToCentimeters();
if (angle[1] <= maximumRange)
{
control(Stop,50,50);
}
while (angle[1] <= maximumRange)
{
for (int j=90;j<180;j+=1)
{
myservo.write(j);
delay(10);
}
angle[0] = microsecondsToCentimeters();
for (int j=180;>=1;-=1)
{
myservo.write(j);
delay(10);
}
angle[2] = microsecondsToCentimeters();
for (int j=0;j<90;j+=1)
{
myservo.write(j);
delay(10);
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}
if ( angle[0] > angle[2] ) // right collision detect
{
control (left, 500, 5);
}
else
{
control (right, 500,5);
}
angle[1] = microsecondsToCentimeters();
g=1;
}
if (§==1)
{
control(forward,1000,5);
}
g=0;
}
long microsecondsToCentimeters()
{
long duration=0, distanceu=0;
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
distanceu = duration/58.2;
// Serial.print("Distance ultrasonic: ");
// Serial.print(distanceu);
// Serial.printin(" cm");
if (distanceu == 0)
{
Seriall.println ("Ultrasonic Error /n");
digitalWrite(led _ultra,HIGH);
}
else
{
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}

digitalWrite(led_ultra,LOW);
}

return distanceu;
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