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ABSTRACT

Unmanned Ground Vehicle can be defined as an automated mobile system that can
navigate itself to the desired destination. In this project, a battery powered electric tri-cycle is
used as the vehicle. The hardware and software are designed and implemented to control the tri-
cycle to automatically move along the predefined path. The system consists of three parts, the
vehicle-drive/break and direction control part, the sensors sensing part included current position
and object detection sensors and the planning and decision software part. This project can
accomplish the basic goal of the automated navigation and can be used as the platform for further
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Check = false

Check == faise

Check = true

input switch 3 == check_all_sensor();

T

memory_point_gps():

—

start_run_ugv();

B |

il 2.9 Flowehart mshauvesianiundnvedlulnsneuinsanes 7
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51 2. 10 Wan$u rs232_isr0;

putc{$),
Y printf{"%id" intN);
0 0] =G &inplt] = e
print("%d” imtA);
N N putc(¥);
Y
=3
N
Y
0 Stat=TRUE
N
Y
0 Cut=TRUE
N
Y
0 Stat= False, cut=Fakse
N
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wanmsmanumoluilensu start run_ugvO; Wudsgiii 2.12

Start

Read max Data from
EEPROM

Y

Read lat long first from
EEPROM

Return >

getGPS();
Check_point();
match_radius();
turn();
runi();
check_ultrasonic();
check_ADXL();

Show radius, lat long

511 2.12 Flowchart n1sviauvasilaisis start_run_ugv 0
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® gutGPSO; tesudumisdisoag

® check_point(); tHonsTeaeuiuigyanunandag

® match radius(); tﬁaﬁmammquﬁ%zé@fgﬂ's

® wm(); ﬁ']uﬂqﬁ%’uﬁmuﬂumﬂﬁyﬂwmm

o nni(); ShuilsiFudaldzoieludramh

® check ultrasonic(); ﬁmﬁmnaauéaﬁﬂmw

® check ADXLO; ihimsasanaeuszdunssunazau duidesvesialinudy

wanmsnaumelufadFy memory point_gps(); iWludagaln 2.13

Show menu memory
point

Return to main()D

Input switch 1 == Save_point();

|

Show_poink();
]

gﬂﬁ 2.13 Flowchart mamauveaiany memory_point_gps();
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Start

Show menu check all
Sensor

Return to main();)

getGPS();

Show lat, long

‘

getUTRA();

Show phase object

‘

getCMP();

‘.

getCMP();

Show voltage, x, ¥

‘

51111 2.14 Flowchart m39191uv0IWanFu check_all_sensor();
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Start = false
Cut = false

<

getGPS();

uansfayaninlign

GPS #wun

usnegelilanasitinin

51 2.21 Flowchart maiauvestanfuninvedlulnsnouinsames 1
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| Chetk =Talse, ¢ = avermmmCu7
inpuif} =, i+

pute($);
Y Y Y printf{"%id" intN);
printf{41d",imtW);
N N N putc(#);
O
Y
|
N
Y
0 Start= TRUE l
N
Y
0 Cut=TRUE |
|
N
Y
0 Start = False, cut = False J
|
N

314 2.22 Flowchart mamauvealandu rs232_isr0 lunsasiemeulilslanea
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getGPS();
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Start

B =0, check = true;

srnan GPSE= '$

Buffb++] = Alnnen GPS

check & buffb-1] = 'M'

thehLat, fong «n Buf wintishuls
N AW

drumein N i W Wifhugued

51/ 2.31 Flowchart m3mi1nuvaalantu getGPSQ;
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511 2.47 FlowchartWan¥us ULQ; saz URQ;

2.4.4 Accelerometer module & Power

o

o os 9 =y =} 3 EY
gilnsalnsiiannutu@oamany X uag Y 130 ADXL202 ue daynu
PWM (PWM:Pluse width modulation) 20n11¥ s AUATIAUAIMDBIMAUUMNY X ez Y
Taodyanandisanuirzdivsnuinasana vvesluInsnoulnsames PIC fdefuv X
v '
uaz Y %999 ADXL202 ﬂ'mzﬁ'aqﬁmuﬂLf]uaumuamﬁaﬁmmswsmmmmﬁmma
o " Ao w & LY - ] A Ao o 9 <3
wnulaezimsasnaeunlidayanaWadatnnvisnlmuasdielinaduineiuineg
1] ¥ ]
MMssualmevsRadulIntaziuaNeINadaufidevinWaduantidraiietiiun

° 4 EU Y o a A P=) ¥
mmmmmmwiuumq tl.ﬁ’.]u'l%ﬂl.‘lr%ﬂ‘]Jl‘VlfJ‘]J’J‘IIJﬂ’J'IIJ!.’é]ﬂQl‘V]ﬂﬂ



wnasitiduenarsnasubidusumsldnmiemsdnsishiiu tdewaneldildldysslasaidnwmsén
laihnsatlas vivdw dnvisrhud lWidawlasiteintazdessrsdefsinvaseenarsnnassndnsinblls



wnasitiduenarsnasubidusumsldnmiemsdnsishiiu tdewaneldildldysslasaidnwmsén
laihnsatlas vivdw dnvisrhud lWidawlasiteintazdessrsdefsinvaseenarsnnassndnsinblls



wnasitiduenarsnasubidusumsldnmiemsdnsishiiu tdewaneldildldysslasaidnwmsén
laihnsatlas vivdw dnvisrhud lWidawlasiteintazdessrsdefsinvaseenarsnnassndnsinblls



While(PB3 ==0)

Set_timer1(0);

Time = get_timeri();

While(PB4 == 1)

39

Set_timert(0);

While(PB4 == 1)

Time = get_fimer1();

Time1 = get_timert();

Time1 = get_timert();

¥ = {((time/8000.0)-0.5)/0.125)

x = (((Eme/(time1*1.0))-0.5)0.125)

dy =degreeY(y);

dx = degreeX(x);

value = Read ADC();

voit = Vbe * (float) value

51I1 2.54 Flowchart mamamiadFundnvedlaulnsneulnsames 4
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msfnualil Taneamsfemsssndadriumsnrvguuasdiudadule Tasfinis
smuaiumseaisszninlulnsaeu Tnsame@afivimihiidszuanauazdaduloms
o fu'luTasaeuInsamesudadeimiiilunmsadedgaanivgumsinuves
sruuTLRA ULz T T MAILNTT LIS &uﬁgﬂuuunﬁtfaﬂ’fega‘luﬂﬁéamiﬁaf:
Packet format <SOH> AA CC DD <EOT> 9U19 5 byte

Tﬂtﬂumiéams&%mimimmmgm RS232 Baud rate 9600 No parity 8 Stop bit 1 ¥4
HluTasnoulnsames PIC vhimsAadedoms uazms W5 udu Packet format uazéuqﬂ
Packet format (S adi

<SOH> fiomses 01 Tugluuugiu 16

<EOT> flamsaa 04 Tugiuuug 16
maﬁﬁmuwdauﬁm’fuuazéqu Packet format éunﬁa‘lﬁ'qﬂﬂsnfﬂmtmnmmmﬁmmz
mnﬁeumiéuqmwi udoya1a TasliswazBeaniou Packet format Futhugadl

AA: Address 00 —-FF

CC: Command 01 =read, 02 = write

DD: Data S1#al1e 00 — FF
Taod e Address Imsfmuaanuming 7148

00: hand shank

01: LR Aedhevn

02: Speed

03: Brake High

04: Brake Mediem

05: Brake Low

06: 1Jave Brake

07: DBEHA

08: Light Left

09: Light Brake

OA: Light Right

0B: Fuzzy Brake
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Address 00 Hand shake

fimsdedeyadaii 01 00 00 00 04 Tumsvh Hand shake
Address 01 L/R 024109

WSuganenatanthise Hin1sda 01 01 02 80 04 dauiumsz%wmqada 01 01 02 FF
04 FaazienTilmaeun 80 sam uaz‘lumsgﬁyﬂﬁwqﬂﬁ%zda 01 01 02 00 04 Faazi@v) !
910 80 DR
Address 01 Speed

Fumsdmnu lumsadeuiivessalidrandhineds o1 02 02 00 04 sziums
fnuannuiafi 0 soerifinsindeud S1de01 02 02 FF 04 seszindouiidasnnuda
qege szauanusfmualudiuves DATA Tszdunami anaud 00— FF
Address 03 Brake High

winluszAugagAd 01 03 02 FF 04
Address 04 Brake Medium

3N UsZAUNANA 01 04 02 FF 04
Address 05 Brake Low

wsnlussfudigads 01 05 02 FF 04
Address 06 1/009 Brake

Snsdedoyadsdi 01 06 02 FF 04
Address 07 Rev 998104

Hunsdnnu lumamfeuiivessaludrandalavds 01 07 02 00 04 azithums
fmuanuaii o soex lifinsndeudi S1d1 01 02 02 FF 04 snvzmdeufinionnusa
qaga szAun s mualudiuves DATA fszduranidakaud 00— FF
Address 08 Light Left
Famuguitidoddoia Tavds 01 08 02 FF 04 Funul iR dndhedy
Taeaa 01 08 02 00 04
Address 09 Light Brake

Famunuldiviusnia Taods o1 08 02 FF 04 Fanauguinlriusndu Taod o1 08
02 00 04
Address 0A Light Right

demugulilwiduadmvnana Tavds 01 08 02 FF 04 Famuaulidordmendu

Tauda 01 08 02 00 04
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