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Author Natthaporn Panngarm
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Department Computer and Telecommunication Engineering
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ABSTRACT

The main objective of this research project is to develop an autonomous vehicle
model between indoor and outdoor. Moving inside the building using magnetic stripe tracking
sensors, and outdoors using GPS signals for navigation, it can stop before colliding with an
obstacle. Once the obstacle is removed, it can move smoothly to its destination.

In the indoor motion of the self-driving simulator, magnetic stripe tracking sensors
are installed, which are mounted magnetic stripes on the ground to guide the movement of the
self-driving simulator. For the outdoor movement of the self-driving car simulator, GPS signals
are used for navigation using the coordinates of the X-axis, the Y-axis and the compass sensor. in
order to reach the destination correctly It also reduces work procedures and errors caused by
personnel in the work area.

From the results of the test of the autonomous driving simulation car between indoor
and outdoor, the speed determination of the simulation car affects the efficiency of the movement,
which in the speed range of 0.19 - 0.21 has the shortest travel time. Due to excessive speed, it will
be difficult for the model to turn in the right direction. and if the speed is too low, it will make it

slower to reach the destination.
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2.6 Linear magnetic Hall sensors KY-024 [7]
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2.7 8139 18650 [8]
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NN 2.9 G181 NULVUAUATDUND S T1TALU Pallet Truck [10]

2.8.3 YU Unit Load Carrier [11]
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2.9 TUUNALIAYI (Steering System) [12]
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2.12 RTOS (Real Time Operating System) [16]
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370 godegree = degree ;
371 Serial.print ("My degree go : "):
372 Serial.println (degree) ;

A 3.12 18R calculate Degree
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V551 a7 360 1301 1vh 3 Taen13 1% else if 8171 SlopeX 1198031 0 1A SlopeY
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o A A A Y LY ' T o
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V3391 366 Fon1¥Man¥U heading Tasladuals Slope X, Slope Y Tulasdu
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gree AUMAY degree

3.4.3 RTOS (Real Time Operating System)

A5NN 3.2 A1TMITNATOU RTOS

No | RTOS (Real-Time Operating System) | Sensor Linear magnetic Hall sensors KY-024 | Result
1 11§14 RTOS SuAwuuoAen liidi5e
2 ai1% RTOS SuALuUAInea lid50
Y @ 1 I 1o o
3 1615 RTOS JUMLVUDUIDA llllﬁ‘f"ILT'I]
9 [ J aa o
4 GlGH RTOS JUALVURINDA a3

A

Gl,mmnﬂuﬂizﬁuﬂtywumqmsmuﬁuawmwmumummaau'ﬂaﬁium o

4 . . o v o Y Y gl/ 1 1 9
I ULEDT Linear magnetic Hall sensors KY-024 I3 3 ou M ldieasimsaemuniow
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o Iy [ 4
APUAUDINITH191UUDY Board Node ESP32 11199911in13 5 ua 1 nuaes vatogUnsal
Tasmsnaaosnanialdanulane nsnaassn 4 Aen1314% RTOS 11 Board Node ESP32

I 1 a3 ana 1% {
i8¢ Linear magnetic Hall sensors KY-024 SuAduaInea AIn15199 3.2

3.4.3.1 519 Task 115 UMNUAMNTINNUYBII M UL VU AUATOUNDA T1IA

162 // @TW Taskl au72ifingi funcl Task()
163 xTaskCreatePinnedToCore (funcl Task, "Taskl", 1000, NULL, 1, &£Taskl, 1):
164 xTaskCreatePinnedToCore (funcZ Task, "Task2", 1000, NULL, 2, &Taskl, 0};:
2
2

e

165 xTaskCreatePinnedToCore (func3 Task, "Task3™, 1000, NWULL, 2, &£Taskl, 0):

166 xTaskCreatePinnedToCore (func4 Task, "Task4", 1000, HULL, £Taskl, 0}):

-

2NN 3.14 TaAa 319 Task RTOS

- 91ANINN 3.14 VIINATN 163 A4 x Task Create Pinned To Core G115 U314
Task
° ' A oA & A o A o
AHUS Funcl_Task Ao TaWsnounaslmisonlunisvineu
@111 Task]l AD ¥DVDI Task AT ULAAIAILA TUNHANDAITIINU
@119 1000 AD YUIA Stack VD Task

o (] A d‘ % d' 1 1 9 o g 1 d'dyd

ALV U Null Ao %muﬂimﬁ)zmmwmmnmiu Task W && Null 1uﬂuﬂ@
3 H a B - © .. Y = 1 A .. =
ALK 1 A9 Task Priority NV UALAY Priority 1% Task #4710 A0 Priority M

AUINUQ $Task]l A0 ToawiIU09 Task Nz lFlumsriiauae
@UMU9 1 A Core Y99 CPU ESP32

- Uiiﬁﬂ‘ﬁ 164 Ad4 x Task Create Pinned To Core @115 E‘T%}N Task
o ] =) A o A v A o
AWHUS Func2_Task A9 Tawsnaunaslmisonlunisvines
A1 Task2 AD DU Task AT ULAAIAILA TULHAADNTIIU
AU 1000 AD YUIA Stack VDI Task

o ] A d‘ % d' 1 1 9 o g 1 d'dyd
ALY Null Ao Foaudsnezasantiniaulu Task # ua Null Tuniiae

@MU 2 AD Task Priority AHUALAY Priority 19 Task #4710 fi® Priority N
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NG $Task]l A0 ToawlIUed Task Nzl lumsriauae

@119 0 7B Core ¥DI CPU ESP32

155NAN 165 A1F4 x Task Create Pinned To Core f?”lﬁ%l‘uﬁ%j”lﬂ Task
° ' A A & A oA o
@119 Func3_ Task A9 Tawsnounazlmisonlunsviney
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v Y
AaAaA

o ] A d’ % d' 1 1 9 o g [
ALK U Null AD GIf@ﬁ'JLL‘]Ji‘VIQZﬁQf’ﬂHﬂiJ'Wn\ﬂlﬂu Task U 14§ Null (luﬂuﬂ'ﬂ
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AU 2 AB Task Priority N UALDY Priority I Task %91 0 Ao Priority M
@MU $Task]l A9 TaeL5U9 Task Nz lFlumsmauae

@119 0 A9 Core YD CPU ESP32

UFINAN 166 A9 x Task Create Pinned To Core ’c‘?ﬂfi%}‘Uﬁ%}N Task

o ] =) A & o A v A o

@MU Func3 Task fie Tawenaunaglaisonlunisyinay

A1 Task3 AD ¥V Task AT ULAAIAILA TULHAADNTYIIU
@119 1000 AD YUIA Stack VDI Task

o (1 A d’ % d' 1 1 9 o dy 1 d't;ld

LU Null A9 GBE]?I'JL!‘]JTVI%ZﬁQﬂTLﬂHNTWNWHGLu Task W 4§ Null G11!‘1’]‘]4?1’8)
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AUV UN 2 AB Task Priority AU UALAYV Priority 1% Task #4910 AD Priority 7

FUINUG $Task]l A0 ToAuL U949 Task Nz 15 lumsriauae
FIMUL 0 A Core YD CPU ESP32
3.4.3.2 319 Func4_Task
9 S AA I d v ) [ YY) [ 4
MIATIWINFUNY O funcd Task L UWINFUTIHTVTUAIINISULILDS
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253 woid func4 Task(void *pvParam) {
254 while (1) {

255 cm = sonar.ping cm{);

236 vTaskDelay (300} ;

T
[

A 3.15 TAAMaR %Y Funcd Task

~ v A I 9 v AA R A ] v
INNNTN 3.15 VI59AN 253 Wumsas T FUNTe funcd Task FIUMITULAZES
fiﬂ,uﬁ\ﬁ?’uﬁ%@*pv Param
o A 13 I a
UT51AN 254 7519 while loop UA Tl 1 Av uas ey
v A Y o ) [ < 1 . ] I 3 a
VFTNAN 255 31982005 cm FIMTVAVA1IN Library W00 U IGUALIAST

o { J v a J
V35iaN 256 5on1¥MaNTU v Task Delay Aon151¥1gase 0.5 3 mwizWandu

Func4 Task
238 \void funcd Task{woid *pvParam) |
234 while (1) {
241 while f{serial connection.availablef()) {
242 gps.encode (serial connection.zead());
244 if (gps.locatiomn.isUpdated(}} {I
245 My lat = gps.locatiom.lat() ;
246 My lon = gps.locatiem.lng() ;
2449 vTaskDelay (100) ;

M 3.16 TAAMIAFY Fune3 Task

A v A I 9y v ad 2 A o v
NNINN 3.16 V55NAN 238 1Y UMIas 1N T UNTo func3 Task FIUNITTULASEAN
A luiarunye *pv Param
o A 1 s 3 a
VT511AN 239 7519 while loop WAl 1 Av Huasueave
o A 9 . 9 @ A 1T @ Jd v . . A
UVITINAN 241 @3 while loop FMTUMIFoUADNUNINTU serial connection IW®

o < a T W ' o
ﬂ1Wuﬂﬂﬁ1ﬂﬁ?1Uﬂ15ﬁﬂﬁ@ﬂu§$W31QEPS32ﬂllGPS
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Uiiﬁﬂﬁ 242 ﬂ”l'iﬂl“lgf}ﬁ”lgﬂ gps.encode Lﬁ@f%ﬂﬂﬂﬂﬁ’ﬁu serial_connection GRVESTRRY
A1910 GPS

us31iaf 244 adraden lvdh Sumndisadegiulihanndenly

Us3vAf 245 Uszmadannls My lat 196508 Lat 1109854 gps location.lat()

V359AN 246 szmadinals My lon 195UA1 Lat 910Wanda gps.location.lon()

220 |void func2 Task(void *pvParam} {

iile (1)

222 leftSensor = digitalBRead{digitalPinl});
ead (digitalPin3d);

rightSensor = digitalRead{digitalPin2);

223 centerSensor = di

if {leftSensor = LCW && centerSensor = LOW && rightSensor = LOW) {
SumSensort+;

¥ else [

229 sumSensor = 0;

231 vTaskDelay(l);

1 3.17 TAaMaf %1 Func2 Task

A o A I Y v ad 2~ o v
NNINN 3.17 V5INAN 220 1Tumsas el yunye func2 Task FIUNITIULASE
A lua¥unae *pv Param
o A 13 < a
UT51AN 221 @519 while loop WAl 1 Av Huasaueaye
v A o o [ < 1T aa ~ - . A
UssNan 222 Usen1aauls left Sensor @1HTULINUAIAIADAN digitalPinl ¥15®
Linear magnetic Hall sensors KY-024 madneeula
o A @ ) @ < 1 Aan ~ .. . A
U3INaN 223 Usemaauils center Sensor #1135 UIAVUAIAIADAN digitalPin3 ¥i3©
Linear magnetic Hall sensors KY-024 Q5 anagenlg
o A (Y] . ) Y] < 1 Aana ~ - . A
UsINAN 224 Usemaauils right Sensor A1 ITULNUAIAIADAN digitalPin2 ¥iT0
Linear magnetic Hall sensors KY-024 mavnew'la
15591 226 a$13190 1ud left Sensor 11aE center Sensor LAz right Sensor 21UAN
I o 4
Wy Low =0 Tivhauseu 1y
o A v 3 < v Sy v o
UTINAN 227 Gl’l’i‘]J’Jﬂ 1 NN loop 1 ﬂiﬂﬂamuwaam"lmmuﬂs sum Sensor

I { { o { v 9 4 Y o 4 £t
ussnan 228 lunsain vsinan 226 Tuideu lulivieuicoulvil
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o { Jd v a Jd v
V339N 231 Fon1dandu v Task Delay Aon131H¥gase 0.001 3 mwizHandu

Func2 Task

181 void funcl Task(void *pvParam) {
182 while (1) {

183 if [E:RSEESGI > ZOOb {

154 if {(cm = 0 cm > 25} {

185 caculateDegree ()}
get_gpsi();
187 get_degreel):

Serial.println("motor run®);

189 motor run();

190 } else {

181 /f control (185, 185)

coast (1) :

193 disableMotors(};

194 se tln ("STOB!");

1 "cm ")
Serial.println (cm)
} elae {
1495 if {cm == 0 cm > 25) {

200 lineDirection():
201 Serial

204 /{comErol {185, 185}k
coast{l);
disableMotors():

Serial .println ("STGE!") ;

213 vTaskDelay (1},

M 3.18 TAAWIAHY Funcl Task

rigt{"sumSensor "};

nrintln{sumSensor) ;

= o A < ) o Ad £ o .
NNINN 3.18 UsINAN 181 1umsaselesune funcl Task FIUNITTULASEAN

A luiarunye *pv Param

ouly

I 1 q I a
UT51AN 182 @519 while loop WAl 1 Av uasueaue

v A 9 A Y o 1 Y o A
UIINAN 183 ﬁ'iNN’ﬂu]laU 0192015 sum Sensor ¥1AN1 200 Gl‘l’Wl"IﬁnJNﬂuul‘ll

v A 9 A Y o [ A U Y o
UITINAN 184 ﬁSNNfJ‘L!"l‘IJ 21020115 cm IMNY 0 HT0 cm WINNI 25 1HTHIRY

1] 1 J o
V35119 185 i3unl¥Wan¥u calculate Degree

v A = 9 J o
V359AN 186 Fon1FManFY get_eps
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@ { L&Y
V351N 187 iFunldWansy get degree
v A = 9 Y
usINan 189 isonleWansu motor_run
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@ { d o
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