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ABSTRACT

Thailand has one of the highest rates of motorcycle accident deaths and
injuries worldwide, with the highest risk group being teenagers aged 15 to 19. Most
accidents are due to inexperience and lack of training in safe driving from a young
age, leading to common causes such as frontal and rear-end collisions. Therefore,
before obtaining a driver's license, individuals should be tested based on their driving
performance characteristics. This study aims to develop a prototype of a virtual
reality motorcycle driving simulator to help teenagers learn safe driving practices.
The project consists of two main parts. The first part involves developing a
motorcycle structure that simulates real motorcycle driving, incorporating a human-
machine interface with components such as a command receiver, steering system,
braking system, and acceleration system. The second part focuses on creating a real-
time control system to simulate actual driving situations, including lessons in a real
driving simulator. Initial testing of the prototype's basic functions, particularly the
brake test, revealed that in the first test, 50 percent of collisions occurred. The
average reaction time was 0.77 seconds at a speed of 15 meters per second,
indicating a safe stopping distance. The findings suggest that this driving simulator has
hish potential for raising awareness about safe driving. Furthermore, it can be

developed to closely mimic real-world driving conditions.
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Typi(a' stopping distances The distances shown are a general guide. The distance wil

depend on your attention (thinking distance), the road surface, the
20 mph 6 =12 metres (40 feet)
(32 km/h) m or three car lengths

weather conditions and the condition of your vehicle at the time.
Thinking distance Braking distance
30 mph am = 23 metres (75 feet)
(48 km/h) or six car lengths Average car length = 4 metres (13 feet)
40 mph = 36 metres (118 feet)
(64 km/h) or nine car lengths

50 mph . - = 53 metres (175 feet)

(80 km/h) or thirteen car lengths

60 mph = 73 metres (240 feet)

70 mph = = 96 metres (315 feet)
(112 kmv/h) or twenty-four car lengths

NN 2 FTYSNIINYAVDIINTEIUUA
1311: Driver and Vehicle Standards Agency (DVSA) (2022)
TOUAIINAMN 2 T¥YEN1ITNYATDITNTLIUEUARIN Highway Code IN15Uans
Lﬁu%’a;ﬂamiwlﬁﬁqmm 1 WARINANITAILIN AINULSUUSN dUUSEANTANUELANIUY e

IINTLLTNYATBIANIUSIAE

17 LY (3 .
A1979 1 VBYATTELNITNYAVBIINTYIUBUAIIN Highway Code

428310 Highway Code NAINNITATUI

ANGT  ITEIMEA  STETAR  TEBUSN  LANAR  AEeusn duUsEAnd

(km/h) (m) (m) (m) (s) (m/s%) AMULEIANIUY
32 12 6 6 0.68 6.58 0.67
48 23 9 14 0.68 6.35 0.65
64 36 12 24 0.68 6.58 0.67
80 53 15 38 0.68 6.50 0.66
96 73 18 55 0.68 6.46 0.66
112 96 21 75 0.68 6.45 0.66

Aade 0.68 6.49 0.66
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A7 www.atom.rmutphysics.com

LUARS RcosO = mg (11)
WUITERY Rsin@ = F.
2
mV (12)
Rsine = —
;
Yraunis (12)/(11) v’ (13)
tane = —
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Accelerator Hall Accelerator 1899N15UNAULTY
Front brake Potentiometer SULSINARINATALUSARLN
Rear brake Potentiometer SULSINAINASIRBIULUSNNAS
Steering Encoder TADIFNUDIUTUR
Control System Arduino MEGA Sudateyasening Hardware iU Software

1. Hall Accelerator Fusaldwuwasaead (Hall sensor) lun13ns393UN1s
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A1n¥uaideil Hall Accelerator 14491809015159AMUISVBITNTE UL UA

A 5 AuselnAnwuu Hall sensor

2. Potentiometer f@uniukuuysuals Wunsiuamwasinsununay
SN UALUAYULUAIAIAIIUAIUNIY LAEDIAENANNITRUAIA L AUILAL SLELNISARDUN
Ieglusurasdrnuimuniulnii deuldlugnamnssy dlassasiiiing Usenaunigdn
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DUAL GANG TRIMMER SINGLE TURN
POTENTIOMETER POTENTIOMETER POTENTIOMETER

www.eTechnophiles.com
®
-
<
}W

\5 o 3 d
DUAL SLIDE MOTORISED SLIDE MULTI-TURN- CONCENTRIC DIGITAL
POTENTIOMETER POTENTIOMETER POTENTIOMETER POTENTIOMETER POTENTIOMETER

2N 6 ARuNuLUUUSUA LAY TinReY
311: Simon (2024)

3. Encoder ouldanes Wuwuwasdinsuinszeynig (Distance Sensor),
ALY (Speed), ﬁﬂmqmimumamama% (Direction of Rotation), GT']LLWJW%HN Wudu
Tassadeneluusznouse wan (Shaft), luwnunyusediugunsal, uiufan (Disc 5o
Stit ), WWuwsuiiwisusoudn q Wuasiuld Photodetector THsunasdmiuudandusia
Toya way LED 1Hluunasiniauas desriuiaud (Convex lens) Tiduasdassiuwauidn
9w Disc Faaunsawuald 2 Uszinm MINANBuzRIdyaIaeIANe (Output Signal) laun

Incremental Encoder wag Absolute Encoder w@mdlunIn 7 @1nsuauisedl Encoder 14

[
a v v s

AMTUTALUN TV UYBILBUALAENITBEIVDIINTE UL UALAY Encoder AzgnRnRITULBLNES
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5 _____ Connector
| .

Signal Conditioning/_\ [ ( L J l l

Output Driver

— Light Detector

Mask
Lens

Rotating _
Code Disk

Light Source

Input Shaft

AN 7 d9uUIENaUvVa9 Encoder

1‘7im: Thaicontrol (2014)

4. Arduino Wulslaseoulnsataesuesauuudisagulugatiagiiu degnasianain
Controller aszna ARM wos ATMEL tefveslulasaeulnsaiasuesafioizosvas Open
Source fiamsnthluiaudeidugunsaling q wazauaiunsalunisidiin Boot Loader
Wl ARM S99l Upload Code Whiueasnansnsariléineiu wazdsiinnswmmn
Software l#lun1smuauiiuesaves Arduino fdnuaziduniw C++ MUsunsuiuesd
mnuduaglunsifon fuesnanunsatihlugaunsewiia 813 Arduino Gondndu shield
daifiuauanunsadfintudl Arduino MEGA sonuuumIdnsusudisodd 170 wnni
Arduino Uno iy $1uiidesnssudaanaiain Sensor WIDAIUANLBLNDS Servo viany 9 1
dmuanAfedl Arduino MEGA finthilfudsoyasening Hardware (wuudrassnisdud
Fnsuueud) wag Software (lWswnsudraeanistuddnserususd) lHun fuAiainusausn

PLAENAT Potentiometer, AwLSIlNAN Hall Accelerator kagaIANUBILIURIN Encoder

NN 8 Arduino MEGA
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#137: Vidotto et al,, (2008)
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int KeySwitchPin= 4,
int LeftTurnSignal = 5;
int RightTurnSignal = 6;
int HornSignal = 7,

int LowBeamSignal = 8;
int HighBeamSignal = 9;
int AC = 0;

int FB = 0;

int RB = 0;

int KeySwitch = 0

int LeftTurn = 0;

int RightTurn = 0;

int Horn = 0;

int LowBeam = 0;

int HighBeam = 0;
float Accelerator = 0;
float FrontBrake = 0;
float RearBrake = 0;
float Steering = 0;

int encoderPinl = 2;

int encoderPin2 = 3;

volatile int lastEncoded =

//8 U INGnua
//8nulildendne
//8uliaeavn

//BULAT

//6lsi

//8lnige

//oumusalniln
//8ulnmudladiwesiuunyy
//eulmnudledimesuuvdlan
//daeanaIngneyua
//dsoonlilideadne
//dsoonlildeun
//@90DnIAT

J/dvmantiis

//dagenligs

//@999NAULIY
//dseenluTnuin
//@90DALUTNANRY

//@00NLIUALAL

0;

volatile long encoderValue = 0;

long lastencoderValue = 0;

int lastMSB = 0;
int lastLSB = 0;
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unsigned long period = 20;

unsigned long last_time = millis();

void setup() {

}

double mapf(double val, double in_min, double in_max, double out_min,

pinMode(KeySwitchPin, INPUT);
pinMode(LeftTurnSignal, INPUT);
pinMode(RightTurnSignal, INPUT);
pinMode(HornSignal, INPUT);
pinMode(LowBeamSignal, INPUT);
pinMode(HighBeamSignal, INPUT);
pinMode(encoderPini, INPUT);
pinMode(encoderPin2, INPUT);
digitalWrite(encoderPin1, HIGH);
digitalWrite(encoderPin2, HIGH);
attachinterrupt(0, updateEncoder, CHANGE);
attachinterrupt(1, updateEncoder, CHANGE);
Serial.begin(9600);

double out_max) {

}

14

return (val - in_min) * (out_max - out_min) / (in_max - in_min) + out_min;

void loop() {

if ( millisO - last_time >= period) {
AC = analogRead(A0);
FB = analogRead(A5);
RB = analogRead(A6);
if (RB > 100) {
RB = 100;
}
Accelerator = mapf(AC, 179, 860, 0, 100);
FrontBrake = mapf(FB, 0, 10, 0, 100),



57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

84

RearBrake = mapf(RB, 0, 100, 0, 100)

Steering = mapf(encoderValue, 0, 560, -280, 280);

KeySwitch = digitalRead(KeySwitchPin);

LeftTurn = digitalRead(LeftTurnSignal);

RightTurn = digitalRead(RightTurnSignal);

Horn = digitalRead(HornSignal);

LowBeam = digitalRead(LowBeamSignal);

HighBeam = digitalRead(HighBeamSignal);

if (FrontBrake < 0) {
FrontBrake = 0;

}

if (FrontBrake > 100) {

FrontBrake = 100;

}
if (RearBrake < 0) {
RearBrake = 0;

}

if (RearBrake > 100) {
RearBrake = 100;

}

if (Accelerator < 0) {

Accelerator = 0;

}

if (Accelerator > 100) {

Accelerator = 100;

}

String text = String(KeySwitch) + ' ' + String(Accelerator) + '

+

78

String(FrontBrake) + ' ' + String(RearBrake) + ' ' + String(Steering) + ' ' +

String(LeftTurn) + ' ' + String(RightTurn) + ' ' + String(Horn) + ' " +

String(LowBeam) +

Serial.println(text);

'+ String(HighBeam);
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last_time += period;

}
void updateEncoder() {
int MSB = digitalRead(encoderPin1);
int LSB = digitalRead(encoderPin2);
int encoded = (MSB << 1) | LSB;
int sum = (lastEncoded << 2) | encoded,;
if (sum == 0b1101 || sum == 0b0100 || sum == 0b0010 || sum == 0b1011)
encoderValue ++;
if (sum == 0b1110 || sum == 0b0111 || sum == 0b0001 || sum == 0b1000)
encoderValue --;

lastEncoded = encoded,;
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