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#include <SoftwareSerial.h> //Arduino 12C library
const int trig = 8; // AT HAH Trighil{iz D8
constintecho = 9; // #1540 Echo Filfiz D9
const int RX =10; //EBE TRz TX 3 pin 10; RX#E pin 11
const int TX=11;

int beeppin=12; /M&1E 22 RIfir

int ledpin=13; //LEDZ&HIfr

const int delay_time = 100; //delay 100 ms

long dist1=0; /5 T 3K 2R E

long dist2=0;

long dx=0;

long t1=0;

long t2=0;

long dt=0;

long v1=0;

long v2=0;

long acc=0;

float duration;

float distance;

float vel;

SoftwareSerial BT(RX, TX); //set for Bluetooth Module
void setup() {

Serial begin(9600); /51175 574522 (bps)

BT.begin(38400); //E5 oF 4R

pinMode(trig, OUTPUT);

pinMode(echo, INPUT);

pinMode(beeppin, OUTPUT);

pinMode(ledpin, OUTPUT);

void loop() {
digitalWrite(trig, LOW);
delayMicroseconds(2);
digitalWrite(trig, HIGH); //trigger Ultrasonic Modulef3# 48 104>
delayMicroseconds(10);
digitalWrite(trig, LOW);
duration = pulseln(echo, HIGH);
distance = (duration / 2) * 0.03465; // (in cm)
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delay(delay_time); // £FREFF100ms{s=Hl—2

t1=t2;
t2=millis();
distl=dist2;
dist2=distance;
dx=dist2-dist1;

dt=(t2-t1);

vel=-1000*(dist2-dist1)/dt; // TF& Y522/ )5
vl=v2;

v2=vel,

acc= 1000%(v2-vi)/dt; /I [FE&SEE35E )5 a1

Serial.print("  distance(cm)=");// 7EF%1R &t 8
Serial.print(distance);

Serial.print(" dx(cm)=");

Serial.printIn(dx);

Serial.print(* dt(ms)="Y;

Serial.print(dt);

Serial.print(" vel(cm/s)=");

Serial.print(vel);

Serial.print(" acceleration (cm/s/s)=");

Serial.printIn(acc);

int send_dis = (int) (dist2*100); //ZE€ L1002 By T R/ N AT 85
int send_vel = (int) (vel*100);

int send_acc = (int) (acc*100);

byte packet [7];// HHF0~6+t{EE 6L

packet[0] = 118; //key i [¢H %5 HE

packet[1] = send_dis/256; /T IeHE s W& 87 7T Y . (S
packet[2] = send_dis%256; /x84

packet[3] = send_vel/256;

packet[4] = send_vel%256;

packet[5] = send_acc/256;

packet[6] = send_acc%256;

if(BT.available() > 0)
if(BT.read() == 118) //ffEs N B MG 275 TEAfE
{
for(inti=0;i<7;i++)
BT.write(packet[i]); //5H %A &
}
I FEARTRIATEE 0 T 3%
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if (dist2 <=15) {
digitalWrite (beeppin, HIGH);
digitalWrite(ledpin, HIGH);
Serial.print(" condition 1 ");
}
else if (dist2 >15 & dist2 <=60 & vel >=6) {
digitalWrite (beeppin, HIGH);
digitalWrite(ledpin, HIGH);
Serial.print(" condition 2 ");
}
else if (dist2 >60 & vel >=10) {
digitalWrite (beeppin, HIGH);
digitalWrite(ledpin, HIGH);
Serial.print(" condition 3");
}
else if (acc > 100) {
digitalWrite (beeppin, HIGH);
digitalWrite(ledpin, HIGH);
Serial.print(" condition 4 ");
}
else
{ digitalWrite(beeppin, LOW);
digitalWrite(ledpin, LOW);
}



ERPER S1T0E S5—H

— ~APP IEIE

when [EEEEETES BeforePicking
do | set fo

BluetoothClient1 - lAddres';a;AndName; B |

when (EEEETIRS AfterPicking
do | (3] if (=1l BluetoothClient1 ~ eWlItey
£V CElN ListPicker1 - M Selection - |
then sct (IEEEEHED) . EEEEE o NEES
B=Y Bin_aiscon - W Enabled - L e - |
X Cock - WrimerEnabled - O e

when [(¥[{gRd Timer
do cal EMERRGEEGRS Send1ByteNumber
number

(o) if call [EIETICTENES BytesAvailableToReceive 0]
then | [a] if call EMETNEIEES ReceiveSigned1ByteNumber | (EE

kN sct (EGEED KZH b || B o0 || : = )
®) &) | call CTEEIOERR ReceveSignediByteNumber | * | |gEg| |+, call ENECSSEIIRD ReseiveSigned ByteNumber (100)

s (EXCH - (55

call (TSR ReceveSignediByieNumber | * gz | * |, cal ENEEIIHEID ReceiveSignediBytcNumber L)

set [EDENEY QIS to [ (2] jon
=R 2 cal CTEEEEEE ReceveSignediByteNumber | % (gEg| |+ || val ENEESHEEIERD ReceiveSignediByteNumber | |/ (0

=0 Bin_discon « oS

do | call [EEEEGEEGRS Disconnect
[E-3 UstPickeri - W Enabled - LA
Y Bin discon - [N Enabied - JOR, faise -
=2 Clocki - W TimerEnabled - JLgy faise -

(-
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An Alert System and APP Design for Driving Safety

Based on Arduino Microcontroller

Tian-Pau Chang*, Feng-Jiao Liu?

! Department of Multimedia Animation and Application, Nankai University of Technology, Taiwan

2 Department of Electrical and Information Technology, Nankai University of Technology, Taiwan

Abstract

With the progress of the society, the security concepts concerning drive have currently been
paid more and more attentions in car design. Among them, installing a set of device to
automatically detect the adjacent vehicle's dynamic situations is important part. If one can
transmit the detected information through wireless network to a mobile device and makes
further analysis for the driver, the safety factor would be enhanced. Arduino is an open-source
microcontroller; it is commonly used in the industry project for its simple and powerful circuit
features. In this study, the Arduino UNO microcontroller was employed as the development
platform incorporating the ultrasonic module (HC-SR04) and Bluetooth module (HC-05). We
simulate the movement of a vehicle with simple objects and compute both the velocity and the
acceleration of the vehicle by the detected relative distance. This concept can be applied to the
collision detection of vehicle; the proposed system will alert a warning sound and light to
remind the driver when the vehicle encounters any of four pre-set dangerous conditions. An
Android APP was also designed using the development platform of MIT APP Inventor 2 to

show the distance, velocity and acceleration data on the mobile device.

Keywords: Arduino UNO; Microcontroller; Ultrasonic module; Bluetooth module; APP
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