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Abstract

The research aims to creating an automatic control system for personal flotation
device , addressing the problem of drowning, the method of the research depends
on reading the heart rate, by the heart rate sensor, a arduino control device that is
set to specific values that receive the values from the sensor and send a signal to the
inflation system witch supply the sufficient buoyancy force by releasing the
comperes gas and detect the geographic location coordinates using GPS module

then send the user location using GSM module to the rescue center.
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BPM Beat Per Minute
DDS Drowning Detection System
HR Heart Rate
GPS Global Positioning System
GSM Global System Mobile
PFD Personal Flotation Device
RFID

Radio Frequency Identification
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Microcontroller ATmega328
Operating voltage S5V
Input Voltage 7- 12V
(recommended)
Digital I/O pins 14 (of Switch 6 provide PWM Output).
Analog Input pins 6
DC Current per I/0 pin 40Ma
DC Current of 3.3V pin 50Ma
Flash Memory 32 KB of which 0.5 KB Used by boot
loader
SRAM 2 KB
EBROM 1KB
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Capillary vessel

ubal) Jas 4085 (4-3) JSad)

: Ik Jua s 44y o
FREIPPE PNy PLY
il Jaa g A8y h (2-3) Joa

Pin Configuration

Pin Pin Name Wire Colour Description
Number
1 Ground Black Connected to the ground of the system
2 Vee Red Connect to +5V or +3.3V supply voltage
3 Signal Purple Pulsating output signal.

11



: GSM 39 3-1-2-3
o (5-3) JSall ¢ eallall VLAt alasy il sheall Jls ) st 50 S0 i A 30 3any (a
. SIM900A ¢ 5 (0 »5 4erdiuall GSM 52

Lithium battery

power ,supply
\ 5V up to 2A

RS232 Serial port:

GND - E sl e Status
RS232 RXD — 7. 3 ‘ :

RS232 TXD

D5 Status LED

82-1e4el-2896K
SN 1P2€14T229

ety Simcom SIM900A IC
VBRI

SIM card holder

RESTART RESET

VCC-MCU GND
SVT 5VR If you install jumpers like shown on picture

3yT 3vR | You will be able to use RS232 serial port

SIM900A & 5 (= GSM 5aa 9 (5-3) Jsall
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Position Fix LED Indicator

HK24C32 serial EEPROM

NEO-6M GPS Chip
Pins
Rechargeable button battery

3.3V LDO Regulator
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12



: Mechanical Components 4SSl < gSal) 2-2-3

: Gas Container Ji) &) ghaui 1-2-2-3

Lolile (ol ¢ Sladls Leiond oy 5 o Jlia83e 5l s sde o (g 5iad (M2 Y) AaSae A A gla
A sl a5 (7-3) JSA, gl o ka3 CO2 55

S &) ghau (7-3) Jeid

: Gas Tube (4 Gl 2-2-2-3

saa) die @8l laxaall Jady clldy AY auin s (4o @l sall JA Janiany (5 e Cosma () shal ana
Ak

: Inflation Bag 3aail) 33l 3-2-2-3

(8-3) J8ill LS ilalll (e e 20Tl ALE 45 ja 4y gl

daall) Bl g ((8-3) Jsadl

: Solenoid Valve k¢Sl aleal) 4-2-2-3
@) ) i 3ok oo (Aaba Gl ¢ J g ¢ @l jle) i) b aSadll aadid s jeal A
Apeluall cliphaill (e paell b Clalaall Jesias g ailall 5l Jilad) 5 5 4ile)

13



g1 Cdny o by pewhaline Jlae ¢S ald) ol el jeS agall Gadai die 3 Jand) 4300
JUN 3 mimge sa LS bl 5 pe rans o) 52 s 5 planall (5 jae il Lo sac dlaiiadll
(9-3)

o o

1. Valve Body 4. Coil / Solenoid 7. Plunger
2. Inlet Port 5. Coil Windings 8. Spring
3. Outlet Port 6. Lead Wires 9. Orifice
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#include <TinyGPS.h>
#include <SoftwareSerial.h>
SoftwareSerialGsm(8 <7)
boolnewData = falset
unsigned long chars¢
unsigned short sentences, failed¢
charphone_no[] = "+249916263991¢"
TinyGPSgps¢
intpulsePin = AO¢
volatileint BPM¢
volatileint Signal¢
volatileint IBI = 500¢
volatileboolean Pulse = false¢
volatileboolean QS = false¢
staticbooleanserialVisual = true¢
volatileint rate[10];
volatile unsigned long sampleCounter = 0¢
volatile unsigned long lastBeatTime = 0¢
volatileint P = 512¢
volatileint T = 512¢
volatileint thresh = 300¢
volatileint amp = 100¢
volatilebooleanfirstBeat = true¢
volatilebooleansecondBeat = false!
int valve = 4¢
void setup()
}
pinMode(valve; OUTPUT)¢
Serial.begin(115200);
interruptSetup();
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Gsm.begin(115200);

{

void loop()

}

boolnewData = falset

unsigned long chars¢

unsigned short sentences, failed¢
serialOutput();

if (QS == true)

}
serialOutputWhenBeatHappens();
Qs = falseé

{

Delay(20);

{

voidinterruptSetup()

}

TCCR2A =0x02 ¢

TCCR2B = 0x06 ¢

OCR2A = 0X7C ¢

TIMSK2 =0x02 ¢

seif()

{

voidserialOutput()

}

if (serialVisual == true)

}
arduinoSerialMonitorVisual('-', Signal) ¢
{

else

}

sendDataToSerial('S', Signal) ¢
{

{



voidserialOutputWhenBeatHappens()

}

if (serialVisual == true)

}

Serial.print(" Heart-Beat Found ") ¢
Serial.print("BPM=")¢

Serial.printin(BPM)¢

{

else

}

sendDataToSerial('B', BPM) ¢

sendDataToSerial('Q’, IBI) ¢

{

{

voidarduinoSerialMonitorVisual(char symbol, int data )
}

constintsensorMin=0 ¢

constintsensorMax = 1024 ¢

intsensorReading = data ¢

int range = map(sensorReading, sensorMin, sensorMax, 0, 11)¢

{

voidsendDataToSerial(char symbol, int data )
}

Serial.print(symbol)¢
Serial.printin(data)¢

{

ISR(TIMER2_COMPA _vect)

}

cli();

Signal = analogRead(pulsePin) ¢
sampleCounter += 2 ¢

int N = sampleCounter - lastBeatTime ¢
if (Signal < thresh && N > (IBI / 5) * 3)
}

if (Signal < T)

23



}
T = Signal ¢
{
{
if (Signal > thresh && Signal > P)
// } thresh condition helps avoid noise
P = Signal ¢

{
if (N > 250)
}
if ( (Signal > thresh) && (Pulse == false) && (N > (1Bl / 5) * 3) )
}
Pulse = true ¢
IBI = sampleCounter - lastBeatTime ¢
lastBeatTime = sampleCounter ¢
if (secondBeat)

}
secondBeat = false ¢
for (inti = 0; i<=9; i++)
}
rate[i] = IBI¢
{
{
if (firstBeat)
}
firstBeat = false ¢
secondBeat = true ¢
sei ();
return ¢

{

wordrunningTotal =0 ¢
for (inti = 0; i<= 8; i++)

}
rate[i] = rate[i + 1] ¢

runningTotal += rate][i] ¢
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{

rate[9] = IBI ¢

runningTotal += rate [9];
runningTotal /=10 ¢

BPM = 60000 / runningTotal ¢

QS =true ¢

{

{

if (Signal < thresh && Pulse == true)
}

Pulse = false ¢

amp=P-T¢

thresh=amp /2+T¢

P =thresh ¢

T = threshé

{

if (N > 2500)

}

thresh =512 ¢

P=512 ¢

T=512¢

lastBeatTime = sampleCounter ¢
firstBeat = true ¢
secondBeat = false ¢

{

sei ();

if (BPM > 180 | | BPM < 40)}
digitalWrite(valve, HIGH)¢

}

while (Serial.available())
}

char c = Serial.read();
Serial.print(c)¢

if (gps.encode(c))

newData = truef
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{

{

if (newData)

}

float flat, flon¢

unsigned long age¢

gps.f_get_position(&flat, &flon, &age)¢
Gsm.print("AT+CMGF=1\r")¢

delay)400¢(

Gsm.print("AT+CMGS=\"")¢

Gsm.print(phone_no)¢

Gsm.printlné(""\")

delay)300¢(

Gsm.print("http://maps.google.com/maps?q=loc:")¢
Gsm.print("Latitude = ")¢

Gsm.print(flat == TinyGPS::GPS_INVALID_F_ANGLE ? 0.0 : flat, 6)¢
Gsm.print(" Longitude = ")¢

Serial.printé("<")

Gsm.print(flon == TinyGPS::GPS_INVALID_F_ANGLE ? 0.0 : flon, 6)¢
Delay(200);

Gsm.printin((char)26) ¢

Delay(200);

Gsm.printinf()

Delay(2000);

{

Serial.printin(failed)¢

if (chars == 0)

Serial.printIn("** No characters received from GPS: check wiring **")¢
{

{
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