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Project Title Development of drone and gas sensing device for air quality monitoring
Student name Mr. Suttikiat Kromjanya Student ID 5833101323
Advisor name Assistant Professor Passapol Neamukot, Ph.D.

Department of Chemistry, Faculty of Science, Chulalongkorn University, Academic Year 2018

Abstract

Recently, air-quality monitoring has become an issue of our society. An observation
drone integrated with gas sensing probes has become an interesting concept. A whole device
not only transmits all the signals response to the target gas species but also an ambient
temperature, GPS data including video transmission in real-time. In this work, a whole device
was fabricated by using microcontroller connected to temperature and gases sensors, in
which their electrical resistance changes in the present of the target gas species. All signal
responses to LPG, carbon monoxide and temperature can be wirelessly monitored in real-
time with smartphone via a Wi-Fi connection. The fabricated device can be used to monitor
all the target gas species and ambient temperature. The custom-made drone can also be
operated without any problem. Unfortunately, due to a drone-flying regulation in public area
and a limited time scale of this project, the full study of the fabricated device could not be
completed as planned. All the analytical performance of the fabricated device should be

investigated in the future.

Keywords: Air-quality monitoring, Drone, Microcontroller, Sensors
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€. ﬁgﬂﬁﬁaﬁ‘muqﬂnm’imm%’ﬂﬂ‘%mmuﬁ'a
1 yafndsdmiunadey DS18820

#include <OneWire.h>

#include <DallasTemperature.h>
#define ONE_WIRE_BUS 5
OneWireoneWire(ONE_WIRE_BUS);
DallasTemperaturesensors(&oneWire);
floatCelcius=0;

float Fahrenheit=0;



void setup(void)

Serial.begin(9600);

sensors.begin();

void loop(void)

sensors.requestTemperatures();

Celcius=sensors.getTempCByIndex(0);

Fahrenheit=sensors.toFahrenheit(Celcius);

Serial.print(" Temp ");

Serial.print(Celcius);

Serial.print(" F ");

Serial.printin(Fahrenheit);

delay(1000);
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2.94aRdmagau MQ-2 5233 CO, LPG, Ay

#tdefine MQ_PIN (0)

#define RL_VALUE (5)

#define RO CLEAN AIR FACTOR (9.83)

/ Software Related Macros
#define CALIBARAION_SAMPLE TIMES  (50)
#define CALIBRATION_SAMPLE_INTERVAL (500)
#define READ_SAMPLE_INTERVAL (50)
#define READ SAMPLE_TIMES (5)

#include <LiquidCrystal.h>

constintrs = 12, en=11,dd =5,d5 =4,d6 =3, d7 = 2;

LiquidCrystallcd(rs, en, d4, d5, d6, d7);

/ Application Related Macros
#define GAS LPG (0)
#define GAS CO (1)
#define GAS_SMOKE (2)

/ Globals
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floatLPGCurve[3] = {2.3,0.21,-0.47};
floatCOCurve[3] = {2.3,0.72,-0.34};
floatSmokeCurve[3] ={2.3,0.53,-0.44}
float Ro = 10;

void setup()

Serial.begin(9600);
Serial.print("Calibrating..\n");

Ro = MQCalibration(MQ_PIN);
lcd.begin(16, 2);
Serial.print("Calibration is done..\n");
Serial.print("Ro=");

Serial.print(Ro);
Serial.print("kohm");
Serial.print("\n");
lcd.print("Calibration is done..\n");
lcd.print("Ro=");

lcd.print(Ro);

lcd.print("kohm");
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led.print("\n");

void loop()

Serial.print("LPG:");
Serial.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS LPG) );
Serial.print( "ppm");

Serial.print(" ")

Serial.print("CO:");
Serial.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS CO) );
Serial.print( "ppm");

Serial.print(" ");

Serial.print("SMOKE:");
Serial.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS SMOKE) );
Serial.print( "ppm");

Serial.print("\n");

lcd.setCursor(0, 0);

lcd.print("LPG:");

lcd.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS LPG) );
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//\cd.print( "ppm" );

led.print(" ")

lcd.setCursor(9, 0);

lcd.print("CO:");
lcd.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS CO) );
//\cd.print( "ppm" );

lcd.print(" ";

lcd.setCursor(0, 1);

lcd.print("SMOKE:");
lcd.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS SMOKE) );
//\cd.print( "ppm" );

led.print(" ");

delay(200);

floatMQResistanceCalculation(intraw_adc)

return ( ((float)RL_VALUE*(1023-raw_adc)/raw_adc));

floatMQCalibration(intmg_pin)



inti;

floatval=0;

for (i=0;i<CALIBARAION_SAMPLE_TIMES;i++) {

val += MQResistanceCalculation(analogRead(mq_pin));

delay(CALIBRATION SAMPLE_INTERVAL);

val = val/CALIBARAION SAMPLE_TIMES;

val = val/RO_CLEAN AIR FACTOR;

returnval;

floatMQRead(intmqg_pin)

inti;

floatrs=0;

for (i=0;i<READ_SAMPLE TIMES;i++) {

rs += MQResistanceCalculation(analogRead(mq_pin));

delay(READ_SAMPLE_INTERVAL);
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rs = rs/READ_SAMPLE_TIMES;

returnrs;

intMQGetGasPercentage(float rs_ro_ratio, intgas_id)

if (gas_id == GAS_LPG ) {

returnMQGetPercentage(rs_ro_ratio,LPGCurve);
}else if (gas id == GAS CO ) {

returnMQGetPercentage(rs ro ratio,COCurve);
}else if (gas id == GAS SMOKE ) {

returnMQGetPercentage(rs_ro_ratio,SmokeCurve);

return 0;

intMQGetPercentage(float rs_ro_ratio, float *pcurve)

return (pow(10,( ((log(rs ro_ratio)-pcurve[1])/pcurve[2]) + pcurve[0])));
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dmiululasraulnsaiaas ESP8266 NodeMCUDevkit V2.0 (n3533naaungdl, Usuiauiaues

3, ASUBUNBUBNLYN WAL ATU)
#include <ESP8266WiFi.h>
#include <OneWire.h>

#include <DallasTemperature.h>

#define myPeriodic 15

#define ONE_WIRE_BUS D1

#define MQ_PIN (A0)

#define RL VALUE (5)

#define RO_CLEAN_AIR_FACTOR (9.83)
#define CALIBARAION_SAMPLE TIMES ~ (50)
#define CALIBRATION_SAMPLE_INTERVAL (500)
#define READ_SAMPLE_INTERVAL (50)
#define READ_SAMPLE_TIMES (5)

constintrs = 12, en =11,d4 =5,d5 =4, d6 = 3, d7 = 2;



#define GAS_LPG (0)
#tdefine GAS _CO (1)
#define GAS _SMOKE (2)

floatLPGCurve[3] = {2.3,0.21,-0.47};
floatCOCurve[3] = {2.3,0.72,-0.34}
floatSmokeCurve[3] = {2.3,0.53,-0.44};

float Ro = 10;

OneWireoneWire(ONE_WIRE BUS);
DallasTemperatureDS18B20(&oneWire);

floatprevTemp = 0;

const char* server = "api.thingspeak.com";
String apiKey ="0OM93X021NVQ79EPQ";
const char®* MY_SSID = "Oatze",

const char®* MY _PWD = "12345678";

int sent = 0;
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void setup()

Serial.begin(9600);
connectWifi();
Serial.print("Calibrating..\n");

Ro = MQCalibration(MQ PIN);
Serial.print("Calibration is done..\n");
Serial.print("Ro=");

Serial.print(Ro);
Serial.print("kohm");

Serial.print("\n");

void loop()

float temp;

DS18B20.requestTemperatures();

temp = DS18B20.getTempCByIndex(0);
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Serial.print(String(sent)+" Temperature: "),

Serial.printin(temp);

float LPG = MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS_LPG);
float CO = MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS CO);

float SMOKE = MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS_SMOKE);

Serial.print("LPG:");
Serial.print(LPG);
Serial.print( "ppm" );
Serial.print(" ");
Serial.print("CO:");
Serial.print(CO);
Serial.print( "ppm" );
Serial.print(" ");
Serial.print("SMOKE:");
Serial.print(SMOKE);
Serial.print( "ppm" ),

Serial.print("\n");



delay(1000);

A sendDataToTS(temp,LPG,CO,SMOKE);

int count = myPeriodic;

while(count--)

delay(1000);

voidconnectWifi()

Serial.print("Connecting to "+*MY_SSID);

WiFi.begin(MY_SSID, MY _PWD);

while (WiFi.status() I= WL_CONNECTED) {

delay(1000);
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Serial.print(".");

Serial.println("WiFi connected"),
Serial.printIn("IP address: ");

Serial.printin(WiFi.locallP());

voidA sendDataToTS(float temp,floatLPG,floatCO,float SMOKE)

WiFiClient client;

if (client.connect(server, 80))

Serial.printin("WiFi Client connected ");

String postStr = apiKey;
postStr += "&field1=";
postStr += String(temp);

postStr += "&field2=";
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postStr += String(LPG);

postStr += "&field3=",;

postStr += String(CO);

postStr += "&fieldd=";

postStr += String(SMOKE);

postStr += "\r\n\r\n";

client.print("POST /update HTTP/1.1\n");

client.print("Host: api.thingspeak.com\n");

client.print("Connection: close\n");
client.print("X-THINGSPEAKAPIKEY: " + apiKey + "\n");
client.print("Content-Type: application/x-www-form-urlencoded\n")
client.print("Content-Length: ");

client.print(postStr.length());

client.print("\n\n");

client.print(postStr);

delay(1000);
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floatMQResistanceCalculation(intraw_adc)

return ( ((float)RL_VALUE*(1023-raw_adc)/raw_adc));

floatMQCalibration(intmg_pin)

inti;

floatval=0;

for (i=0;i<CALIBARAION SAMPLE_TIMES;i++) {

val += MQResistanceCalculation(analogRead(mq_pin));

delay(CALIBRATION SAMPLE_INTERVAL);

val = val/CALIBARAION SAMPLE_TIMES;

val = val/RO_CLEAN AIR FACTOR;
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returnval;

floatMQRead(intmq_pin)

inti;

floatrs=0;

for (i=0;i<READ_SAMPLE_TIMES;i++) {

rs += MQResistanceCalculation(analogRead(mq_pin));

delay(READ_SAMPLE_INTERVAL);

rs = rs/READ_SAMPLE TIMES;

returnrs;

intMQGetGasPercentage(float rs_ro_ratio, intgas_id)



if (gas id == GAS_LPG ) {

returnMQGetPercentage(rs ro ratio,LPGCurve);
}elseif (gas id == GAS CO) {

returnMQGetPercentage(rs ro ratio,COCurve);
}else if (gas_id == GAS_SMOKE ) {

returnMQGetPercentage(rs ro_ratio,SmokeCurve);

return 0;

intMQGetPercentage(float rs_ro_ratio, float *pcurve)

return (pow(10,( ((log(rs_ro_ratio)-pcurve[1])/pcurve[2]) + pcurve[0]));
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