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ABSTRACT

The objective of this minor project entitled “IOT-based Real-Estate Management Application
with Air Quality Monitoring” was to develop a mobile application that would make finding

healthy homes easier.

For this project, I worked with devices like ESP8266, which helps us connect to the WiFi and

the temperature sensor DHT11, to acquire real-time air temperature and humidity data.

I then connected my equipment to the cloud, for which I used ThingSpeak, using the
ESP8266 WiFi module, and collected and stored the sensor data on the cloud.

Next, I developed the mobile application using Flutter, which displays homes for sale in

different areas with the information of the temperature and humidity of that home.
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1 INTRODUCTION

1.1 Prologue

In today’s world, where pollution has become a major problem, especially for patients with
terminal illnesses like asthama and even elderly folks, the need for a solution that facilitates
the searching of healthy living areas has become a necessity. It is with this mission, I have
tried to develop a solution that uses IoT and mobile application development.

For demonstration purposes, I have used a DHT11 sensor that collects temperature and
humidity information of the particular area, and a WiFi module ESP8266 that helps connects
the sensor to the cloud where the current data is transmitted every 15 seconds.

I then developed a mobile application that enables its users to find healthy living homes by
displaying the air quality data, area-wise.

2 TOOLS AND TECHNOLOGIES

2.1 HARDWARE

2.1.1 ESP8266

The ESP8266, produced by Espressif Systems, is a highly-integrated
WiFi microcontroller unit, with an integrated TCP/IP protocol stack
that enables any microcontroller to access any WiFi network.

These microcontroller chips have been succeeded by the ESP32
microcontroller.

I installed the libraries for ESP8266 by adding the json file for
ESP8266 into the Additional Boards Manager URLs field in the
Preference window in Arduino, and installed the ESP8266 board in the
Board Manager.

2.1.2 DHT11

The DHTI11 1is a basic, low-cost digital
temperature and humidity sensor.

It uses a capacitive humidity sensor and a
thermistor to measure the surrounding air and |
spits out a digital signal on the data pin.




2.2 SOFTWARE

2.2.1 ARDUINO IDE

The Arduino Integrated Development Environment is a
cross-platform application.

It is used to write and upload programs to Arduino
compatible boards, but also, with the help of third-party

cores, other vendor development boards. n R D U I N O

2.2.2 ThingSpeak

ThingSpeak is an IoT analytics platform service that
allows you to aggregate, visualize, and analyze live data
streams in the cloud. I:_l Th ingSpeak
It is an open-source software written in Ruby which -
allows users to communicate with internet enabled
devices. It facilitates data access, retrieval and logging of
data by providing an API to both the devices and social
network websites.

2.2.3 Flutter

Flutter is an open-source Ul software development

kit created by Google. It is used to develop cross \ F | u tte r

platform applications for Android, iOS, Linux,
Mac, Windows, etc. from a single codebase.



3 BACKEND
3.1 ARDUINO

After connecting the ESP8266 with the DHT11 sensor and running the following code:

connect | Arduino 1.8.16

- X
File Edit Sketch Tools Help
connect
#include <DHT.h> // Including library for dht A
>
g apiKey = "652381PVBK123AMS"; // Enter your Write API key from ThingSpeak
char *ssid = "GDMH"; // replace with your wifi ssid and wpa2 key
har *pass = "hitansh2e";

char* server = "api.thingspeak.com";

#define DHTPIN 0

where the dhtll is connected

DHT dht (DHTPIN,

void setup()

serial.be
delay(10);
dht.begin();

(9600) 7

serial

n("Connecting to ");

serial ntln(ssid);

WiFi.begin(ssid, pass);

(WiFi.stat

() != WL_CONNECTED)

delay(500) 7
Serial.pri

12:19 PM
11-2021

bel Type here to search @ ) ENG

connect | Arduino 1.8.16
File Edit Sketch Tools Help

connect

(WiFi.status() != WL_CONNECTED)

if (isnan(h) isnan(t))

ntln("Failed to read from DHT sensor!");

.connect (server,80))  //  "184.106.153.149" or api.thingspeak.com

String postStr = apiKey;
poststr

poststr
poststr
poststr
poststr += "\r\n\r\n!

ient nt("POST /umdate HTTR/1.1\n"):

Type here to search

12:20 PM

G ) ENG A
28-11-2021




connect | Arduino 1.8.16 —
File Edit Sketch Tools Help

connect

poststr
poststr
poststr
poststr

m-urlenc:

d\n") ;

nt.print (postStr.length());
("\n\n") ;
(poststr) ;

-

lay betweer

12:20 PM

. i G 8 = ) ENG
P Type here to search ) @) 28-11-2021

we get the following output:

connect | Arduino 1.8.16 - X
File Edit Sketch Tools Help

connect

71 maaa anc aga asan A= ~ni

10EBBodule), 80 MHz, Flash, Disabled (new ab SSL ci mpatible), 3



Hence, on the serial monitor, we get the following readings for temperature and
humidity from the DHT11 sensor, which gets sent to ThingSpeak:

coms — X
| Send
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak. ~
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
Waiting...
Temperature: 28.50 degrees Celcius, Humidity: 37.00%. Send to Thingspeak.
v
[“] Autoscroll [] Show timestamp Newline ~| 19600 baud v | Clear output

3.2 ThingSpeak

This is the channel I created on ThingSpeak for this project.

X M Ambiente - ThingSpeaklc X M Temperature B Installing— ESP8266 Arc: X x |+

] thingspeak.com G 5 V=

m ThingSpeak“‘ nnels~  Apps~  Devicesv  Support~ Commercial Use  How to Buy

Ambiente

Channel ID: 1550278 An application to find pollution free homes
Author: mwa0000021705262
Access: Private

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Export recent data MATLAB Analysis MATLAB Visualization

© Add Visualizations Add Widgets ‘

Channel Stats

Created:

Last entry:
Entries: 82

Field 1 Chart Z O & x Field 2 Chart Z O & x

Temperature Humidity

I have used 4 visualization tools for this project, which involves graphical representations as
well as textual representation of data.
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X M Ambiente - ThingSpeak Ic X Ml Temperature

Cc 6

thingspeak.com,

m Thll’lgs peak"‘ Channels ~ Devices~  Support~

B Installing—ES x | +
@ & Q| =

Commercial Use How to Buy

Channel Stats

Entries: 87

Field 1 Chart Z O ¢ %

Temperature

28.75
28.5

12:20 12:25 12:30
Date

Temperature

Thingspeak.com

Temperature

re to search

X E Ambiente - ThingSpeak Ic X Bl Temperature

G a

thingspeak.com

m Things peak“‘ Channels~ = Apps~  Devices~  Support~

Temperature

29

afew seconds ago

Add Visualizations
bsit kies to i

Type here to search

Field 2 Chart B O & x
Humidity
38
Z
g
€ 375
E
z
37
12:20 12:25 12:30
Date

Thingspeak.com

Humidity

B Installing — ESP8266 Ard: X

@ & O | =

Commercial Use How to Buy

Humidity

37

afew seconds ago

The values are updated every 15 seconds on ThingSpeak.
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To connect the Arduino code with ThingSpeak, I used the API key generated by ThingSpeak,
which enables us to write the data generated by the sensor onto the ThingSpeak platform.

X W APIKeys - ThingSpeak oT X Wl Temperature X | @ Installing— x | +

(@] ] thingspeak.com G : (3 o=

l:‘ ThingSpeak“‘ Channels~ = Apps~  Devices~  Support~ Commercial Use  How to Buy

Ambiente

Channel ID: 1550278 An application to find pollution free homes
Author: mwa0000021705262
Access: Private

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Write API Key Help

AP keys enable you to write data to a channel or read data from a private channel. API
keys are auto-generated when you create a new channel.

Key 65Z381PVBK123AMS
API Keys Settings

* Write API Key: Use this key to write data to a channel. If you feel your key has
been compromised, click Generate New Write API Key.

* Read API Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read API Key to generate an additional
read key for the channel.

Read A p | Keys * Note: Use this field to enter information about channel read keys. For example,
add notes to keep track of users with access to your channel.

Type here to search
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4 FRONTEND

4.1 FLUTTER APPLICATION

I developed the real-estate mobile application using flutter, on android studio.

1253d @ - Aol 44% & 1253@e@ - Bl 44% & 1253 @A - el 44% &
Ambienté Ambienté ¢
Explore @  Explore ®
Search areas... Q Search areas... Q
California New York Te
us us us

Dharti Crystal
Q Chandkheda

Dharti Crystal
Q@ Chandkheda

Temperature: 29°C

California New York T Humidity: 37
us s us
+
fr a L - Book Tour
5 FUTURE WORKS

Since I have used only a DHT11 sensor for demonstration purposes, ahead in time, we can
use various air pollution measuring sensors like FLOW®Y© sesnors to measure the amount of
Sulphur Dioxide present in the air, NDIR and various other chemical gas sensors, and even
sensors to measure the amount of oxygen in the air.

The mobile application can be upgraded by adding graphical representation of the collected
data as well.

I also intend on using web scraping/harvesting to gather information of air quality of various

other locations where the sensors might not be installed.
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6 APPENDIX

1. Installing — ESP8266 Arduino Core 3.0.2-32-g076ad4edf documentation
(arduino-esp8266.readthedocs.io)

ThingSpeak Documentation - MathWorks India

ESP8266 - Setup and First WiFi Connection - Arduino Project Hub

ESP8266: DHT11 Temperature and Humidity Web Server - Hackster.io

DHT11 Humidity Sensor with ESP8266 and ThingSpeak (electronicshub.org)

DHTI11 Humidity Temperature Monitor with NodeMCU on ThingSpeak

AN

(how2electronics.com)
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https://arduino-esp8266.readthedocs.io/en/latest/installing.html
https://arduino-esp8266.readthedocs.io/en/latest/installing.html
https://in.mathworks.com/help/thingspeak/
https://create.arduino.cc/projecthub/neverofftheinternet/esp8266-setup-and-first-wifi-connection-76fc3c
https://www.hackster.io/mitov/esp8266-dht11-temperature-and-humidity-web-server-dbcd4a
https://www.electronicshub.org/dht11-humidity-sensor-with-esp8266/
https://how2electronics.com/dht11-humidity-temperature-nodemcu-thingspeak/
https://how2electronics.com/dht11-humidity-temperature-nodemcu-thingspeak/

