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Abstract - In the present days, the real-time resident security is very important for every location. Whether it is used to protect 

various events. When serious events occur it can be alert, collecting various incidents and analysis of potential issues to use 

security planning and to protect future incidents. Therefore, Internet of Things (IOT) can be used for a security system to solve 

issues with inspection of various incidents as a preliminary notification before serious incidents occur such as ventilation 

issues, fire or pollution that affect people living inside the building. Our design makes a smart smoke and fire detector more 

efficient by using smoke and heat sensors from Arduino and Raspberry Pi 3 for monitoring notification, storing data, and 

displaying to prevent incidents in the future and will be able to use the collected data to analyze and plan for future issues. The 

aim of this research will design a better detector of fire and pollution for  resident or any building by using Raspberry Pi 3, 

Arduino, and Sensors. 
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I. INTRODUCTION 

 

In recent years, the Internet of Things (IOT) 

technology has been an important part in developing 

diverse information systems and being able to use it 

more conveniently. For example used in industrial 

plants to control machinery. Use for medical purposes 

to track the patient's condition. Used for the 

development of a non-toxic vegetable growing system 

to check soil quality. Or even to identify the person to 

be used to track the status of the person. Therefore, if 

those technologies are used for security especially with 

accommodations for use in investigating undesirable 

incidents to prevent various losses. When we go out to 

work, we are not able to recognize about our housing 

status. If designing those systems was developed by a 

low-cost device that can be used more function and 

varied range if using these technologies to help with 

security. So developing from Raspberry and Arduino. 

Devices that are not very expensive but can be 

designed in many systems such as toxic smoke 

detection systems Temperature monitoring system or 

fire alarm system and apply these technologies to the 

internet network unlimited connections. Able to alert 

in the event of a warning or notifications through 

various applications and still have those data stored as 

databases for reference and can be analyzed to plan the 

prevention of incidents that may occur and can also be 

further developed into an intelligent home system. 

In which the operation of a traditional smoke detector 

or fire detector can be used only within a limited scope 

and covering certain areas. Which causes restrictions 

on usage and is not able to notify users when they are 

outside of the premises or outside their residences. The 

operation principle of these machines will detect 

smoke as has been configured and the alert will sound 

within itself and will be don't sent information to 

elsewhere. But, SSFD system can detect smoke, 

temperature and flame. It can use voice notifications 

via buzzer, notification via application. Other than, this 

device can store data and send to central database. 

Summarize inspection results, alerts or notifications 

and user can access the device through the Internet 

from anywhere. 

The Intelligent Home system is therefore worthwhile 

to use. Used to detect faults from installed sensors. For 

example temperature sensors, humidity sensors, 

infrared sensors, smoke sensors and buzzer for offline 

alarms. The operation of these sensors will send 

information to the Arduino NodeMCU for process, 

checking errors and find issues. Buzzer will alert 

immediately even if there is no internet signal. But, If 

connection online. All data can be stored in a database 

processed by Raspberry Pi 3 and if suspicious data is 

entered. The system will notify you through the 

application and it can to check data history, so the 

system can be used in a variety of ways and helps to 

increase the potential for greater security. 
 

II. LITERATURE SURVEY 

 

In every location around the world, security issues are 

important to everyone's life. Especially the 

maintenance of housing safety or the detection of 

abnormalities that may affect the health of each person. 

Designing a system of devices that can inspect various 

things around is important. And the fire problem is 

important for everyone. We don’t know when that will 

happen. 

If use this system. It can monitor a place or a location 

and accurately  locate where a fire has broken out so 

that immediate action can  be taken to mitigate losses 

and casualties. As a solution to this  problem, we 

propose a network of Internet of thing (IOT) devices 

which continually  monitor for fire and alert a central 

hub if there is a fire about  the occurrence and its 

location. From there on, this information  is sent to the 

concerned people and authorities so that preventive 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 

Volume-8, Issue-1, Jan.-2020, http://iraj.in 

Design and Develop Smart Smoke and Fire Detector on Raspberry PI 3 Connecting Arduino 

  

8 

measures can be implemented. For this, we have 

designed an MQTT network where a Raspberry Pi acts 

as the MQTT Broker  and a distributed group of 

NodeMCUs attached with smoke and  temperature 

sensors act as a sensor network to relay information  to 

the Raspberry Pi [6]. 
 

A. SSFD System 

Kevin Ashton, father of the Internet of Things in 1999 

while doing research at the university. Massachusetts 

Institute of Technology (MIT). He was invited to give 

a lecture to Procter & Gamble (P&G). He proposed a 

project called Auto-ID Center, built on RFID 

technology that was at the time considered the world 

standard for Kevin said that the sensors can enable 

them to talk to each other through his Auto-ID system. 

By describing P&G at that time, Kevin used the term 

Internet of Things in the slide. His first lecture by 

Kevin term is defined at the time that any electronic 

device that can communicate with each other, it is. 

"Internet-like" or simply speaking, electronic devices 

that communicate the same way with the internet. The 

term "Things" is a term used to represent those 

electronic devices. Later in the year 2000, many 

electronic devices were produced and distributed 

throughout the world. So, started using the word 

Smart, which is Smart Device, Smart Grid, Smart 

Home, Smart Network, Smart Intelligent 

Transportation. All of these are embedded with RFID 

Sensors like adding ID and brain, allowing them to 

connect to the internet. Which those connections are, 

therefore, an idea that those devices can also 

communicate with each other by using sensors to 

communicate with each other This means that apart 

from the Smart Device will be able to connect to the 

internet Can also connect to other devices as well 

The design of the SSFD system to operate at full 

efficiency Therefore, both types of Internet of Things 

(IOT) devices are combined between the Raspberry Pi 

3 and the Arduino NodeMCU. The function is divided 

into parts. The first part is for initial inspection and 

processing, include the Arduino NodeMCU has 

introduced 3 types of sensors to help monitor various 

events. The sensor (1) MQ2 Smoke detector Sensor is 

to check the toxic smoke signal and send the value to 

be received at NodeMCU. (2) DHT22 Temperature 

Sensor is to check the device in the air and humidity 

change. All received data will be sent to NodeMCU for 

further processing. (3) Flame sensor infrared detects 

the light that may be the origin of the flames that may 

rise before other sensors capture. Signal It will work 

together on all 3 types of sensors through NodeMCU 

processing which will be monitored all the time, 

which, if any unwanted events occur, the device will 

alert itself within Buzzer. It is a preliminary 

notification in order to stimulate the residents to be 

alert and observe the mistakes that have occurred. The 

second part, after NodeMCU has processed the values. 

All data will be sent to the Raspberry Pi 3 that has the 

database installed. The time data will be recorded from 

NodeMCU and users can retrieve those data back 

through the specified application. 

 
 

Figure 1. The SSFD Architecture 

 

B. Raspberry PI 

The Raspberry PI 3 model B is a tiny and low weight, it 

supports many functions of computer, that can 

connection to monitor and USB support devices. It has 

Broadcom BCM2837 System on Chip (SoC). It has a 

CPU (central processing unit) which is ARM 

compatible, and also a video Core IV GPU (graphics 

processing unit). It has a single processor which runs at 

1.2GHz and includes a RAM of 1GB. 

Storage can be included in the form of a micro SD card 

for which a slot has been provided. The Raspberry Pi 

operates in the open source ecosystem. It runs Linux, 

and its main supported operating system, Raspbian, is 

open source and runs a suite of open source software. 

The Raspberry Pi Foundation contributes to the Linux 

kernel and various other open source projects as well 

as releasing much of its own software as open source. 

And revealing to everyone to learn and use by many 

languages such as Python or C#. Aside from system 

development can also use a wide range of multimedia 

including surfing the web, watching movies, listening 

to music and working in documents. 

 
Figure 2. Raspberry PI 3 Model B 

 

C. Node MCU 

NodeMCU is a platform of Arduino used to help build 

Internet of Things (IOT) projects including 

development kit (Board) and Firmware (Software on 

Board) which is open source. It can be written in Lau 

language. Easier comes with a Wi-Fi module 

(ESP8266) which is the key to connecting to the 

internet and the hardware designed according to the 
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ESP-12 module is one of the most popular choices for 

many people working with IoT applications because of 

their small size and cheap price. Due to its compact 

design, the power consumption is very low. And data 

processing with 128kB of RAM and 4MB of storage 

space. With one analog and eight digital GPIO, it is 

convenient to use a variety of applications that include 

sensors and actuators. Convenient to use as it is a 

versatile device and has many documents on the 

internet. Due to the advantages of memory size and 

power usage, it has become one of the most selective 

microcontrollers in operation and design for Smart 

Home and IOT [10]. 

 

 
Figure 3. Node MCU 

 

D. DHT Sensor 

The DHT22 sensor is upgrade from DHT11 sensor. It 

use sensor model AM2303. This is a low-cost and 

low-power sensor to measure the temperature and 

humidity in the atmosphere. DHT22 is support 

temperature rate -40 to 80 Celsius from the DHT11 

support around 0 to 50 Celsius. The DHT sensor is 

made up of two parts, the capacitive humidity sensor 

and a thermistor. We can read the data directly without 

having to do calibrations of any sort for temperature or 

humidity. 

 

 
Figure 4.  DHT Sensor 

 

 

E. MQ2 Sensor 

MQ2 is a smoke sensor that we use to detect the 

existence of Combustible gas and smoke, this sensor 

uses a small heater inside with an electrochemical 

sensor, it's sensitive to toxic fumes in the air and can be 

used to detect various gases. The operation of the 

sensor sends analog data to the device. Which is 

connected by showing a higher smoke charge Higher is 

the value that can be read from the smoke. 

The sensor therefore makes interpretation easier. With 

wide detection High sensitivity range and fast response 

time are easy. Design sensor that has a long and stable 

service life. 

 
Figure 5.  MQ2 Sensor 

 

F. Flame Sensor 

Flame Sensor detector flames using Infrared sensor 

outputs analog signals. The sensitivity can be adjusted 

at the volume on the module. Flame sensor most 

sensitive to ordinary light is also a reaction, generally 

used as fire alarm and other purposes. A small panel 

output interface can be directly connected with the 

microcontroller IO port.  The sensor and the flame 

must maintain a certain distance (more distance 80cm), 

so as not to damage the sensor. 

 

 
Figure 6.  Flame Sensor 

 

G. Buzzer 

The device indicating sound is used for alerting various 

events. There are 2 wires. Red wire is connected to the 

power source (Power Input). Black wire connect to 

ground (GND). The sound level is at the voltage of the 

connected equipment. If the voltage is high, the sound 

will be loud. If the voltage is low, the sound will be 

low. 

 

 
Figure 7.  Buzzer 
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III. HARDWARE SETUP 

 
The hardware setup consists of the first part, Raspberry 

Pi acting as the main database, which is responsible for 

storing data sent from NodeMCU in the form 

specified, the second part consists of NodeMCU 

connected to the sensor for monitoring various events, 

including 3 Sensors MQ2 Sensor, DHT22 Sensor, 

Flame Sensor and the buzzer is also connected for 

voice alerts or offline alerts. 

 

IV. SOFTWARE SETUP 

 
The software usage is divided into 3 parts. 

1. Raspberry Pi has introduced MQTT Broker to 

control the display on Application by running on 

Raspbian system. 

2. NodeMCU has introduced Sketch program to 

develop code for writing commands on the device. 

3. Sensors have installed library to support the 

operation of sensors including DHT22, MQ2. 

 

A. MQTT Broker on Raspberry Pi 3 

MQTT broker is a protocol designed for M2M 

connection. It supports the connection between devices 

and devices for IOT technology. In designing this 

system, we have selected the protocol to support the 

operation of each device which is MQTT-Mosquitto 

Install and run Mosquitto on Raspberry PI 3 inside the 

operating Raspbian system. 
 

 
Figure 8.  MQTT Broker 

 

B. Sketch on NodeMCU 

Sketch is a program used to write a set of instructions 

on the board Arduino. Which is one of the most 

popular programs. It call another name is the Arduino 

IDE (Integrated Development Environment). Due to 

being easy to use and this program that is freely 

available and free of charge. For this project, it was 

designed to support many types of connected signals, 

including MQ2 sensors, DHT22 sensors, and 

NodeMCU flame sensors that receive analog signals. It 

can will develop codes for conversion into 

easy-to-understand values and displayed on screen for 

everyone to understand 

 
Figure 9.  Sketch decode form any sensors. 

 

C. Library of NodeMCU Sensors 

Library is a set of codes that have been written and 

recorded into a file on a computer. For easy to use on 

writing a large amount of code. Increase the efficiency 

of the reordering of the code to be shorter and more 

compact. 

 

 
Figure 10.  Library of NodeMCU Sensors 

 

V. CONCLUSION 

 
This project demonstrates the use of IOT devices for 

home security purposes. By bringing different types of 

sensors to connect and work together for the highest 

efficiency. The flexibility of the connection can be 

made into a network of IOT systems by connecting 

through a Wi-Fi network together. And planning the 

lowest cost design and without additional costs. This 

system can be applied to other IOT systems to increase 

work efficiency and a variety of functions. Therefore it 

is truly a design of the smart house. 
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