
1 

 

 Framework for Fire Detection and Mitigation Using IoT 

1
Andrea.L, 

2
Abirami.R,

3
Diviya.M and 

4
J.Silviya Nancy 

   1
Department of CSE, Rajalakshmi Engineering college,Chennai,India. 

2
Department of CSE, Rajalakshmi Engineering college,Chennai,India 

3
Department of CSE, Rajalakshmi Engineering college,Chennai,India 

4
Department of CSE, Rajalakshmi Engineering college,Chennai,India 

 

 

ABSTRACT  
  

Fire is an unpleasant event that could result in a great loss of social riches and human life. 

Minimal effort, solid, and wide scope fire alert frameworks are crucial in industry to secure the 

gear and resources. The harm can be relieved if fire is distinguished as quickly as time permits. It 

is outstanding that smoke proceeds fire in a fire accident. Furthermore, the scope of smoke spread 

is considerably bigger than that of fire. Accordingly, smoke recognition is not just more 

conceivable yet in addition of essential significance as early identification of smoke can forestall 

prudent, environmental and human-life imperiling dangers which can emerge as the aftereffect of 

a fire catastrophe. Because of that, fire identification frameworks are considered outstanding 

amongst the most essential and key observation frameworks. The objective of the proposed work 

is to detect and mitigate smoke and fire, further to provide an alert mechanism. This is an 

intelligent self – controlled brilliant fire douser framework gathered with various sensors, 

actuators worked by raspberry pi utilizing the idea of IoT. Amidst flame perils, it takes input 

signals from different sensors like smoke and temperature sensors put in various places of the 

observed region and alerts the respective mobile number through text. 

Keywords: Actuators, Fire catastrophe, IoT, Raspberry pi, sensors, Smoke detection. 

 

INTRODUCTION 

 

 Fire is a quick, tenacious compound change that discharges warmth and light and is accompanied 

by flame, particularly the exothermic oxidation of an ignitable substance . Fire in its most normal 

cause physical harm through burning. Fire is an imperative procedure that influences biological 

frameworks around the world. The beneficial outcomes of flame incorporate invigorating 

development and keeping up different natural systems. The negative impacts of flame 

incorporate danger to life and property, barometrically contamination, and water defilement. A 

fire catastrophe has the most elevated event of recurrence among calamities. A fire displays a 

portion of the attributes of a catastrophe as a result of the exceedingly ruinous activity of flame 

and of the extensive number of casualties. Fire save is extremely basic in flame catastrophe crisis 

reaction. Catastrophe arranging and reaction require perpetually logical elaboration and 

innovative help. 

Security and computerization is prime concern in our day to day life. The way to deal with home 

and modern instruments and security framework configuration is practically institutionalized 

these days. Programmed fire observation is an essential assignment for giving crisis reaction in 

case of surprising flame risks. Programmed fire caution framework gives constant observation, 

checking and programmed alert.Traditional fire recognition procedures depend on physical 
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properties of smoke and fire, for example, dampness of the air, temperature[11] etcetera. As 

advances developed and instruments, for example, temperature sensors, camera and so on winds 

up noticeably moderate, different robotized fire alert frameworks are currently accessible.In 

conjunction with the more affordable instruments, online and remote broadband developments 

have been upgraded by various structures that engages high rate data transmission and remote 

frameworks organization. Remote sensor arranged is a system in which an expansive number of 

sensors are conveyed and information is gathered from them and send to a specific framework 

for handling. The proposed framework additionally makes utilization of a system of sensors that 

empower the early discovery of flame and keeps the enormous misfortune that could be made 

because of the fire. 

   II.RELATED WORK 

 

1. Safe From Fire (SFF) 

 

 Safe From Fire (SFF) is a self regulating, self controlled smart fire quencher framework collected     

with different sensors, actuators and worked by small scale controller unit (MCU).It takes input 

signals from various sensors put in different position of the watched zone, and combines 

consolidated feathery reason to perceive fire breakout ranges and earnestness.Information 

combination calculation encourages the framework to dispose of tricky fire circumstances, for 

example, tobacco smoke, welding and so on. In the midst of the fire threat SFF advises the fire 

organization and others by texts and telephone calls. Close by ringing fire alarm it pronounces 

the fire affected ranges and earnestness. To shield fire from spreading it breaks electric circuits of 

the impacted zone, releases the smothering gas demonstrating the right fire ranges. In this paper 

the framework is worked with parts and association outline is actualized intelligently. General 

execution is assessed through trial tests by making ongoing flame danger model situations to 

research unwavering quality. It is watched that SFF framework exhibited its productivity the vast 

majority of the cases impeccably. 

2. Virtual Geographic Environment For Fire Disaster Simulation  
 

 The paper sets up utilizations of flame calamity reproduction and virtual fire preparing by 

utilizing our Collaborative Virtual Geographic Environment (CVGE) stage CySim, which is 

created in view of open source Open Simulator server and Second Life customer. The approach 

joins fire recreation and human conduct practice to virtual condition, consequently gives an 

adaptability communication stage and conveyed and shared learning system for debacle 

information learning and virtual preparing. Clients (coaches) can play it over and over, until the 

point when they hit the nail on the head. It along these lines can be a substitution of live 

reenactment preparing of flame fiasco. 

3. Fire Extinguisher For Power Grid 

 

 This paper depicts the advancement of an extensive out of control fire calamity control lattice 

blame fire stifling gear ideal portion technique and a proposed quick figuring strategy for 

transmission line chance. The hazard file is computed for various local power frameworks as per 

subareas. As indicated by the matrix hazard, fire stifling gear will be conveyed ahead of time to 

address high-chance territories of the lattice fire, completely abusing the restricted hardware fire 

quenching viability[20].The proposed technique is confirmed in the Hunan commonplace power 

network as a contextual analysis. 
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4. Real Time Fire Detection 

 

 In this paper the project is based on the aim of implementing a more efficient and trustworthy 

fire detecting system. The project was done by using computer vision and image processing 

techniques to detect fire flames based on studying the fire properties besides an alarm 

notification system. This project” Real Time Fire Detection (RTFD)” aim is to develop a better 

fire detection system that has higher accuracy, reliability and faster detection during the early 

stages of the fire. This goal can be accomplished through the constantly use of web cameras and 

image processing techniques which provides a better detection system[17].In RTFD system the 

camera will be providing real time images of the monitored location. Then, image processing 

techniques will process the images to check if there are any sign of fire features which are; color 

and motion. Thus, if a fire was detected the RTFD system will immediately notify the staff who 

are in charge of safety and security[17]. Image processing is one of the most advanced 

technologies used in fire detection and alarm systems; It provides high level of accuracy and 

safety. Therefore, combining the traditional fire detection systems with RFTD system features 

will increase the chances of detecting fire in its early stages[17]. 

 

5. Fire Detection System Using Adaptive Sensor. 

 

 This paper proposes a versatile combination calculation for flame discovery, and utilizations a 

smoke sensor, fire sensor, and temperature sensor to identify fire occurrence.The solutions is a 

fire-location module utilizing an ionization smoke sensor (TG-135), temperature semiconductor 

sensor (AD590), and bright sensor (R2868). Fire series in an assortment of conditions can be 

identified as a exploratory consequence of fire-recognition module. In the event that a fire 

occurrence happens fire-recognition module can discover the fire source by means of security 

robot and transmit the distinguished message to the client by means of the Internet and a GSM 

modem[18]. 

      IIISYSTEM DESIGN 

 
    Figure1: Architecture of Fire Discernment system 

 

 

1. Sensor Signal Detection Module 

 

  A . Smoke Sensor 
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The Grove - smoke Sensor (MQ2) module is helpful for gas spillage location (home and 

industry). It is appropriate for identifying H2, LPG, CH4, CO, Alcohol, Smoke or Propane. 

Because of its high affectability and quick reaction time, estimation can be taken at the earliest 

opportunity. The affectability of the sensor can be balanced by potentiometer. 

 

  B.Temperature Sensor 

Temperature sensor (LM35) is a gadget which detects varieties in temperature crosswise over it.    

LM35 is an essential temperature sensor that can be utilized for exploratory reason. Voltage is 

directly corresponding to temperature as it gives the reading in centigrade. It utilizes the way that 

as temperature builds the voltage crosswise over diode increments at known rate (really the drop 

crosswise over base-producer intersection of transistor). 

 

2. Signal Alert Module 

 

A. Alarms Through Buzzers 

As a sort of electronic bell with coordinated structure, ringers, which are provided by DC control, 

are broadly utilized as a part of PCs, printers, scanners, cautions, electronic toys, car electronic 

gadgets, phones, clocks and other electronic items for voice gadgets. Bells can be arranged as 

dynamic and detached ones. Turn the pins of two signals confront up and the one with a green 

circuit board is an aloof ringer, while the other encased with a dark tape is a dynamic one. In this 

framework a dynamic ringer is actualized. At the point when the GPIO of Raspberry Pi yield is 

provided with low level (0V) by programming, the transistor will lead on account of current 

immersion and the signal will make sounds. In any case, when abnormal state is provided to the 

IO of Raspberry Pi, the transistor will be cut off and the bell won't make sounds. 

 

B. Alert Message 

 A SMS provider called MySMSmantra.com is used to send the message at the right time to the 

user regarding the scenario. MySMS mantra is a unit of MicroNet Infocom & Logistics Private 

Limited, a technological solutions provider. This SMS provider helps to send the alert message to 

several mobile numbers but not just one.  

 

3. Prevention And Mitigation Module 

 

A. Electric Circuit Breakdown 

Exchanges are electromechanical devices that usage an electromagnet to work a few adaptable 

contacts from an empty position to a close position. The upside of exchanges is that it takes a 

reasonably little measure of vitality to work the hand-off circle, however the hand-off itself can 

be used to control motors, radiators, lights or AC circuits which themselves would attract have 

the capacity to essentially more electrical power.  

 The electro-mechanical exchange is a yield device (actuator) which touches base in a whole host 

of shapes, sizes and traces, and has numerous uses and applications in electronic circuits. 

Regardless, while electrical exchanges can be used to allow low power electronic or PC sort 

circuits to switch respectably high streams or voltages both "ON" and "OFF", some kind of hand-

off switch circuit is required to control it. Right when the Base voltage of the transistor is zero (or 

negative), the transistor is cut-off and goes about as an open switch. In this condition no 

Collector current streams and the hand-off circle is de-empowered in light of the way that being 

available devices, if no present streams into the Base, by then no present will travel through the 

exchange twist. In case an adequately generous positive current is by and by collided with the 
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Base to drench the NPN transistor, the present spilling out of Base to Emitter (B to E) controls 

the greater exchange twist current coursing through the transistor from the Collector to Emitter. 

For most bipolar trading transistors, the mark of hand-off twist current gushing into the Collector 

would be some place near 50 to 800 times that of the required Base current to drive the transistor 

into submersion.  

The exchange circle is an electromagnet and an inductor. Right when control is associated with 

the twist in light of the trading movement of the transistor, a biggest current will stream in view 

of the DC protection of the circle as portrayed by Ohms Law, (I = V/R). Some of this electrical 

essentialness is secured inside the exchange twist's appealing field.Exactly when the transistor 

switches "OFF", the present coursing through the hand-off twist lessens and the appealing field 

breakdown. However the set away essentialness inside the alluring field needs to go some place 

and a pivot voltage is created over the circle as it tries to keep up the current in the hand-off 

twist. This movement conveys a high voltage spike over the exchanges twist that would harm 

have the capacity to the trading NPN transistor if allowed to create.So remembering the ultimate 

objective to deflect damage to the semiconductor transistor, a "flywheel diode", generally called 

a freewheeling diode, is related over the exchange twist. This flywheel diode supports the upset 

voltage over the circle to around 0.7V spreading the set away essentialness and securing the 

trading transistor.  

IV. TESTING RESULT 

         

The framework was experimented in two distinct circumstances. In the principle test, where the 

smoke sensor was put inside a room and some waste was burnt along  in the room to fill it with 

smoke. At first the sensor readings ran from 100-400, yet when the smoke began to expand the 

sensor readings likewise expanded. In the second test, the affectability of the sensor was changed 

after the specimen perusing for limit esteem was taken. A default limit an incentive as say (500) 

was expected for this instance of testing. The primary test is characterized as True Warning while 

the second test is False Warning.The temperature sensor was also tested as the same as the smoke 

sensor. But the temperature sensor was initially placed in a room that had the normal room 

temperature and then the temperature sensor was placed in an air-conditioned room. While the 

sensor was placed in an ordinary environment, it showed the normal atmospheric     temperature 

and humidity values and so the detection of smoke and fire was easier. Detection of smoke and 

fire was found to be difficult in an air-conditioned room.Thus, when the smoke level increases 

the output voltage of sensor readings were also increased. Similarly when the temperature was 

increased due to the presence of hot flames of fire, the environmental temperature value also 

increased. For both the sensors, a certain output threshold signal is maintained so as to conclude 

that the presence of fire is detected and to send an alert message to the user. 
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   Figure 2:Rpi Authentication 

 

 

 

 

 

 

 

 

 

  

  

  

     Figure 3: Temperature Sensor                                                                   

 

 

 

 

 

 

 

    Figure 4: Smoke Sensor values                                                                    
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    Figure 5: Detection of Smoke                                                               

 

 

 

 

 

 

 

 

 
   Figure 6: Alert SMS 

The interface of the testing could be shown in the form of line graph that can make the 

implementations clear and more understandable. 

 

   Table 1:Smoke detection Vs Level of intensity range 

 

S.No Smoke Detection Temperature Detection Level of intensity range 

1 153 31 1 

2 163 37 1 

3 174 49 1 

4 179 53 1 

5 179 58 1 

6 179 60 1 

7 188 62 1 

8 195 67 1 

9 416 166 3 

10 525 175 3 

11 585 195 3 

12 673 207 4 

13 687 217 4 
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   Table 2: Level of intensity range      

Level of intensity  Smoke detection range 

1 0-200 

2 201-400 

3 401-600 

4 601-800 

5 801-1000 

 

 

 
        Figure 6: Intensities of temperature and smoke sensor 

 
 The above graph shows has the intensities of the smoke sensor in the X- axis while the 

temperature sensor readings in the Y-axis[19]. The blue line shows the graphical representation 

of the smoke sensor values and the red line represents the temperature sensor values. It can be 

inferred that as the intensity of smoke and fire increases the corresponding sensor values are 

also increased. This shows that the output voltage values are directly proportional to the 

intensities of the smoke and fire that is detected. 

  

   V. CONCLUSION AND FUTURE WORK 

 Recent legislation and a higher concern for life safety have created a major increase in fire 

 detection and alarm system modifications and standards. Due to this, the fire detection 

 systems’ market grew in recent years and its technologies have developed sharply. The 

 importance of combining different methods in one detecting system is to provide faster 

 detection systems and to avoid false alarms[13].  

            The proposed system presents a method of an intelligent module, which is applied to a fire-

detection system. The sensors namely smoke sensor and temperature sensor of the fire-

detection system using adaptive fusion algorithm were introduced.  The result is relatively 

efficient for the fire-detection system. The fire sensory team (smoke sensor and temperature 

sensor) is mounted with the micro computer Raspberry pi. Finally the experimental scenario of 

the fire detection was very successful using this proposed system.If a fire occurs, the smart 

security system can quickly identify and approach the fire source. The smart security system 
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can obtain an exact result using the proposed mechanism and transmit the obtained result to the 

user via the Internet and a mobile phone through SMS.The system could be further enhanced in 

the future for more elaborate yet a complicated system.The proposed system could be further 

implemented using several other sensors like flame sensor, light sensor for more accuracy.The 

system could be collaborated with a database that contains the data regarding various fire 

stations in and around the city. This could help in calling the nearest fire station from the 

accidental area.A GPS module could be included with this system that helps to specify the 

location of the region which enables the fire fighters to reach the destination as soon as 

possible. 
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