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ABSTRACT: Firefighters have a vital role to play, but they also work in a hazardous environment. It is expected of 
this robot to locate a fire before it is big. It might be used to work with firefighters to lessen the likelihood of victims 
being injured. Hardware and Software are the two components of robot creation. For drive systems, robots have two 
DC motors. As feedback to the robot, various sensors such as ultrasonic sensors, flame sensors, DHT11 sensors, MQ2 
sensors, MQ135 sensors, and so on are connected to RASPBERRY PI. To determine the robot action gain from sensor 
inputs, the programming section use the PYTHON programming language. 
 
KEYWORDS: Fire Robot, Raspberry PI, Python, DC Motor, DHT 11 sensor, MQ2 Sensor, MQ135 Sensor 

 
I. INTRODUCTION 

 
Fire, smoke and flames are one of the leading hazards which are affecting everyday life around the globe. In recent 
times fire safety has become an important issue for both residential and industrial areas. In Bangladesh, fire incidents 
kill 233 people and injure about 5,000 every year. Fire causes losses of properties and goods worth Taka 4,834 crore 
per year. In last six years alone, the estimated loss due to fire incidents is about 29000 crore. Extinguishing a fire is a 
destructive procedure. To prevent more damage and to evacuate the victims to a safer position away from the danger 
zone, firefighters must be able to rapidly turn off the fire and extinguish it safely. 
 
The technological gap between fire and machinery has now been bridged, allowing for extra efficient and effectives fire 
extinguishing solutions. Our proposed robotics system is basically an autonomous system which detects and 
extinguishes fire. The first and the most important part is to detect fire correctly. Failure to detect fire may lead to great 
damage. Robots are programmed to locate fire before it spreads out of control. One day, robots may be able to assist 
firefighters in reducing the chance of hurting victims. Fire Robots is a game about a fictional firefighter who saves 
people and puts out fires. Fire-fighting robots move autonomously over the field, attempting to save as many victims as 
possible while also extinguishing the fire within the time limit. 

 
II. PROPOSED TOPOLOGY 

 
The Block diagram of Autonomous fire fighting robot and monitoring through Raspberry pi controller is shown in 
Figure 1. The main elements are: Environmental Process Parameter Measuring Sensors, Raspberry pi, Camera, DC 
Motor. The Environmental Process Parameter measuring sensors are: Temperature and Humidity (DHT 11 Sensor), 
MQ2 Sensor, MQ135 Sensor, Flame Sensor, Ultrasonic Sensor. The measured Environmental Process Parameters are 
applied to the Raspberry pi Microcontroller which is connected with the computer, Mobile phones or Tablets. 
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Fig 2.1 Basic Block of Proposed System 
 
 

III. IMPLEMENTATION OF AUTONOMOUS FIRE FIGHTING ROBOT 
 
This system basically a moving robot it moves with the help of dc motor driven by dc motor driver and finds the fire, 
poisonous gases and hazardous gases with the  help of different sensors. If any above consequences were detected 
system will automatically alerts the perspective sensors and remedies will be taken immediately. 
Fire-fighting robot can be easily and conveniently used and operated automatically when any fire incident occurs in 
educational, industrial and hospital areas to save human life. Fire-fighting Robot comprises of numerous sensors and 
motors, and has small in size, less in weight, with rechargeable batteries, in result it requires less space. Prototype 
provides us greater efficiency to detect the flame, temperature and gas presented in the affected area. The extinguisher 
robot effectively extinguishes fire before it becomes uncontrollable and gives threat to life. Fire-fighting robot also 
successfully move away if any obstacle detected on the path using ultrasonic sensors. 

 
IV. HARDWARE AND SOFTWARE IMPLEMENTATION 

 

 
 

Fig 4.1 Hardware setup 
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Fig 4.2 Simulation Diagram 
 

Simulink is a graphicals programmings environments for modellings, simulatings, and analysings multidomain 
dynamical systems developed by MathWorks. Its main interface consists of a graphicals blocks diagrammings tools and 
a sets of blocks collections that can be customised. Simulink is a multidomains simulations and Models- Baseds 
Designs tool that is frequently useds in automatics controls and digitals signals processing. To examine and initially 
validate the theoretical analysis, simulations are run using PROTEUS software. 

 
V. RESULTS AND DISCUSSION 

 

 
 
This is the output result obtained from the simulation which is run in PROTEUS software,here one of the output result 
shows that the presence of  flame ,gas in the environment by fire and gas sensors. If there is no presence of flame and 
gas it will shows that no gas and flame  which is shown above in one of output results.          

 
VI. CONCLUSION 

 
We have successfully designed and interfaced our fire-fighting robot with different sensors. Since the video of the 
environment live streamed by the camera to the user produces a delay of around 20milliseconds, the robot can be used 
to handle real time with different intensities is not appreciated and can be fatal so in future usage of fire extinguisher is 
proposed. If the environment is badly affected then due to high humidity webcam may not produce clearer video of the 
surrounding and relying only on sensors can be used which by reading the heat signature of the objects finds out the 
regions in fire. 
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