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A B S T R A C T 

An autonomous or remotely operated device used to support disaster response activities is called a disaster management robot. These robots can be used to provide 

supplies and medical aid to individuals in need, analyze and monitor the amount of a disaster's devastation, look for survivors in hazardous places, and seek for 

survivors themselves. The ability of disaster management robots to carry out duties that are too risky or challenging for people is one of its main advantages. Robots, 

for instance, can be given sensors to identify radiation, gas leaks, and other dangerous elements, enabling them to safely explore disaster zones and offer crucial 

information to rescue crews. A disaster management robot is an autonomous or remotely controlled gadget that supports disaster response operations. These robots 

can be used to assist those in need with supplies and medical care, analyse and track the destruction caused by a disaster, search for survivors in dangerous areas, 

and even go in search of survivors. The ability of disaster management robots to carry out duties that are too dangerous or challenging for people is one of its main 

advantages. Robots can be equipped with sensors to detect radiation, gas leaks, and other hazardous substances, allowing them to safely explore disaster areas and 

provide vital information to rescue teams. 
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1. Introduction 

Disaster Management Robot: A Promising Humanitarian Assistance approach. Disasters are unpredictable and can occur at any time. The effects can be 

disastrous from natural catastrophes like floods, earthquakes, and storms to man-made catastrophes like industrial accidents and terrorist attacks. First 

responders and those providing humanitarian relief to victim’s labor tirelessly, but they frequently run against obstacles that might make their task 

difficult. Disaster management robot can be a useful tool in these circumstances for assisting and enhancing human efforts. A specifically created robot 

called a disaster management robot is used to support rescue and relief efforts when a disaster strikes. These robots have cutting-edge sensors and cameras 

that can find and find victims as well as their surroundings.  

They are perfect for usage in crisis situations since they can traverse rough terrain. Several types of robots with different functions are available for 

disaster management. For example, there are robots that can search through debris for people trapped in ruins of buildings. These robots have cameras 

and sensors that can identify the presence of people and give rescuers important information. Aerial drones can also deliver information about disaster 

areas in real-time, assisting rescue teams in planning and prioritizing their rescue operations. The capability of disaster management robots to carry out 

duties that would be too risky for humans is another benefit. For instance, they can access dangerous locations that would be too risky for human workers, 

such chemical factories or nuclear power plants. This makes it possible for them to complete tasks that would otherwise be impossible while also 

significantly lowering the risk of damage or death to rescue personnel. They can be used to communicate with victims and rescue crews, as well as to 

deliver updates on the status of rescue efforts in real time. 

Although they are still in the early stages of research, disaster management robots have already been applied in a number of real-world situations. Robots, 

for instance, were employed to assess and clean up the damaged reactors during the Fukushima nuclear catastrophe in 2011. Robots were also utilized to 

search for survivors in the wreckage of collapsed buildings during the 2015 earthquake in Nepal. Disaster management robots still have a number of 

obstacles to overcome, despite their potential. Their cost, as they are frequently expensive to produce and operate, is one of the largest obstacles. In order 

to function properly, they also need specific training and knowledge, which can be difficult for groups who lack the requisite funding. A fire fighting and 

hazard gas detection robot is designed to assist in situations where it is not safe for humans to enter, such as in a burning building or in the presence of 

hazardous gases. The robot is equipped with various sensors and tools that allow it to detect fires, smoke, and hazardous gases, and to extinguish fires 

using water, foam, or other firefighting agents. The robot may have a tracked or wheeled base for mobility, and a sturdy, fire-resistant chassis to protect 

its internal components from heat and flames. It may also be equipped with cameras and other sensors to allow remote operators to monitor the situation 

from a safe distance. 

In summary, disaster management robots offer a viable way to support and supplement human efforts in times of calamity. The potential advantages of 

these robots in terms of safety, efficiency, and efficacy are substantial, however there are still obstacles to be solved. Robots for disaster management are 

likely to become more crucial to future humanitarian relief initiatives as technology develops. 

http://www.ijrpr.com/
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2. Methodology 

The purpose of the firefighting, and gas detection robot is to provide assistance in situations when it is unsafe for people to enter, as in a burning building 

or when there are dangerous gases present. The robot is outfitted with a variety of sensors and instruments that enable it to identify dangerous gases, 

smoke, and fires, as well as put out fires with the help of water, foam, or other firefighting substances. The robot's base may be wheeled or tracked for 

movement, and its chassis may be strong and fireproof to shield the interior parts from heat and flames. In order to enable remote operators to observe 

the situation from a secure distance, it may also be fitted with cameras and other sensors. Disaster management robot using Arduino uses an approach 

that includes establishing project requirements, choosing components, designing and building the robot, programming the Arduino board, testing the 

robot, making any necessary changes, and finishing the project. 

Components used in this process are given below: 

Two IR flame sensors for fire detection 

Two smoke sensors for toxic gas detection 

Two motors with 2000 rpm 

Two motors with 500 rpm 

Bluetooth module 

Arduino UNO 

Integrated circuit (IC) 

Speaker 

12v Batteries -2 

Pump & Sprinkler 

Water tank 

Wheels 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-1. Block Diagram of Disaster Management Robot 

The following are the essential elements needed for the robot: 

Arduino: The brain of the robot is an Arduino board, which also controls all the other parts. The output signals are sent to motors and other devices after 

it gets input from various sensors. 

Bluetooth Module: The robot and the control system communicate wirelessly thanks to a Bluetooth module. With a smartphone or tablet, the user can 

operate the robot thanks to this module. It receives input from various sensors and sends output signals to motors and other devices. 
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Flame Sensor: Fires are discovered using a flame sensor. When a flame is detected, it can alert the Arduino board to turn on the fire extinguishing system. 

A gas sensor is used to find out whether dangerous gases, like carbon monoxide or natural gas, are present. To alert the user to the presence of hazardous 

chemicals, it signals the Arduino board. 

Gas Sensor: A gas sensor is used to detect the presence of hazardous gases, such as carbon monoxide or natural gas. It sends a signal to the Arduino 

board to warn the user about the presence of dangerous gases. 

Motor Drivers: The robot's motor drivers are used to regulate the speed and direction of the robot's motors. They take signals from the Arduino board 

and use those signals to operate the motors. This system puts out fires by using a foam dispenser, water pump, or other extinguishing methods. When a 

flame is detected, the Arduino board turns it on. 

Fire Extinguishing Mechanism: This mechanism can be a water pump, foam dispenser, or other device that can extinguish fires. It is activated by the 

Arduino board when a flame is detected. 

Battery: The robot needs a battery to run. The dimensions and weight of the device determine the kind and size of the battery. 

Ultimately, the robot uses Bluetooth to connect with the user and detect flames and dangerous substances. With a smartphone or tablet, the user may 

operate the robot and turn on the fire extinguisher when necessary. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2. Disaster Management Robot 

3. Results and Discussions 

Robotic firefighters are created to help real firefighters put out flames. They can move through dangerous areas including burning buildings, tunnels, and 

chemical facilities autonomously or under remote control. To find and put out flames, these robots can be fitted with sensors, cameras, and water or foam 

spraying systems. Using firefighting robots can improve response times to fires in hard-to-reach places while lowering the danger of injury to human 

firefighters. 

Robots that can detect and identify hazardous gases are developed for use in industrial settings, laboratories, and other locations where gases may be 

dangerous to people's health and safety. These robots are capable of having sensors that can identify many kinds of gases, such as hazardous, flammable, 

and explosive gases. The robots' ability to work in hazardous environments and their ability to deliver real-time data on gas concentrations and location 

enable quick responses to gas leaks and spills. 

Robotic hazard gas and firefighting systems may improve emergency reaction security, effectiveness, and precision. These robots are still in the 

development stage, therefore there are still problems to be solved, like the need for more effective sensors, power source and communication systems. 

Also, the price of these robots can be too high for some businesses, which might prevent their wide adoption. In summary, robots that can fight fires and 

identify hazardous gases have the potential to improve emergency response capabilities and lower the risk of harm to first responders who are human. 

Future responses to fires and hazardous gas situations will probably be more effective and efficient as result of the continued development and 

improvement of these technologies. 
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4. Conclusion 

In conclusion, robots that fight fires and detect gas hazards have proven to be quite useful in a variety of settings and sectors. These robots are outfitted 

with cutting-edge sensors and technologies that allow them to identify fires and gas leaks that could be dangerous rapidly and take immediate action to 

reduce the dangers. Robotic firefighting systems are especially helpful in situations where human firefighters are unable to intervene, like in high-rise 

structures or dangerous surroundings. They can go through confined spaces and rubble-filled places while sprinkling water or products that put out fires. 

They can also be operated remotely, lessening the chance that human firefighters will be hurt. In a similar vein, robots that detect hazardous gases are 

useful for locating poisonous and dangerous gases in industrial settings or places where gas leaks may be present.  

These robots are capable of immediately detecting the presence of gas and sending operators real-time data and alarms so they may react appropriately 

to contain the problem. Robotic firefighting and hazard gas detection systems are useful instruments that can assist prevent mishaps, lower the chance of 

worker injury, and lessen property damage. These robots' importance in ensuring safety in dangerous areas will surely increase as technology develops 

and they become more sophisticated. 
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