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Abstract: Fire-fighting robots represent a groundbreaking advancement in the field of emergency response, 
particularly in scenarios where human intervention is too dangerous or impractical. These autonomous or 
semi-autonomous robots are designed to assist in detecting, containing, and extinguishing fires, as well as 
conducting rescue operations in hazardous environments. Equipped with a range of sensors, such as thermal 
imaging cameras, gas detectors, and smoke sensors, fire-fighting robots can assess fire conditions in real-
time, navigate challenging terrains, and deliver precise interventions to control or suppress fires. 
Additionally, the integration of artificial intelligence (AI) enables these robots to autonomously analyze 
fire patterns, predict the spread of flames, and make critical decisions that optimize fire-fighting strategies. 
The use of drones, capable of reaching high-rise buildings or remote areas, further enhances the 
effectiveness of fire-fighting robots by enabling aerial monitoring and targeted water or retardant delivery. 
As the technology progresses, future fire-fighting robots will incorporate advanced communication 
systems, allowing seamless coordination between human firefighters and robots, while reducing risks to 
human lives. This paper explores the potential applications, technological advancements, and challenges in 
the development of fire-fighting robots, highlighting their importance in improving fire safety, response 
efficiency, and overall disaster management. 

 
Ⅰ. INTRODUCTION 

In recent years, technological advancements have 
significantly transformed the way emergencies are 
managed, and among these innovations, fire-
fighting robots stand out as a remarkable 
achievement. These robots are specially designed 
to assist or replace human fire-fighters in 
combating fires, especially in high-risk 
environments where human lives could be severely 
jeopardized. By combining robotics, artificial 
intelligence, and modern fire fighting techniques, 
these machines promise to revolutionize disaster 
response and make fire fighting operations safer, 
faster, and more efficient. Fire fighting is an 
inherently dangerous profession, requiring 
individuals to face intense heat, toxic smoke, 
unstable structures, and unpredictable fire 
behaviour. Despite rigorous training and advanced 
protective gear, human fire-fighters are often 
limited by physical endurance and safety 
constraints. This is where fire fighting robots come 
into play. Equipped with advanced sensors,  
 

 
cameras, and thermal imaging systems, these robots 
can detect fire hotspots, navigate through smoke-
filled spaces, and relay critical real-time information 
to fire fighting teams. Some models can even directly 
extinguish fires using water, foam, or specialized fire-
suppressant chemicals. By doing so, they reduce the 
risks for human fire-fighters and enhance the overall 
effectiveness of fire management. The design of fire 
fighting robots varies depending on their intended 
use. Some robots are compact and highly 
manoeuvrable, enabling them to navigate narrow 
spaces or climb stairs in buildings. Others are robust 
and powerful, built to withstand intense heat and 
handle large-scale industrial fires. For instance, 
robots like the Thermite RS3 are remotely operated 
and can spray water or foam at high pressure over 
long distances, making them suitable for tackling 
hazardous chemical fires or fires in nuclear facilities. 
Meanwhile, smaller robots are often used in 
residential or commercial buildings to scout the area 
and gather data before fire-fighters enter the 
scene.One of the most notable features of fire fighting 
robots is their integration of artificial intelligence (AI) 
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and autonomous capabilities. These robots can 
analyse their surroundings, identify obstacles, and 
make real-time decisions without constant human 
intervention. For example, autonomous 
navigation systems allow robots to move through 
complex environments while avoiding hazards. 
Some robots are even equipped with machine 
learning algorithms that improve their 
performance over time by learning from past fire 
fighting scenarios. This level of intelligence not 
only enhances their operational efficiency but 
also reduces the workload on human fire-fighters, 
allowing them to focus on strategic decision-
making and rescue operations. The use of fire 
fighting robots extends beyond urban settings. 
Forest fires, which are increasingly frequent due 
to climate change, present unique challenges for 
traditional fire fighting methods. Robots 
equipped with drones can be deployed to monitor 
vast areas, detect early signs of fire, and assist in 
containing the flames. These robots can operate 
in remote or inaccessible areas, providing crucial 
support in mitigating large-scale disasters. 
Similarly, robots designed for marine 
environments are used to tackle fires on ships or 
oil rigs, where conventional fire fighting 
techniques might be less effective.Despite their 
numerous advantages, fire fighting robots are not 
without challenges. High costs, technical 
complexities, and the need for continuous 
maintenance are significant barriers to their 
widespread adoption. Additionally, their reliance 
on remote control or autonomous systems raises 
concerns about reliability, especially in critical 
situations where a malfunction could have dire 
consequences. However, ongoing research and 
development efforts are addressing these 
limitations, making these robots more affordable, 
durable, and user-friendly. Fire fighting robots 
are an innovative solution designed to assist or 
replace human fire-fighters in combating fires, 
especially in high-risk and hazardous 
environments. By integrating robotics, artificial 
intelligence (AI), and advanced engineering, 
these machines provide a safer and more efficient 
approach to fire fighting. Human fire-fighters 

often face intense heat, toxic smoke, and collapsing 
structures during fire incidents, making the task 
dangerous and life-threatening. Fire fighting robots 
are built to mitigate these risks by operating in 
conditions that are too perilous for humans.Equipped 
with sensors, cameras, and thermal imaging systems, 
fire fighting robots can detect fire hotspots, navigate 
smoke-filled spaces, and provide real-time data to 
emergency teams. Some models are remotely 
controlled, while others operate autonomously, 
utilizing AI to make decisions, avoid obstacles, and 
find optimal paths in dynamic environments. Their 
versatility allows them to handle various fire 
scenarios, from residential and industrial fires to 
large-scale forest or marine incidents. For example, 
robust robots like the Thermite RS3 can spray water 
or foam at high pressure to extinguish fires, while 
drones equipped with sensors can monitor forest fires 
from the sky.The benefits of fire fighting robots are 
significant, including enhanced safety for human fire-
fighters, faster response times, and improved 
efficiency in fire suppression. However, challenges 
such as high costs, technical limitations, and the need 
for regular maintenance must be addressed for 
broader adoption. Despite these hurdles, ongoing 
advancements in robotics and AI are steadily 
overcoming these obstacles. Fire fighting robots 
represent a major technological leap in disaster 
management, paving the way for safer, more effective 
methods of protecting lives, property, and the 
environment from the devastating impact of fires. As 
the robotic field is developed a lot, human interaction 
is made less and the robots are widely used for the 
purpose of safety. Fire accidents have become 
common in our day-to-day life and sometimes it may 
lead to dangerous problems which will be harder for 
the firemen for protecting the human life. In order to 
avoid these cases, this robot is used to guard human 
lives, surroundings and wealth from the fire 
accidents. For engineering students, who are 
interested in robotics, this firefighting robot project is 
an advanced project. The Bluetooth technology for 
remote operation and Arduino UNO R3 are 
incorporated in this project.In conclusion, fire 
fighting robots represent a crucial step forward in 
enhancing public safety and disaster management. By 
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complementing the efforts of human fire-fighters, 
these robots not only minimize risks but also 
enable faster and more effective responses to 
emergencies. As technology continues to evolve, 
the role of fire fighting robots is expected to 
expand further, paving the way for a safer and 
more resilient future in fire management. 
 
Ⅱ.   LITERATURE REVIEW 

Jeelani, S., et al., Robotics and medicine: A 
scientific rainbow in hospital. Journal of 
Pharmacy & Bioallied Sciences, 2015. 
The article "Robotics and Medicine: A Scientific 
Rainbow in Hospital" by Jeelani, S., et al., 
published in the Journal of Pharmacy & Bioallied 
Sciences in 2015, explores the transformative role 
of robotics in the healthcare sector. It highlights 
how advancements in robotic technology have 
revolutionized medical procedures, patient care, 
and hospital systems, marking a new era in 
healthcare delivery. Robotics in medicine 
encompasses a wide range of applications, 
including surgical robots, diagnostic tools, 
rehabilitation systems, and service robots in 
hospitals. Surgical robotics, for instance, enables 
minimally invasive procedures with enhanced 
precision, reduced recovery times, and minimal 
complications. Systems like the da Vinci Surgical 
System are exemplars of this innovation, allowing 
surgeons to perform complex operations with 
robotic-assisted precision. The article also 
discusses the integration of robotics in diagnostics 
and imaging, where robots facilitate accurate and 
swift identification of medical conditions. Robots 
equipped with advanced imaging technologies and 
artificial intelligence algorithms can interpret 
diagnostic data, enhancing early disease detection 
and personalized treatment plans. Furthermore, 
rehabilitation robotics is transforming post-
operative care and therapy for individuals with 
physical disabilities. Robotic exoskeletons and 
assistive devices are empowering patients to regain 
mobility and independence, improving their 
quality of life.In addition to clinical applications, 
robotics plays a crucial role in hospital 
management and patient services. Service robots 

are employed for tasks such as medication delivery, 
sanitation, and logistical support, reducing the 
workload on healthcare professionals and allowing 
them to focus on critical medical tasks. These robots 
contribute to maintaining high standards of hygiene, 
especially in sensitive environments like operating 
rooms and intensive care units. The authors also 
emphasize the potential of robotic telepresence in 
bridging geographical barriers, enabling specialists to 
provide consultations and even perform surgeries 
remotely. Despite its advantages, the adoption of 
robotics in medicine presents challenges, including 
high costs, the need for specialized training, and ethical 
concerns related to patient safety and the potential loss 
of the human touch in care. The article calls for a 
balanced approach, advocating for collaborative 
efforts among technologists, healthcare providers, and 
policymakers to address these challenges and 
maximize the benefits of robotics in medicine.In 
conclusion, the article portrays robotics as a "scientific 
rainbow" in healthcare, symbolizing the convergence 
of technology and medicine to create a brighter and 
more efficient future. By enhancing precision, 
efficiency, and accessibility, robotics is not only 
reshaping how healthcare is delivered but also setting 
the stage for innovations that will continue to improve 
patient outcomes and revolutionize medical science. 
 
J. Raju, S. S. Mohammed, J. V. Paul, G. A. John and 
D. S. Nair, Development and implementation of 
arduino microcontroller based dual mode fire 
extinguishing robot, IEEE International Conference 
on Intelligent Techniques in Control, Optimization 
and Signal Processing (INCOS), 2017 
The paper "Development and Implementation of 
Arduino Microcontroller-Based Dual Mode Fire 
Extinguishing Robot" by J. Raju, S. S. Mohammed, J. 
V. Paul, G. A. John, and D. S. Nair, presented at the 
IEEE International Conference on Intelligent 
Techniques in Control, Optimization, and Signal 
Processing (INCOS) in 2017, discusses the design and 
deployment of a fire-extinguishing robot capable of 
operating in two distinct modes. The primary objective 
of this project is to enhance fire safety by creating an 
autonomous system that can effectively detect and 
extinguish fires in hazardous or hard-to-reach 
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environments. This innovative approach leverages 
Arduino microcontrollers as the central control 
unit, ensuring cost-effectiveness, simplicity, and 
versatility.The robot operates in two modes: 
autonomous and manual. In the autonomous mode, 
the robot is programmed to detect and navigate 
toward fire sources using integrated sensors such 
as flame sensors, temperature sensors, and infrared 
modules. These sensors work collaboratively to 
ensure accurate fire detection, even in 
environments with obstacles or limited visibility. 
The robot’s navigation system employs algorithms 
that optimize its path, allowing it to avoid obstacles 
while reaching the fire source efficiently. Once the 
fire is detected, the robot activates its extinguishing 
mechanism, which uses either water or foam 
depending on the fire type. The authors highlight 
the importance of this capability in scenarios like 
industrial fires or accidents in confined spaces 
where human intervention may be risky.In manual 
mode, the robot can be remotely controlled by an 
operator using a wireless communication interface, 
such as Bluetooth or RF modules. This mode 
provides flexibility, allowing human intervention 
when precision is required, or when the 
autonomous system faces challenges in complex 
environments. The dual-mode functionality 
ensures that the robot can adapt to a wide range of 
scenarios, enhancing its applicability in real-world 
operations.The authors detail the robot’s hardware 
and software architecture, including the use of 
Arduino for seamless integration of sensors, 
actuators, and communication modules. The 
simplicity of the Arduino platform makes it 
accessible and easy to program, making it a 
preferred choice for prototyping and deployment. 
Additionally, the paper discusses the use of power-
efficient motors for mobility and a reliable power 
supply system to ensure uninterrupted 
operation.The paper emphasizes the significance of 
this dual-mode system in improving fire safety and 
reducing human casualties during fire-fighting 
operations. By combining autonomous capabilities 
with manual control, the robot addresses 
limitations of traditional fire-fighting methods and 
demonstrates the potential of robotics in life-saving 

applications. Furthermore, the system’s modular 
design allows for future enhancements, such as the 
integration of advanced sensors, machine learning 
algorithms for better decision-making, and improved 
fire suppression techniques.In conclusion, the study 
showcases the development of a versatile and practical 
solution for fire emergencies using robotics. The 
Arduino-based dual-mode fire-extinguishing robot is a 
testament to the growing role of intelligent systems in 
critical safety applications, highlighting a path forward 
for innovation in emergency response technologies. 
 
Ⅲ.   OBJECTIVES  

The objective of the fire-fighting robot is to 
autonomously detect and extinguish fires in hazardous 
environments where human intervention may be 
dangerous or impractical. Equipped with sensors, 
cameras, and thermal imaging systems, the robot is 
designed to locate the source of the fire and navigate 
through the affected area, all while avoiding obstacles 
and ensuring safe navigation. Once the fire is detected, 
the robot deploys an effective fire suppression system, 
such as water or foam, to control and extinguish the 
flames. The goal is to enhance safety, reduce human 
risk, and improve efficiency in fire-fighting operations, 
especially in inaccessible or large-scale fire scenarios. 
 
Ⅳ.  COMPONENTS 

4.1 Flame sensor 
A flame sensor is a device designed to detect the 
presence of a flame, commonly used in safety and 
monitoring systems for burners, furnaces, and other 
flame-producing equipment. These sensors operate by 
identifying specific characteristics of flames, such as 
ultraviolet (UV) or infrared (IR) radiation, heat, or 
ionized particles produced during combustion. There 
are various types of flame sensors, including UV 
sensors, IR sensors, ionization sensors, and optical 
sensors that combine UV and IR detection for higher 
accuracy. Applications of flame sensors range from 
industrial combustion systems and fire safety alarms to 
household appliances and aerospace technologies. As 
shown in fig-1 While they offer high sensitivity and 
fast response times, challenges such as susceptibility to 
interference from external light sources and the need 
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for regular maintenance must be addressed to 
ensure reliable operation. 

Fig- 1: Flame sensor(Courtosy Google) 
 

4.2 Arduino UNO 
The Arduino Uno is a popular microcontroller 
board widely used in electronics and programming 
projects, especially among beginners. Based on the 
ATmega328P microcontroller, it features 14 digital 
input/output pins (6 of which can be used as PWM 
outputs), 6 analog input pins, and a USB 
connection for programming and power. 
Additionally, it has a 16 MHz quartz crystal, a 
power jack, an ICSP header, and a reset button. Its 
open-source design and compatibility with a vast 
ecosystem of shields and libraries make it versatile 
for various applications, including robotics, IoT, 
automation, and interactive devices. The Arduino 
Uno is powered via USB or an external power 
supply and programmed using the user-friendly 
Arduino IDE, which supports the C++-based 
Arduino programming language.Fig-2 shows the 
Arduino UNO 

 
 
 
 
 
 
 
 
 
 
 
 

Fig- 2: Arduino UNO (Courtosy Google) 
 

4.3 BO motors 
Brushless DC motors (BLDC motors), also commonly 
referred to as BO motors in hobbyist and robotics 
communities, are a type of electric motor widely used 
due to their efficiency, durability, and compact design. 
Unlike traditional brushed motors, BO motors do not 
rely on brushes for commutation. Instead, they use 
electronic control to switch the current through the 
windings, enabling smoother and more precise 
operation. These motors are ideal for applications 
where reliability and precision are critical, such as 
drones, RC cars, and robotic arms. BO motors are 
valued for their low maintenance, high torque-to-
weight ratio, and ability to operate at high speeds, 
making them a popular choice in modern engineering 
projects.As shown in fig-3 

 
 
 
 
 
 

Fig- 3: BO motors (Courtosy Google) 
 
4.4 Mini servo 
A mini servo is a compact servo motor designed for 
applications where small size and lightweight 
construction are important. It is commonly used in 
robotics, remote-controlled vehicles (like RC planes, 
cars, and boats), and hobbyist projects. Mini servos 
typically operate with standard pulse width modulation 
(PWM) signals, making them easy to control using 
microcontrollers such as Arduino or Raspberry Pi.Fig 
4 shows the mini servo 
 

 
 
 
 
 
 
 

 
 

Fig- 4: Mini servo (Courtosy Google) 
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4.5 Water pump 5-9V 
It is a compact, low-power device designed for 
small-scale water circulation and transfer 
applications. These pumps are commonly used in 
projects like DIY fountains, aquariums, 
hydroponic systems, and cooling setups for 
electronics. Operating within a voltage range of 5 
to 9 volts, they are energy-efficient and compatible 
with power supplies from batteries, USB power 
banks, or microcontrollers like Arduino. Typically, 
these pumps are submersible, making them ideal 
for quiet operation underwater, and they can handle 
moderate flow rates, usually ranging from 80 to 
300 liters per hour, depending on the model. Their 
small size and low weight make as shown in fig-5  
them easy to integrate into portable and space-
constrained designs. With simple wiring and 
minimal maintenance needs, these pumps are 
excellent for hobbyist and educational projects 
requiring reliable water circulation.  

 
 
 
 
 
 
 
 
 

Fig- 5: Water pump 5-9V (Courtosy Google) 
 

4.6 Water bottle 
A water tank or bottle is a container designed to 
store and dispense water for various purposes. 
Water tanks are typically larger and used for 
domestic, agricultural, or industrial applications, 
providing a reliable water supply when direct 
access to a water source is unavailable. They can 
be made from materials like plastic, metal, or 
concrete, and often come with features to prevent 
contamination, such as lids or filters. On the other 
hand, water bottles are portable and used for 
personal hydration. These bottles are usually made 
from plastic, metal, or glass and come in various 
sizes, ranging from small, single-use bottles to 
larger, reusable ones with features like insulation 

to keep water at the desired temperature. Both serve the 
essential purpose of ensuring water availability, with 
tanks focusing on bulk storage and bottles catering to 
convenience and portability.Fig-6 shows the water 
bottle 
 
 
 
 
 
 
 
 

 
 
 

Fig- 6:Water bottle (Courtosy Google) 
 

4.7  Batteries (3.7V) 
Batteries(3.7V) are commonly used rechargeable 
power sources found in a wide range of portable 
electronic devices. These batteries are typically 
lithium-ion (Li-ion) or lithium-polymer (LiPo) types, 
known for their high energy density, lightweight 
construction, and reliability. A single 3.7V cell 
provides a nominal voltage of 3.7 volts, which can vary 
between 4.2V when fully charged and around 3.0V 
when discharged. These batteries are ideal for 
applications like drones, RC vehicles, smart phones, 
wearables, and DIY electronics, as they offer a good 
balance of capacity and size as shown in fig-7 . 
However, they require careful handling due to their 
sensitivity to overcharging, deep discharge, and high 
temperatures, which can lead to reduced lifespan or 
safety risks. To ensure longevity and safety, 3.7V 
batteries are often paired with battery management 
systems (BMS) or protection circuits. 

 
 

 
 
 

                                 
 
 

Fig- 7:Batteries(3.7V) (Courtosy Google) 
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4.8 Jumper wires   
 Jumper wires are short, insulated conductors with 
connectors at each end, designed for use in 
prototyping and circuit development. They are 
commonly used to create temporary connections 
between components on breadboards, 
microcontrollers, or other electronic modules 
without the need for soldering. Jumper wires come 
in three types: male-to-male, male-to-female, and 
female-to-female, depending on the connection 
requirements as shown in fig-8. Their insulation 
ensures safety and prevents short circuits, while 
their flexibility and ease of use make them essential 
tools for electronics projects, allowing for quick 
modifications and testing in circuit designs. 

Fig- 8:Jump wires (Courtosy Google) 
 

4.9 TIP-122 transistor 
The TIP-122 is a popular NPN Darlington power 
transistor widely used in electronic circuits for 
switching and amplification applications. It 
features a high current gain, making it suitable for 
driving loads like motors, relays, and LEDs with 
minimal base current. The TIP-122 can handle a 
maximum collector current of 5A and a collector-
emitter voltage of 100V, making it robust for 
medium-power applications. Its Darlington 
configuration includes two transistors in a single 

package, offering higher current amplification but with 
a slightly higher voltage drop across the collector-
emitter junction. The TIP-122 is often used in hobbyist 
and industrial projects due to its ease of use and 
compatibility with microcontrollers.Fig 9 shows the 
TIP-122  transistor 

 
 
 
 
 
 
 
 

Fig- 9:TIP-122transistor (Courtosy Google) 
 
4.10 Capacitor(104 pf) 
A capacitor(104 pF) is a small-value capacitor often 
used in electronic circuits for tasks such as filtering, 
bypassing, and timing applications. The "104" 
marking on the capacitor indicates its capacitance 
value using a standard code: the first two digits ("10") 
are significant, and the third digit ("4") is the 
multiplier in picofarads (pF). Therefore, 104 
translates to 10×104=100,00010 \times 10^4 = 
100,000 pF, which equals 0.1 microfarads (0.1 μF0.1 
\, \mu\text{F}). These capacitors are typically 
ceramic in construction as shown in fig-10, making 
them compact, reliable, and well-suited for high-
frequency or AC signal handling. Their small 
capacitance value is especially useful in decoupling 

applications, where they help stabilize power supplies 
by smoothing out voltage spikes and noise.  
 
 
 
 

Fig- 10:Capacitor(104pf) (Courtosy Google) 
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4.11  Resistor(1k) 
A resistor(1k) is a resistor with a resistance value 
of 1,000 ohms, commonly used in electronic 
circuits for various purposes, such as limiting 
current, dividing voltage, or pulling up/down 
signal lines. It is often employed in conjunction 
with LEDs to prevent excessive current that could 
damage the LED, or as part of a voltage divider to 
step down voltage levels. A 1k resistor is also 
frequently used in microcontroller-based circuits to 
ensure safe interfacing between components or to 
stabilize signals. Its standard resistance value and 
availability make it a versatile component in both 
hobbyist and professional electronics projects.Fig 
11 shows the 1k resistor 

 
 

Fig- 11:Resistor(1k)  (Courtosy Google) 
 

V. BLOCK DIAGRAM 

The Figure 12 shows theblock diagram of  fire 
fighter this fire-fighting robot system is designed 
to autonomously detect and extinguish small fires 
using a combination of sensors, motors, and a 
water pump, all coordinated by an Arduino 
microcontroller. The robot is powered by a 
central power supply that energizes all 
components, including the sensors, motors, servo, 
and controller. Flame sensors are placed on the 
left, right, and front sides of the robot to detect the 
presence and direction of fire. These sensors send 
signals to the Arduino, which acts as the brain of 
the system. Based on the input from the sensors, 
the Arduino determines the location of the fire 
and sends appropriate commands to the motor 
driver, which in turn controls the left and right 
motors to navigate the robot toward the fire 
source.As the robot approaches the fire, the 

Arduino also activates a servo motor, which adjusts 
the position of a water nozzle connected to a pump 
and tank system.  

Fig- 12:Block diagram of fire fighter 
 
Once the robot is within range, the pump is turned on 
to spray water at the fire, effectively extinguishing it. 
The entire system works in a closed loop, where the 
sensors continually monitor for fire, and the robot 
adapts its actions accordingly. This type of robot is 
useful for educational projects and can be a prototype 
for industrial or rescue applications, where robots can 
be used to handle fire hazards in unsafe environments 
without risking human lives. 
 

VI. WORKING 

This fire-fighting robot is designed to autonomously 
detect and extinguish small flames. The flame sensors 
continuously monitor their surroundings, and when 
any sensor detects a fire, it sends a signal to the 
Arduino UNO. The Arduino processes these signals 
to determine the direction of the fire—left, right, or 
forward. Based on the location, it drives the BO 
motors via the motor driver to navigate the robot 
toward the fire.Once the robot is close enough to the 
flame, the Arduino activates the mini water pump 
using a TIP-122 transistor, which acts as an electronic 
switch. The 1k resistor ensures safe current flow to 
the transistor’s base, and the 104pF capacitor helps 
filter out noise or voltage spikes. The water pump, 
connected to a small bottle, sprays water to extinguish 
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the fire.A servo motor can also be included to 
move the nozzle for better targeting .The circuit 
of fire fighter is shown in fig-13 Power is supplied 
by onboard batteries, and jumper wires ensure 
connectivity between all the components. This 
system offers a simple but effective approach for 
fire safety in small environments. 

 
 
 
 

 
 
 
 

 
 

 
 
 

 
 
 

 
 

 
Fig- 13:Circuit  diagram of fire fighter 

 
Ⅶ. RESULTS AND DISCUSSION 

The prototype of the firefighting robot was 
successfully implemented and tested in a 
controlled environment. As shown in Figure 14, 
the robot demonstrated effective flame detection 
and extinguishing capabilities. When a flame was 
introduced, the flame sensors accurately 
identified its direction, allowing the Arduino 
UNO to drive the BO motors and steer the robot 
toward the source of the fire. Upon reaching a 
close distance, the mini water pump was activated 
via the TIP-122 transistor circuit, resulting in a 
targeted spray of water onto the flame. The robot 
successfully extinguished the fire in multiple 
trials, confirming the reliability of the detection 
and actuation systems. The onboard components, 
including the motor driver and the power system, 
functioned as expected without overheating or 

delays. Overall, the robot provides a promising low-
cost solution for small-scale fire emergencies and 
could be further enhanced with improved sensors and 
a more powerful extinguishing system for broader 
applications. Fig-14 shows the results of fire fightere 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig- 14:Result of fire fighter 
 
Ⅷ. CONCLUSION 

In this project, we successfully developed a fire-
fighting robot capable of detecting and extinguishing 
fires in a controlled environment. The robot was 
equipped with essential components such as a flame 
sensor, temperature sensor, water pump, and 
servo motors for movement and firefighting actions. 
Using a microcontroller (e.g., Arduino), the robot 
autonomously navigated towards the source of the 
fire, detected the flames, and activated the water 
pump to extinguish the fire effectively. 
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