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ABSTRACT 

Floods are among the most devastating natural disasters, often causing significant loss of life and property due 

to the difficulty of reaching affected areas quickly and safely. Traditional rescue operations usually involve 

human rescuers who face high risks while navigating through flooded regions with strong currents, debris, and 

limited visibility. To address these challenges, this project proposes an Automatic Controlled Unmanned Flood 

Rescuing Robotic Boat, designed to assist rescue teams by performing search and rescue operations in flooded 

environments without direct human intervention. The proposed system integrates sensors, microcontrollers, and 

wireless communication technologies to enable autonomous or remote-controlled navigation in flood-affected 

areas. The robotic boat is equipped with components such as GPS for location tracking, ultrasonic sensors for 

obstacle detection, and a camera module for real-time monitoring. It can move through water, identify stranded 

victims, and deliver essential rescue materials such as life jackets, food, or first-aid kits. The system is designed 

to operate efficiently in harsh environmental conditions while reducing the risk to human rescuers. By utilizing 

automation and intelligent control mechanisms, the unmanned robotic boat enhances the efficiency and speed 

of rescue missions during flood disasters. The implementation of this system demonstrates the potential of 

robotic technologies in disaster management, providing a safer and more reliable solution for emergency rescue 

operations in flooded areas. 

Keywords: Unmanned Robotic Boat, Flood Rescue System, Disaster Management, Autonomous Navigation, GPS 

Tracking, Ultrasonic Sensors, Wireless Communication, Search and Rescue Robotics, Embedded Systems, Remote 

Monitoring.

I. INTRODUCTION 

Floods are one of the most common and destructive 

natural disasters occurring across many parts of the 

world. They cause severe damage to infrastructure, 

agriculture, and human life. During flood situations, 

large areas become submerged in water, making it 

extremely difficult for rescue teams to reach stranded 

victims quickly. Strong water currents, floating 

debris, and poor visibility further increase the risk for 

human rescuers. Therefore, there is a strong need for 

advanced technological solutions that can support 

rescue operations while ensuring the safety of rescue 

personnel. 

With the advancement of robotics and embedded 

systems, unmanned vehicles are increasingly being 

used in disaster management and emergency 

response. Robotic systems can operate in hazardous 

environments where human access is limited or 

dangerous. Unmanned surface vehicles, in particular, 

have gained attention for water-based operations 

such as surveillance, monitoring, and rescue 

missions. These systems can be remotely controlled 

or automatically guided using sensors, cameras, and 

navigation technologies. 

The Automatic Controlled Unmanned Flood 

Rescuing Robotic Boat is designed to assist rescue 

teams during flood emergencies by providing a safe 

and efficient method of reaching affected areas. The 

robotic boat can navigate through flooded regions 

while carrying essential rescue supplies or helping 

locate trapped individuals. By integrating 

technologies such as GPS modules, ultrasonic 

sensors, wireless communication systems, and 

cameras, the boat can detect obstacles, monitor 

surroundings, and transmit real-time information to 

rescue operators. 

This system aims to reduce the risks faced by human 

rescuers while improving the speed and effectiveness 
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of flood rescue operations. The robotic boat can be 

deployed quickly in flooded areas to perform search 

and rescue tasks, making disaster response more 

efficient. The implementation of such intelligent 

robotic systems highlights the growing role of 

automation and robotics in enhancing disaster 

management and humanitarian assistance efforts. 

II. LITERATURE SURVEY 

1. Title: Autonomous Surface Vessel for Search and 

Rescue Operation 

Authors: Hasmah Mansor, Muhammad Haziq 

Norhisam, Zulkifli Zainal Abidin, Teddy Surya 

Gunawan 

Abstract: 

This study proposes the design and development of 

an autonomous surface vessel (ASV) intended for 

search and rescue operations in water environments. 

The system integrates technologies such as GPS, 

wireless communication, and sensors to detect and 

locate victims or objects on the water surface. A 

ground control station is used to monitor sensor data 

and control the vessel remotely. The results 

demonstrated that the vessel could navigate 

autonomously and transmit real-time data within a 

range of approximately 100 meters, thereby reducing 

the risk to human rescue teams during emergency 

operations.  

2. Title: Autonomous Surface Vehicle in Search and 

Rescue Process of Marine Accident Victims 

Authors: A. Z. Akbar et al. 

Abstract: 

This research presents the design of an autonomous 

surface vehicle for assisting search and rescue 

missions in marine accidents. The vehicle utilizes 

sensors such as GPS, compass, gyroscope, and 

inertial measurement unit (IMU) to maintain stability 

and navigation. The system is implemented using a 

robotic operating system (ROS) framework that 

allows the vehicle to autonomously detect and track 

objects in water environments. The study shows that 

such robotic platforms can effectively support rescue 

teams by scanning large water areas and identifying 

victims more efficiently.  

3. Title: Underwater Research and Rescue Robot 

Authors: Md. Tanzil Shahria, Sabrina Rabbi, Kimia 

Tuz Zaman, Mohammad Monirujjaman Khan 

Abstract: 

This paper introduces an underwater research and 

rescue robot designed to assist coast guard and rescue 

teams in saving lives during maritime accidents. The 

system uses a Raspberry Pi as the main control unit 

and a camera module to provide live video streaming 

to operators. Brushless motors controlled through 

electronic speed controllers enable navigation, while 

wireless communication allows users to remotely 

control the robot. The proposed design demonstrates 

the usefulness of robotic systems for underwater 

exploration and emergency rescue missions.  

4. Title: A Survey on Unmanned Surface Vehicles 

for Disaster Robotics 

Authors: V. A. M. Jorge, A. P. Aguiar, and others 

Abstract: 

This survey examines the use of unmanned surface 

vehicles (USVs) in disaster response scenarios. The 

authors analyze different technologies and 

applications of USVs in environmental monitoring, 

homeland security, and rescue missions. The study 

highlights the advantages of robotic boats in 

hazardous conditions where human intervention is 

difficult or dangerous. It also discusses navigation, 

communication, and sensing technologies required 

for effective deployment in disaster environments 

such as floods and marine accidents.  

5. Title: Development of an Autonomous Floating 

Vehicle Model with a Flood Detection System 

Authors: (Various Researchers) 

Abstract: 

This research focuses on developing an autonomous 

floating vehicle equipped with sensors for flood 

detection and disaster monitoring. The system uses 
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sensor networks to detect rising water levels and 

transmit data to a monitoring system. The 

autonomous vehicle can operate in flooded areas and 

provide valuable environmental information to 

rescue teams. The study demonstrates the potential of 

integrating robotic vehicles with flood monitoring 

systems to improve disaster management and 

emergency response. 

III. EXISTING SYSTEM 

In existing flood rescue operations, most rescue 

activities are carried out using manual methods such 

as boats, helicopters, and trained rescue personnel. 

Rescue teams typically rely on traditional boats to 

navigate through flooded areas and search for 

stranded victims. These operations require 

significant human effort and coordination, and 

rescuers are often exposed to dangerous conditions 

such as strong water currents, submerged obstacles, 

and floating debris. In many situations, rescuers must 

physically enter hazardous environments to locate 

victims and provide assistance, which increases the 

risk of injuries or fatalities among rescue workers. 

Another limitation of the existing system is the lack 

of advanced automation and real-time monitoring 

capabilities. Conventional rescue boats usually do 

not include integrated sensors, cameras, or intelligent 

navigation systems that can help detect obstacles or 

identify victims automatically. As a result, rescue 

teams depend mainly on manual observation and 

communication, which can slow down the rescue 

process. Additionally, reaching remote or highly 

flooded areas can be difficult because of limited 

accessibility and unpredictable water conditions. 

In some cases, drones are used for aerial monitoring 

during flood disasters; however, they have 

limitations in carrying rescue supplies or directly 

assisting victims in water. Similarly, traditional 

rescue boats require skilled operators and may not be 

able to operate continuously in dangerous conditions. 

These limitations highlight the need for a safer and 

more efficient solution that can assist rescue teams 

while minimizing human risk. 

Therefore, the existing flood rescue systems face 

several challenges such as high operational risk, 

limited automation, slower response time, and 

difficulty in reaching highly affected areas. These 

drawbacks motivate the development of advanced 

robotic solutions, such as unmanned flood rescuing 

robotic boats, which can operate autonomously or 

remotely to support rescue missions more effectively. 

IV. PROPOSED SYSTEM 

The proposed system introduces an Automatic 

Controlled Unmanned Flood Rescuing Robotic Boat 

designed to assist rescue teams during flood disasters. 

This robotic boat operates either autonomously or 

through remote control to navigate flooded areas and 

support rescue missions. The system is equipped with 

a microcontroller that controls the overall operation 

of the boat and manages the communication between 

sensors, motors, and other hardware components. By 

integrating modern technologies such as GPS 

modules, ultrasonic sensors, cameras, and wireless 

communication systems, the robotic boat can 

efficiently move through water and perform rescue-

related tasks. 

In the proposed system, ultrasonic sensors are used 

for obstacle detection to prevent collisions with 

floating debris or submerged objects. A GPS module 

helps track the location of the robotic boat and allows 

rescue teams to monitor its movement in real time. A 

camera module is installed to provide live video 

streaming, enabling operators to observe the flood-

affected area remotely and identify stranded victims. 

The boat is powered by waterproof motors that allow 

smooth navigation even in unstable water conditions. 

The robotic boat can also carry emergency supplies 

such as life jackets, food packets, and first-aid kits to 

people trapped in flooded areas. Through wireless 

communication technologies like RF modules, Wi-

Fi, or Bluetooth, rescue operators can control the boat 

from a safe location. In some advanced 

implementations, the system can follow predefined 

routes or automatically move toward specific 

locations using GPS-based navigation. 
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Overall, the proposed system aims to improve the 

efficiency, safety, and speed of flood rescue 

operations. By reducing the direct involvement of 

human rescuers in hazardous environments, the 

robotic boat minimizes risk while enhancing disaster 

response capabilities. This intelligent system 

demonstrates how robotics and embedded 

technology can play a significant role in modern 

disaster management and emergency rescue 

operations. 

V. BLOCK DIAGRAM 

The Block Diagram of the Automatic Controlled 

Unmanned Flood Rescuing Robotic Boat is designed 

to integrate sensing, processing, communication, and 

navigation components to perform efficient rescue 

operations during flood disasters. The architecture 

mainly consists of a microcontroller unit, sensors, 

communication modules, navigation system, motor 

driver circuits, and a power supply unit. These 

components work together to enable the robotic boat 

to detect obstacles, transmit real-time data, and move 

safely in flooded environments. 

At the core of the system is the microcontroller, 

which acts as the main control unit of the robotic 

boat. It receives input signals from different sensors 

such as ultrasonic sensors and GPS modules and 

processes the data to control the movement of the 

boat. The microcontroller sends commands to the 

motor driver module that controls the propeller 

motors responsible for the boat’s movement and 

direction. This allows the boat to navigate through 

water while avoiding obstacles. 

The sensor module plays a vital role in ensuring safe 

operation. Ultrasonic sensors are used to detect 

nearby obstacles such as debris, submerged objects, 

or walls in flooded areas. When an obstacle is 

detected, the sensor sends a signal to the 

microcontroller, which then adjusts the boat’s 

direction to avoid collisions. Additionally, a GPS 

module is integrated into the system to track the 

boat’s location and provide navigation assistance. 

The communication module enables wireless 

communication between the robotic boat and the 

rescue operators. Technologies such as RF modules, 

Wi-Fi, or Bluetooth can be used to transmit real-time 

data, including video feed from the onboard camera 

and location information from the GPS module. This 

allows rescue teams to monitor the flood situation 

remotely and guide the robotic boat toward stranded 

victims. 

The motor and propulsion system consists of DC 

motors or waterproof propeller motors controlled by 

a motor driver circuit. These motors provide the 

required thrust for the boat to move forward, 

backward, and change direction. The system is 

powered by a rechargeable battery pack that supplies 

electrical energy to all components, ensuring 

continuous operation during rescue missions. 

Overall, the Block Diagram integrates sensing, 

control, communication, and navigation technologies 

to create an efficient and reliable unmanned robotic 

boat capable of assisting in flood rescue operations. 

 
 

Fig 5.1: Block Diagram 

VI. IMPLEMENTATION 

 

Fig 6.1: Robotic Boat Prototype on Water 
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Fig 6.2: Internal Hardware Setup 

 

Fig 6.3: Rescue Equipment Integration 

 

Fig 6.4: Remote Monitoring and Control System 

VII. CONCLUSION 

The Automatic Controlled Unmanned Flood 

Rescuing Robotic Boat provides an effective 

technological solution for assisting rescue operations 

during flood disasters. Flood situations often make it 

difficult for rescue teams to reach affected areas 

quickly due to strong water currents, submerged 

obstacles, and unsafe environmental conditions. The 

proposed robotic boat helps overcome these 

challenges by enabling remote or automatic 

navigation in flooded regions. By integrating 

components such as a microcontroller, ultrasonic 

sensors, GPS module, camera system, and wireless 

communication modules, the system can detect 

obstacles, transmit real-time information, and 

support rescue activities efficiently. 

The implementation of this system demonstrates how 

robotic technology can significantly improve disaster 

management and emergency response. The 

unmanned boat can safely travel through flooded 

areas to identify stranded victims and deliver 

essential supplies such as food, life jackets, and first-

aid kits. This reduces the risk to human rescuers 

while increasing the speed and effectiveness of 

rescue missions. The system also provides 

continuous monitoring of affected areas through live 

video streaming and location tracking. 

Overall, the proposed robotic rescue boat highlights 

the importance of integrating automation, sensor 

technology, and wireless communication for 

humanitarian applications. The project proves that 

unmanned systems can play a crucial role in saving 

lives and improving rescue operations during natural 

disasters. With further development and 

enhancements, such systems can become valuable 

tools for disaster response teams and emergency 

management authorities. 

VIII. FUTURE SCOPE 

The Automatic Controlled Unmanned Flood 

Rescuing Robotic Boat can be further enhanced with 

advanced technologies to improve its efficiency and 

reliability in real disaster situations. In the future, the 

system can be integrated with artificial intelligence 

and computer vision techniques to automatically 
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detect stranded people, floating obstacles, or 

dangerous areas using image processing. This would 

allow the robotic boat to perform intelligent search 

and rescue operations without continuous human 

supervision. 

Another improvement can be the integration of 

Internet of Things (IoT) technology for real-time 

monitoring and communication. Through IoT 

platforms, rescue teams can track the boat’s location, 

battery status, and sensor data remotely from any 

location. This would allow multiple robotic boats to 

operate together in a coordinated manner during 

large-scale flood disasters, increasing the overall 

efficiency of rescue missions. 

The system can also be enhanced by incorporating 

solar-powered charging systems or high-capacity 

batteries to increase the operational time of the 

robotic boat. This would allow the boat to remain 

active for longer periods during emergency situations 

where continuous rescue support is required. 

Additionally, stronger waterproof materials and 

improved propulsion systems can be used to enable 

the boat to operate in more severe water conditions. 

In the future, the robotic boat can be designed with 

automatic victim detection and rescue mechanisms, 

such as robotic arms or inflatable rescue devices to 

assist victims directly. Integration with drones for 

aerial monitoring and guidance can also improve the 

search process. With these improvements, unmanned 

rescue boats could become an essential part of 

modern disaster management systems and play a 

significant role in saving lives during flood 

emergencies. 
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