
 

IES International Journal of Multidisciplinary Engineering Research 

 

 

IES International Journal of Multidisciplinary Engineering Research            30 
 

 

Lifeguard X: The Future of Water Rescue with Remote 

Controller 

Farsana Thasneem P. A1, Thoms Dixon 2, Yohan Jacob Jijy 3, Bency Varghese A 4 

1, 2, 3, Student, Electronics & Communication Engineering,IES College of Engineering, Kerala, India. 

4 Assistant Professor, Electronics & Communication Engineering, IES College of Engineering, Kerala, 

India. 

Email_id: farzana.thazneem@gmail.com, thomsdixon92@gmail.com, yojanjacob003@gmail.com, 

bencyvarghesea@iesce.info 

 

Abstract 

This journal presents the design and development of Lifeguard X, a cutting-edge remote controlled lifeguard 

technology designed to revolutionize water rescue operations by providing quick, reliable, and self-sustained 

responses to aquatic emergencies. The technology is proposed to improve on the limitations of conventional lifeguard 

systems, including slow response time, exposure of human rescuers to danger, and difficulties presented by turbulent 

water conditions. Lifeguard X employs state-of-the-art technology to combine several key elements, such as accurate 

navigation, obstacle sensing, and flotation assistance. These elements function in a coordinated manner to provide an 

efficient and automated response to drowning situations. The GPS navigation enables Lifeguard X to find and 

approach people in distress with high accuracy, with little delay in life-threatening situations. Obstruction detection 

using ultrasonic sensors increases safety as the device can independently travel through congested or debris-filled 

waters, thus evading dangers. The floatation support system provides an added layer of security by automatically 

providing buoyancy to people in distress and supporting them in staying afloat until help can reach them. This 

combination of features within Lifeguard X presents a complete solution that values the safety of lifeguards and 

victims alike. With autonomous and remote-controllable features, it is exceedingly versatile for implementation in 

different body of water ecosystems, including shores, lakes, pools, and offshore platforms. With these technology 

advancements, Lifeguard X represents a new benchmark in water rescue technology, permitting quicker, more secure, 

and more effective rescues, thus helping to significantly reduce drowning related incidents globally. 
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1. Introduction 

Drowning is a serious and ongoing global health problem, with the World Health Organization (WHO) 

declaring it as the third most common cause of unintentional injury-related death globally, with more than 236,000 

deaths occurring each year. Children and young people, as well as those from low-resource settings, are most at risk, 

with most drowning happening in bodies of water like oceans, lakes, rivers, and swimming pools. The urgency of 

drowning accidents are highlighted by the life-risking consequences of delayed action in water rescue situations. 
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Distances from the shore, state of the water, and human lifeguard limitation are amongthereasons for these delays, 

occasionally with lethal consequences. Therefore, there is an increased demand for quicker and safer rescue systems. 

To overcome the limitations of conventional water rescue techniques, the current project suggests Lifeguard X: a 

remote-operated, high-speed water rescue system aiming to help lifeguards rescue drowning victims promptly and 

securely. Lifeguard X features several innovative features, including: 

Accurate Navigation: Employing GPS and sensor-guided navigation, the system is able to reach the position of the 

drowning victim precisely, irrespective of environmental hurdles. 

Real-Time Monitoring: With high-definition cameras, Lifeguard X gives the operator live visual feedback, ensuring 

precise control and proper evaluation of the rescue scenario. 

Flotation Support: The device inflates an inflatable flotation aid once it reaches the victim, enabling them to stay 

afloat until further help comes. 

Obstacle Detection and Autonomous Navigation: Ultrasonic detectors and control software allow the device to 

detect obstacles and reachsafely in differing water conditions.This unit can be used remotely by a lifeguard or rescue 

crew or operated autonomously to be able to swim to the drowning victim whenthere is restricted or no operator 

control. The combination of modes makes Lifeguard X useful both in controlled atmospheres, such as swimming 

pools, and the more variable natural environments, including oceans and lakes. 

2. Literature Review 

In recent times natural disasters like hurricanes, floods or droughts have been on the rise due to climate 

change everywhere in the world. For instance, Hurricane Katrina hit the Gulf Coast of USA in August 2005 and 

inflicted severely damaging effects from central Florida to eastern Texas. Similarly, Chennai in India was inundated 

by heavy rains of the annual northeast monsoon during November-December 2015,therefore we design a remote-

controlled rescue robot withZigBee communication. Caterpillar is used as the rescue robot's body with two crawlers 

of arm. Two arm crawlers are employed in crawling over an obstacle. Two arm crawlers are controlled through the 

Arduino UNO microcontroller. In addition, a Wi-Fi camera is mounted on the caterpillar, and the user can look at the 

circumstances of a disaster zone by Wi-Fi camera using PC.[1].  

The difficult aspect is that the rescuers and the victims must both be safe; the first and main priority is to 

save lives. During this era of new technologies and automation, robots can be of a great advantage to achieve this 

goal either by directly or indirectly engaging with victims or by aiding protection gear. The primary responsibility of 

the rescue team's mission to find the human survivors on the accident site, and it is a dangerous mission that usually 

results in the loss of lives.[4].  

Successful rescues depend on data, voice and video communication between the control station and the robot. 

The data communication must be used to transmit orders to the robot and to deliver essential information of the 
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environment. Video feeds from the robot enable rescuers to see hazardous conditions, while voice communication 

permits the rescuers to speak to victims for information and also to console them. [6] 

The U-shaped buoy that is remote-controlled is a fast and efficient method of saving lives. It is an ingenious 

lifesaving design consideration to make this lifebuoy U-shaped in such a way that a person who is drowning or hurtand 

cannot swim can understand and receive support from the U-shaped buoy. Through a remote control, a U-shaped 

lifesaver buoy is able to travel itself across the water and, if needed, rescue a victim to shore. [9]     

3. Block Diagram 

  

Figure1: Block Diagram 

The block diagram depicts the Lifeguard X system architecture, which is optimized for effective water rescue. 

The microcontroller is at the center of the system, coordinating all the elements. It receives data from the navigation 

system, GPS module, camera input, and safety features and processes them to enable effective operation. 

Thenavigation system has GPS for real-time location and a camera input for live video monitoring, which allows 

proper path planning and manual control where required. The system for propulsion, which is driven by motors and 
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propellers, provides a smooth ride in water, and the motor driver regulates speed and direction. The system's reliability 

is boostedby safety features such as automatic return-to-home mode in the event of signal loss, real-time obstacle 

detection usingultrasonic sensors, and a servo motor that deploys an inflatable life jacket to ensure immediate flotation 

support to drowning patients. The whole system works harmoniously, providing accurate navigation, avoiding 

obstacles,and quick response, making it a strong solution for water rescue operations. 

4.Circuit Diagram 

 

Figure 2: Circuit Diagram 

An important part of Lifeguard X is the ESP32-CAM, which is responsible for showing a live feed to the 

operator. This is possible throughreal-time video monitoring, thereby making navigation accurate and situational 

awareness possible. Rescuers can remotely diagnose the stateof the victim using this function and adjust as required 

the movements of the device to ensure smooth rescue operations. 

Propulsion system is based on a Brushless DC (BLDC) motor, which yields powerful thrust in propelling the 

devicein the water. The motor creates smooth movement in a number of directions like forward, backward, and 

turning,enabling the device to go to the site of the drowning victim at speed. To handle the speed and direction of the 

motor, an Electronic Speed Controller (ESC 30A) is used. The ESC is regulated by control received from the ESP32 

and adjusts the power of the motor accordingly to facilitate stable and efficient movement. When activated, Lifeguard 

X swims towards the drowning individual under the operator's control through the live video feed. The propulsion and 
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steering can only be achieved while the device is in operation to prevent unintended movement whenstationary. In 

times of emergency, the device can quickly change direction, making it a secure and trustworthy solution for rescue 

missions. 

With the integration of advanced motor control, wireless data transmission, and live video streaming, 

Lifeguard X provides an affordable, secure, and autonomous rescue solution for water rescues. It reduces response 

time dramatically and reduces risks to human rescuers, making it an invaluable tool for lifesaving interventions in 

hazardous aquatic environments. 

5. Challenges and Limitations 

Environmental Challenges: Water rescue missions usually take place under adverse weather conditions, for example, 

rough currents, rough waves, or inclement weather, which are likely to affect the performance of GPS navigation, 

obstacle detection, and propulsion systems. Maintaining consistent performance under unsteady surroundings 

continues to pose a major challenge. 

Hardware Durability: Chronic exposure to water, particularly seawater, might lead to corrosion and destruction of 

electronic parts and motors. A fully waterproof and resilient system, designed to hold up against such exposure while 

keeping it functional is paramount. 

Obstacle Avoidance: Obstacle detection and path planning around them in dynamic underwater environments, e.g., 

floating debris, boats, or swimmers, is challenging. Fine-tuning ultrasonic sensors and algorithms for real-time and 

reliable obstacle detection is paramount. 

Power Management: Power is needed to drive the propulsion system, sensors, camera, and microcontroller. 

Optimizing battery life, weight, and efficiency for long operating time without sacrificing performance is a serious 

challenge. 

Communication and Connectivity: It may be challenging to have a stable Wi-Fi connection between the operator 

and Lifeguard X in long range rescues or in remote locations. Solutions like increased signal range or other means of 

communication like LoRa may be necessary for reliability. 

Deployment and Retrieval: The device should be designed for easy deployment and retrieval, either from shore or a 

movingboat, without incurring delays or system damage, necessitates careful design consideration of the device and 

weight distribution. 

Cost and Scalability:Making Lifeguard X affordable for mass production and available for use on a broad scale is 

another challenge. Striking a balance between high-technology and cost is essential to facilitate adoption among 

commercial and non-profit rescue entities. Overcoming these challenges includes iterative testing, component 

refinement, andincorporating cutting-edge technologies to enhance LifeguardX's reliability, efficiency, and usability 

in actual situations. 
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6. Scope 

As technology advances a number of improvements and additions could further enhance the functionality 

and sustainability of Lifeguard X. These future developments target growing the effectiveness, efficiency, and 

flexibility of the device across a broad scope of water rescue uses, keeping it on the leading edge of water safety 

technology. Future releases may involve the following: 

AI-Based Drowning Detection Algorithms: The use of Artificial Intelligence (AI) can greatly enhance Lifeguard 

X's ability by providing autonomous detection of drowning persons. AI-powered algorithms, employing machine 

learning and computer vision, may be trained to identify distress signals, abnormal movement patterns, orparticular 

body positions that signify drowning. This technology would enable Lifeguard X to detect a person in distress 

automatically and trigger rescue efforts without human involvement. This feature would be particularly useful in big, 

populated aquatic environments where manual checking can be hard, thus lowering response times and potentially 

saving lives. 

Solar-Powered Charging Systems:To tackle the issue of battery life in extended or far-off rescue efforts, Lifeguard 

X may be fitted with solar-powered charging systems. Solar panels built into the device design would enable it to keep 

recharging under sunlight, thereby increasing its functional time in remote or extended missions. This upgrade would 

not only enhance efficiency but also render the device more sustainable by decreasing dependence on traditional 

charging infrastructure. Solar-powered charging is also especially beneficial for deployment in sunny, high-exposure 

settings, like beaches and coastal regions.  

Advanced Battery Technology: Along with solar power, advances in battery technology, like the use of lithium-

sulphur or solid-state batteries, could further increase the energy storage capacity and longevity of Lifeguard X. These 

advanced batteries provide increased energy density, quicker charging time, and longer lifespan than standard lithium-

ion batteries. Enhanced battery performance would enable the device to support more prolonged and demanding 

operations, enabling it to be even better suited for large-scale use and emergency situations. 

Modular Design to Customize: Future versions of Lifeguard X may incorporate a modular design style, so users can 

customize the device according to certain requirements or situations. Such a design would support simple going 

upgrades, i.e., installing specialized sensors, new cameras, or mounting extra flotation equipment. Such 

modularitywould increase the device's flexibility, making the device appropriate for various applications, ranging 

from coastalrescue and lake patrol to factory safety and disaster relief. 

Night Vision and Thermal Imaging Capability: Installation of night vision or thermal imaging cameras might 

improvethe device’s effective ness in low-light or nighttime rescue scenarios. Thermal imaging, in particular, could 

detect bodyheat, allowing Lifeguard X to locate victims even in poor visibility conditions, such as during nighttime 

or in murkywater. This capability would expand the operational scope of the device, enabling it to function reliably 

around theclock, thus providing an all-weather, all-time rescue solution. 
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Improved Communication and Cooperation with Rescue Drones: Future improvements can include smooth 

integration and cooperation with rescue drones to create an extensive rescue system where both aerial and aquatic 

capabilities work in unison. While Lifeguard X covers the victim on water, cameras or other flotation devices on 

drones may offer a zone. 

Improved Real-Time Data Analytics: Improved future iterations of Lifeguard X may include improved data 

analytics systems to give environmental evaluations in real time. With added sensors, like water quality monitors, 

temperature detectors, and current meters the gadget could inspect conditions that would affect the safety of swimmers 

or influence the rescue process. Real-time information on wave height, currents, and visibility could be transmitted 

back to the rescue teams, providing critical inputs for making situational, well-informed decisions. This aspect would 

be crucial extremely useful to lifeguards and emergency services personnel working within complicated or risky 

aquatic settings. 

7. Result  

 

Figure 3: Result 
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8. Conclusion  

The future potential for Lifeguard X is vast, with many avenues for technological advancement and functional 

extension. The incorporation of AI-driven detection, renewable power sources, IoT connectivity, modular 

customization, and sophisticated data analytics could turn Lifeguard X into a highly advanced and adaptable tool for 

water safety. These advancements will allow Lifeguard X to address the changing needs of water rescue operations, 

making it an invaluable tool for lifeguard squads, coastal guards, and emergency responders. Through ongoing 

research and development, Lifeguard X can establish a new benchmark in aquatic rescue technology, ultimately 

leading to safer, more efficient water environments on the planet. 
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