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ABSTRACT : 
Oil spills in water-bodies pose a significant environmental threat, requiring efficient recovery methods. 
This paper presents a remotely controlled oil skimmer boat designed for oil spill cleanup. The system 
integrates a Bluetooth module, Conductive Tape sensor, IR sensor, relay module, and Arduino Uno 
for automated control. A conductive tape sensor detects oil presence in water, triggering belt rotation, 
while an IR sensor monitors the oil level in the collection tank. The proposed system ensures effective 
oil recovery with minimal human intervention. Experimental results demonstrate the boat's capability 
to efficiently collect oil from contaminated water surfaces. 
Keywords: Oil skimmer, Remote-controlled boat, Arduino Uno, Oil spill recovery, Sensors. 
 
INTRODUCTION : 
Oil spills are among the most severe environmental disasters, resulting in catastrophic consequences 
for marine life, coastal economies, and water quality. These spills originate from various sources, 
including tanker accidents, pipeline leaks, offshore drilling operations, and industrial discharge. When 
oil enters water bodies, it spreads rapidly, forming a slick that disrupts oxygen exchange and affects 
aquatic organisms. Marine species such as fish, seabirds, and mammals suffer from toxic exposure, 
leading to mass fatalities, reproductive issues, and habitat destruction. Furthermore, oil spills have far-
reaching economic implications, including damage to fisheries, tourism, and maritime industries. 
Conventional oil spill recovery methods include chemical dispersants, containment booms, skimmers, 
and manual cleanup efforts. However, these approaches have notable limitations. Chemical dispersants 
can introduce additional toxicity to marine environments, while manual cleanup is slow, labor-
intensive, and often impractical in large spill scenarios. Mechanical skimmers, though effective, 
require continuous human supervision and are limited by weather conditions and water currents. 
To address these challenges, automation and remote operation technologies have gained significant 
attention in oil spill response strategies. This paper presents the development of a remote-controlled 
oil skimmer boat designed to enhance oil recovery efficiency while minimizing human intervention. 
By integrating advanced sensors and automation, the proposed system autonomously detects and 
collects oil from water surfaces, improving the speed and effectiveness of spill response operations. 
The use of Arduino Uno microcontroller technology enables seamless integration of sensor inputs and 
motorized components, ensuring optimal performance. Additionally, remote operation capability 
provides flexibility in deployment, making the system suitable for inaccessible or hazardous areas. 
The primary objective of this research is to develop a low-cost, efficient, and user-friendly oil skimmer 
system that can be deployed quickly during oil spill emergencies. The subsequent sections of this paper 
provide a detailed overview of the system's design, components, methodology, experimental 
validation, and potential future enhancements to further optimize oil spill recovery efforts. 
A. Social Relevance: 
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The adverse effects of oil spills extend beyond environmental damage. Coastal communities relying 
on fishing and tourism suffer severe economic losses due to contaminated waters and marine 
ecosystem degradation. Additionally, oil spills contribute to long-term health hazards for people 
exposed to toxic hydrocarbons. The cleanup process is expensive, time consuming, and often 
ineffective in large-scale spills, necessitating technological advancements to improve efficiency and 
reduce human involvement in hazardous environments. 
Addressing oil spills promptly and effectively is crucial for preserving marine biodiversity and 
sustaining economic activities in coastal regions. Innovations in oil spill management can mitigate 
long-term damage and improve disaster response capabilities. Our research contributes to this effort 
by proposing an automated, remotely controlled oil skimmer that enhances oil recovery efficiency and 
reduces manual labor requirements. 
B. Proposed Solution: 
This paper presents a remote-controlled oil skimmer boat designed to address the inefficiencies of 
traditional oil spill response methods. By integrating advanced sensors and automation, the system 
autonomously detects and collects oil from water surfaces, improving the speed and effectiveness of 
spill response operations. The Arduino Uno microcontroller enables seamless integration of sensor 
inputs and motorized components, ensuring optimal performance. Additionally, remote operation 
capability provides flexibility in deployment, making the system suitable for inaccessible or hazardous 
areas. The primary objective of this research is to develop a low-cost, efficient, and user-friendly oil 
skimmer system that can be deployed quickly during oil spill emergencies  
 
METHODOLOGY: 
The operational workflow of the remote-controlled oil skimmer boat follows these steps: 

a) The conductive tape sensor detects the presence of oil on the water surface, sending signals to 
the Relay Module. 

b) The Relay Module processes the sensor data and activates the motorized belt-driven skimming 
mechanism. 

c) The rotating belt collects the floating oil and deposits it into the onboard collection tank. 
d) The IR sensor monitors the oil level in the tank, sending an alert when the tank is full. 
e) The remote-control module enables the operator to navigate the boat to different areas for 

targeted cleanup operations. 
f) The system is designed for easy deployment in different water conditions, ensuring adaptability 

for various environmental scenarios. 
 

A. System Components 
The proposed oil skimmer boat consists of the following key components: 

a) Microcontroller: The Arduino Uno serves as the central processing unit, controlling all system 
operations. 

b) Oil Detection Sensors: A conductive tape sensor detects the presence of oil on the water surface, 
triggering the collection mechanism. 

c) Collection Mechanism: A motor-driven nylon belt is activated upon oil detection, skimming the 
oil from the water surface and transferring it to the collection tank. 

d) Oil Storage Monitoring: An infrared (IR) sensor continuously monitors the oil level in the 
collection tank, ensuring efficient storage and preventing overflow. 

e) Remote Control: The Bluetooth module allows remote operation, enabling the user to control the 
boat's movement and collection process from a distance. 

f) Power Supply: A rechargeable battery powers the entire system, ensuring portability and 
uninterrupted operation in remote areas. 
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DESIGN AND IMPLEMENTATION: 
The Remote-Controlled oil skimmer boat operates using an Arduino Uno as its central controller, 
processing inputs from a Bluetooth module and a sensor to control various motors. The boat's 
movement is controlled via a remote control which is done by using a mobile app that sends signals 
through the Bluetooth module to the Arduino. Based on these signals, the Arduino activates Motor 
Driver 1, which controls Motor 1 and Motor 2, driving Propeller 1 and Propeller 2, respectively. These 
propellers generate thrust and enable the boat to move in different directions, thus allowing precise 
control over navigation in water. A 12V battery powers all components, ensuring continuous operation. 
In addition to navigation, the boat is equipped with an oil-skimming mechanism that functions 
automatically when oil is detected on the water surface. This is done by conductive tape sensor that 
detects oil based on difference in their conductivity level, this sensor continuously monitors the 
surroundings and, upon detecting oil, sends a signal to the Arduino. The Arduino then activates Motor 
Driver 2, which powers Motor 3—the motor responsible for operating the skimming mechanism. This 
setup ensures that the boat can actively collect oil from the surface while being remotely controlled for 
more accurate and efficient movement and positioning in the affected area. 
The integration of motor drivers and sensors ensures seamless operation, making the boat highly 
functional for environmental applications. The dual-motor propulsion system allows for smooth 
maneuvering, while the automated oil-skimming mechanism ensures efficient oil removal without 
manual intervention. The use of a Bluetooth module allows for real-time remote operation, making it 
user-friendly and adaptable for various conditions. Overall, this Remote-controlled oil skimmer boat 
is a practical and effective solution for cleaning oil spills in water bodies, combining automation with 
remote-controlled mobility. 
 

 
Figure. 1. Block Diagram of Oil Skimmer 

 
Flow Mechanism: 
The flow mechanism of the system follows a structured process for motor control using Bluetooth 
commands. It begins with initialization phase, where serial communication, the LCD display, and the 
Bluetooth module are set up. Also, the system configures pin modes for relays and ensures that all 
relays are turned off initially to maintain safety before receiving commands. 
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Once initialized, the system continuously monitors incoming Bluetooth data. Upon receiving a 
command, it processes the input to determine the corresponding motor action. Specific commands will 
activate designated relays to enable movements such as forward, backward, left, and right. 
Corresponding stop commands deactivate the relays to halt motion, while an emergency stop command 
turns off all relays immediately. 
After executing a command, the system introduces a brief delay before rechecking for new data. This 
looped structure ensures real-time responsiveness, allowing smooth and controlled navigation of the 
RC oil skimmer boat for efficient operation. 
 

COMMAND ACTION 
RELAYS 

ACTIVATED 
‘A’ Move Forward Rel1, Rel3 ON 
‘a’ Stop Forward Rel1, Rel3 OFF 

‘B’ 
Move 

Backward 
Rel2, Rel4 ON 

‘b’ Stop Backward Rel2, Rel4 OFF 
‘C’ Move Left Rel1, Rel4 ON 
‘c’ Stop Left Rel1, Rel4 OFF 
‘D’ Move Right Rel2, Rel3 ON 
‘d’ Stop Right Rel2, Rel3 OFF 

‘E’ 
Stop All 
Motors 

All OFF 

Table. 1. Motor Control Operation 
 
RESULTS AND DISCUSSION: 
Testing was conducted in a controlled environment to evaluate the performance of the oil skimmer 
boat under different conditions. The experiments involved simulated oil spills with various oil densities 
and water flow rates. Key performance parameters measured included oil recovery efficiency, power 
consumption, and remote-control responsiveness. Results indicated that the system effectively 
collected oil with minimal water interference, demonstrating a high oil recovery rate. The remote 
operation feature provided reliable control, allowing the boat to navigate oil-contaminated areas with 
precision. Additionally, battery life assessments confirmed the feasibility of extended operation, 
making the system suitable for real-world deployment in oil spill response scenarios. 
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Figure. 2. Oil Skimmer Prototype Model 

 
 
 
CONCLUSION: 
The remote-controlled oil skimmer boat presents an innovative and efficient solution for oil spill 
cleanup operations. By integrating sensor-based automation with remote control capabilities, the 
system minimizes human effort while maximizing oil recovery efficiency. The experimental results 
validate the effectiveness of the proposed design, highlighting its potential for real-world applications. 
Future improvements could include enhancements such as GPS-based autonomous navigation, AI-
driven spill detection for intelligent path planning, and solar-powered energy systems for extended 
operation. Further research and field trials will be conducted to optimize the design for large-scale 
deployment in diverse environmental conditions. 
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