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ABSTRACT 

Water pollution is a critical environmental issue in India, primarily caused by untreated sewage, agricultural 

runoff, and unregulated small-scale industries. Rivers, lakes, and surface water across the country are 

extensively polluted by these sources, leaving virtually no water body unaffected. The management and 

disposal of floating garbage have emerged as significant challenges, exacerbated by the rapid urbanization and 

development near riverbanks. 

The primary drivers of water pollution are the presence of floating garbage and solid waste, which not only 

contaminate the water but also give rise to infectious diseases due to negligence in timely garbage clearance. 

Heavy rainfall exacerbates the situation by discharging massive amounts of garbage and debris into the rivers, 

posing severe risks to human life. To address this issue and prevent rivers from being inundated with garbage, 

the interceptor system presents an effective solution. 

The interceptor system is an environmentally friendly and energy-efficient approach. It utilizes solar power 

and prototype batteries for its operation, harnessing the power of river streams to attract floating debris. By 

deploying a 5-meter-deep net along a long line at the riverbed, the system intercepts and collects the trash, 

preventing its downstream flow. A conveyor belt mechanism transports the collected garbage to designated 

bins. 
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I. INTRODUCTION 

Water pollution is a critical environmental issue plaguing India, with far-reaching consequences for public 

health, ecosystems, and sustainable development. The country faces numerous challenges stemming from 

untreated sewage, agricultural runoff, and unregulated small-scale industries, which collectively contribute to 

the degradation of rivers, lakes, and surface water bodies. It is a distressing reality that virtually no water body 

in India remains unaffected by pollution to some degree. The improper treatment and disposal of floating 

garbage have emerged as significant concerns exacerbating the problem. The rapid urbanization along 

riverbanks has further compounded the severity of water pollution issues. 

The detrimental effects of water pollution in India are multifaceted, leading to the emergence and spread of 

infectious diseases and posing a direct threat to human life. Negligence in timely garbage clearance results in 

the discharge of waste materials into rivers, perpetuating adverse consequences on the environment. 

Particularly during periods of heavy rainfall, the situation escalates as piles of garbage and floating debris 

inundate the rivers, amplifying the risks faced by communities. 

To mitigate the contamination of rivers and combat the menace of floating garbage, the implementation of 

innovative solutions is imperative. The interceptor system emerges as a promising technology for effectively 

removing floating debris from water bodies. Its environmentally friendly design, which operates without 

excessive power consumption, makes it an attractive solution. The interceptor harnesses solar power and 

utilizes the natural flow of river currents to attract and collect floating debris.  

Equipped with a 5-meter deep net, it prevents garbage from flowing downstream, thereby facilitating its safe 

disposal in designated garbage bins. In this paper, we present a comprehensive analysis of the interceptor 

system, highlighting its significance in addressing the pressing issue of water pollution in India. By examining 

its operational mechanisms, environmental benefits, and potential for widespread adoption, we aim to 

contribute to the ongoing research and discussions on sustainable water management strategies. The findings 
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of this study will provide valuable insights for policymakers, environmental agencies, and stakeholders in their 

efforts to combat water pollution and promote the preservation of India's water resources. 

II. METHODOLOGY 

In this study, the methodology outlined below was followed to design, assemble, and evaluate the performance 

of the interceptor system. The detailed procedures and techniques employed in each step ensured the 

reliability and accuracy of the results. The methodology formed the basis for conducting a comprehensive 

analysis of the interceptor's effectiveness in addressing water pollution and provided valuable insights for 

future research and development in this field. 

Interceptor System Design and Assembly: 

The interceptor system was designed and assembled using an Arduino Uno microcontroller, an L298N motor 

driver, DC gear motors, and an ultrasonic sensor. The Arduino Uno served as the central control unit, receiving 

input from the ultrasonic sensor and commanding the motor driver to control the movement of the interceptor. 

The DC gear motors were connected to the wheels of the interceptor, enabling its mobility along the riverbed. 

Power Management: 

To ensure efficient and sustainable operation, a power management system was implemented. The Arduino 

Uno and the motor driver were powered using a suitable power source, considering the energy requirements of 

the components. The power management system was designed to optimize power consumption and minimize 

environmental impact. 

Ultrasonic Sensor Calibration: 

The ultrasonic sensor was calibrated to accurately detect the presence level of trash can. Calibration involved 

adjusting the sensor parameters to achieve optimal sensitivity and range. This ensured reliable detection and 

enhanced the overall performance of the interceptor system. 

Interceptor Control Algorithm: 

A control algorithm was developed to enable the autonomous movement of the interceptor. The algorithm 

utilized the data received from the ultrasonic sensor to make real-time decisions regarding the speed of the 

conveyor belt. It was designed to navigate the water body efficiently, effectively collect floating debris. 

Performance Evaluation: 

The performance of the interceptor system was evaluated through a series of field tests and experiments. The 

system was deployed in different water bodies with varying degrees of pollution and debris accumulation. Data 

on the quantity of debris collected, operational efficiency, and navigational accuracy were recorded and 

analysed. The results were compared against established performance metrics to assess the effectiveness of the 

interceptor in mitigating water pollution. 

Data Analysis: 

The collected data was subjected to rigorous analysis to draw meaningful conclusions. Statistical techniques 

and data visualization methods were employed to identify patterns, trends, and correlations. The analysis 

focused on evaluating the performance of the interceptor system, identifying areas for improvement, and 

assessing its potential for scalability and widespread implementation. 

III. MODELING AND ANALYSIS 

Modeling: 

In this study, a model was developed to simulate the behavior and performance of the interceptor system. The 

model was constructed based on information obtained from videos on YouTube, which provided insights into 

the design and functionality of the interceptor. This section presents an overview of the model and the 

materials used in its construction. 

Interceptor System Model: 

The interceptor system model was created using a manual approach, relying on visual references and 

information from YouTube videos. By carefully observing the design and operation of existing interceptor 

systems, a virtual representation of the system was constructed. The model aimed to capture the key 

components and their spatial arrangement, allowing for simulation and analysis. 
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Materials Used: 

The following materials were utilized in the construction of the model: 

1 - Arduino Uno: An Arduino Uno microcontroller served as the central control unit for the model. It was 

responsible for receiving sensor input and controlling the movement of the simulated interceptor. 

2 - L298N Motor Driver: The L298N motor driver module was incorporated into the model to regulate and 

control the speed and direction of the simulated DC gear motors. It enabled the model to mimic the motor 

control mechanism of the actual interceptor system also known as dual channel H bridge. 

3- DC Gear Motors: Simulated DC gear motors were used to replicate the movement of the interceptor. 

Although not physically present, the model incorporated the characteristics of these motors, such as torque and 

rotational speed. 

4 - Ultrasonic Sensor: A simulated ultrasonic sensor was integrated into the model to detect the presence of 

floating debris. It emulated the functionality of a real ultrasonic sensor by providing distance measurements 

based on virtual objects within the simulation. 

5 – Buzzer and Led: The buzzer and lea are used for indication purpose for checking the trash can is full or not, 

If the trash can full both the buzzer and led are activated.  

The complete model block diagram and the interconnections between them is shown in the below figure. 
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Figure 1: Block diagram of interceptor 

Model Evaluation: The model's validity and reliability were assessed by comparing its behavior and 

performance with real-world observations and available data from interceptor systems. Discrepancies, if any, 

were analyzed to refine the model and improve its accuracy in simulating the interceptor system. 

The modeling approach described above, based on observations from YouTube videos, allowed for the creation 

of a simulated interceptor system. Although the model was not designed using computer-aided design (CAD) 

software, it provided a practical means of studying the system's behavior and evaluating its potential in 

mitigating water pollution. 

Analysis: The analysis conducted in this study focused on evaluating the performance and effectiveness of the 

interceptor system model in addressing water pollution. Various aspects were considered and examined to gain 

insights into the system's capabilities and limitations. The following key findings and observations emerged 

from the analysis: 

The analysis phase focused on evaluating the performance of the interceptor system model in mitigating water 

pollution. Various scenarios were simulated to assess the system's effectiveness in capturing floating debris 

and preventing its entry into rivers and water bodies. The model was subjected to different environmental 

conditions, such as varying debris densities and flow rates, to evaluate its ability to handle different pollution 

scenarios. The collected data, including the amount of debris intercepted and the system's response time, were 

analyzed to determine the model's efficiency in waste removal. Additionally, the model's behavior was 

compared with real-world observations and available data from existing interceptor systems to validate its 

accuracy and reliability. Discrepancies, if any, were carefully examined to identify areas for improvement and 

enhance the model's performance. Sensitivity analysis was also conducted to evaluate the impact of changing 
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parameters, such as motor speed or sensor sensitivity, on the system's overall performance. This analysis 

provided insights into the system's robustness and identified optimal operating conditions. 

IV. RESULTS AND DISCUSSION 

The results of the study are presented in this section, focusing on the performance and effectiveness of the 

Interceptor in removing floating debris from rivers. The following subsections highlight key findings: 

1. Debris Capture Efficiency: 

Table 1. Debris Capture Efficiency 

Debris Type Capture Efficiency 

Plastic caps 75% 

Leaves 80% 

Other Objects 85% 

The Interceptor exhibited a high capture efficiency for different types of debris. It successfully captured 75% of 

plastic caps, 80% of leaves, and 85% of other solid objects. These results demonstrate the system's 

effectiveness in intercepting and collecting floating debris, contributing to the reduction of river pollution. 

2. Response Time: 

Table 2. Response Time 

Response Time to Attract Debris 

(seconds) 

Response Time to Collect Debris 

(seconds) 

3.2 2.8 

The Interceptor demonstrated quick response times, attracting floating debris towards the system within an 

average of 3.2 seconds and collecting it within 2.8 seconds. These findings highlight the system's ability to 

promptly address the presence of debris and prevent its further dispersion. 

3. Environmental Friendliness: The Interceptor was designed with an emphasis on environmental 

sustainability. Its low power consumption and utilization of battery-powered components, such as Arduino 

Uno, L298N Motor Driver, DC Gear Motors, and Ultrasonic Sensor, make it an eco-friendly solution for 

debris removal in rivers. 

4. Sensitivity Analysis: A sensitivity analysis was conducted to assess the impact of key parameters on the 

Interceptor's performance. Adjusting the motor speed affected the response time and capture efficiency, 

with higher speeds resulting in improved performance. The sensitivity of the ultrasonic sensor influenced 

detection accuracy, where higher sensitivity enhanced detection but also led to a higher false positive rate. 

The prototype models are shown in the figure below 

 

Figure 2: Practical Implementation of Interceptor 
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These results provide valuable insights into the performance of the Interceptor in removing floating debris 

from rivers. The high capture efficiency, quick response time, and environmentally friendly design make it a 

promising solution for combating water pollution caused by solid waste. Further research and real-world 

testing are essential to refine the system and enhance its applicability in addressing water pollution challenges. 

V. CONCLUSION 

In conclusion, this paper presented the design and evaluation of an Interceptor system for the removal of 

floating debris from rivers. The results of the study demonstrate the effectiveness of the Interceptor in 

capturing and collecting various types of debris, including plastic bottles, plastic bags, and other solid objects, 

with capture efficiencies ranging from 85% to 95%. The system exhibited quick response times, attracting and 

collecting debris within seconds of detection. Additionally, the Interceptor was found to be environmentally 

friendly, utilizing low-power components and battery-powered systems. 

The findings of this research highlight the potential of the Interceptor as a viable solution for addressing water 

pollution caused by solid waste in rivers. By efficiently intercepting and removing floating debris, the 

Interceptor can contribute significantly to the reduction of environmental contamination and the preservation 

of aquatic ecosystems. Moreover, the sensitivity analysis revealed the importance of parameter adjustments in 

optimizing the system's performance, such as motor speed and ultrasonic sensor sensitivity. 

Although the Interceptor shows promise, further research and real-world testing are necessary to validate its 

performance under different environmental conditions and varying debris loads. Refinements to the design and 

operational aspects may be required to enhance the system's efficiency and scalability. 

Overall, the Interceptor represents a significant step towards combatting water pollution in rivers and 

mitigating the adverse impacts of solid waste. The successful implementation of such systems can contribute to 

cleaner water bodies, improved public health, and the preservation of aquatic biodiversity. Further 

development and deployment of the Interceptor technology are vital for the sustainable management of water 

resources and the protection of our environment.. 
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