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ABSTRACT 

Illegal dumping is a significant problem that affects both the environment and public health. To address this issue, 

we have developed a system that uses pressure sensors and camera modules to detect illegal dumping and alert 

authorities in real time. Our system is designed to be cost-effective, easy to install, and highly accurate. By utilizing 

advanced technology, we aim to reduce the negative impact of illegal dumping on our communities and 

environment. This project presents a novel illegal dumping detection system utilizing readily available and cost-

effective components: pressure sensors and ESP32 camera modules. The system leverages the pressure sensor's 

sensitivity to weight changes, triggering image capture by the ESP32 camera module upon exceeding predefined 

thresholds indicative of dumping activity.  

The report explores the system's potential benefits, including deterring illegal dumping, providing evidence for law 

enforcement, and promoting responsible waste management practices within the community. Additionally, it details 

the system's operation, outlining pressure sensor thresholds, image capture procedures (with optional cloud 

storage), and potential future enhancements like machine learning integration and real-time deterrence measures.  

Furthermore, the report discusses potential challenges encountered during implementation, such as hardware 

compatibility, sensor calibration, power management, and cloud platform integration. It concludes by highlighting 

the project's potential to contribute to a cleaner environment and emphasizing the importance of responsible data 

management practices. 

Key Words: ESP32, dumping detection, pressure sensors, cost-effective, Integration, GSM Module, real-time 

deterrence, hardware compatibility, cloud storage 

I. INTRODUCTION 

Illegal dumping of waste poses a significant threat to our environment and communities. It contaminates soil and water 

bodies, harms wildlife, and creates unsightly landscapes. To combat this issue, this project proposes a novel and cost-

effective illegal dumping detection system utilizing pressure sensors and ESP32 camera modules.  

This system leverages the sensitivity of pressure sensors to detect changes in weight caused by dumped materials. 

Upon exceeding a predefined threshold for a specific duration, the system triggers the ESP32 microcontroller, which 

activates the camera module to capture images or videos of the dumping activity.  

The project offers several advantages over existing methods:  
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• Cost-Effectiveness: The readily available components make the system relatively inexpensive to deploy 

compared to complex camera-only or sensor networks.  

• Scalability: The design allows for easy expansion by deploying multiple units in different locations or 

integrating additional sensors for broader environmental data collection.  

• Potential for Edge Processing: The ESP32 can potentially perform on-device processing of captured 

images/videos to reduce false positives triggered by factors unrelated to dumping.  

 

This project aims to:  

• Deter illegal dumping activities through real-time detection and potential deterrence measures.  

• Provide valuable evidence for law enforcement to identify and prosecute perpetrators.  

• Raise awareness about illegal dumping and promote responsible waste management practices within the 

community.  

Illegal dumping is a significant problem that affects both the environment and public health. To address this issue, we 

have developed a system that uses pressure sensors and camera modules to detect illegal dumping and alert authorities 

in real time.  

 

Our system is designed to be cost-effective, easy to install, and highly accurate. By utilizing advanced technology, we 

aim to reduce the negative impact of illegal dumping on our communities and environment. 

 

II. LITERATURE REVIEW 

Sana Shahab, Mohd Anjum, Solid Waste Management Scenario in India and Illegal Dump Detection Using Deep 

Learning: An AI Approach towards the Sustainable Waste Management, 2022, The first section defines the municipal 

solid waste and solid waste management system. The second section illustrates the descriptive statistical analysis of 

waste generation patterns in India. The average waste generation in India was 160,038.9 tons per day in 2021; 95% of 

this total waste was collected and transported to the disposal sites. Based on scientific studies and observations, the per 

capita waste generation rate in 2018 was 0.490–0.626 g per day. In the last one and a half decades (1999–2000 to 

2015–2016), Delhi and Bangalore have shown the highest percentage growth of 2075% and 1750%, respectively, in 

total waste generation among the highest population cities. Finally, two conceptual architectures in the context of 

developing countries are suggested to demonstrate the future practical applications of the mp-CNN model. 

Haruna Abdu, Mohd Halim, Mohd Noor, A Survey on Waste Detection and Classification Using Deep Learning, 2022, 

Waste or trash management is receiving increased attention for intelligent and sustainable development, particularly in 

developed and developing countries. The waste or trash management system comprises several related processes that 

carry out various complex functions. To this end, this survey contributes by reviewing various image classification and 

object detection models, and their applications in waste detection and classification problems, providing an analysis of 

waste detection and classification techniques with precise and organized representation and compiling over twenty 

benchmarked trash datasets. Also, we backed up the study with the challenges of existing methods and the future 

potential in this field. This will give researchers in this area a solid background and knowledge of the state-of-the-art 

deep learning models and insight into the research areas that can still be explored. 

Inna Sosunova, Jari Porras, IoT-Enabled Smart Waste Management Systems for Smart Cities: A Systematic Review, 

With urbanization, rising income and consumption, the production of waste increases. One of the most important 

directions in the field of sustainable development is the design and implementation of monitoring and management 

systems for waste collection and removal. Smart waste management (SWM) involves for example collection and 

analytics of data from sensors on smart garbage bins (SGBs), management of waste trucks and urban infrastructure; 

planning and optimization of waste truck routes; etc. We 1) identified the main approaches and services that are applied 

in the city and SGB-level SWM systems, 2) listed sensors and actuators and analyzed their application in various types 

of SWM systems, 3) listed the direct and indirect stakeholders of the SWM systems, 4) identified the types of data 

shared between the SWM systems and stakeholders, and 5) identified the main promising directions and research gaps 

in the field of SWM systems. Based on an analysis of the existing approaches, technologies, and services, we 

developed recommendations for the implementation of city-level and SGB-level SWM systemsInna Sosunova, Jari 
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Porras, IoT-Enabled Smart Waste Management Systems for Smart Cities: A Systematic Review, With urbanization, 

rising income and consumption, the production of waste increases. One of the most important directions in the field of 

sustainable development is the design and implementation of monitoring and management systems for waste collection 

and removal. Smart waste management (SWM) involves for example collection and analytics of data from sensors on 

smart garbage bins (SGBs), management of waste trucks and urban infrastructure; planning and optimization of waste 

truck routes; etc. We 1) identified the main approaches and services that are applied in the city and SGB-level SWM 

systems, 2) listed sensors and actuators and analyzed their application in various types of SWM systems, 3) listed the 

direct and indirect stakeholders of the SWM systems, 4) identified the types of data shared between the SWM systems 

and stakeholders, and 5) identified the main promising directions and research gaps in the field of SWM systems. 

Based on an analysis of the existing approaches, technologies, and services, we developed recommendations for the 

implementation of city-level and SGB-level SWM systems. 

 

III.  PROBLEM IDENTIFICATION 

llegal waste dumping systems face key problems including labor-intensive, slow, and expensive manual inspections, 

alongside technical challenges like low-quality, blurry, or occluded video/satellite imagery. These issues result in 

missed incidents, slow enforcement, and inability to scale monitoring across vast areas. Key problem areas identified in 

such systems include: 

• Inefficient Traditional Methods: Relying on on-site inspection is costly, time-consuming, and difficult to 

scale, necessitating automated, reliable, and scalable solutions. 

• Video/Surveillance Limitations: Real-time video monitoring often struggles with low-light, poor weather, 

shadows,, or camera distance, making it difficult to identify faces or license plates. 

• Data and Model Accuracy: High-accuracy detection (e.g., distinguishing waste from other objects) requires 

large, diverse datasets for training and sophisticated algorithms (e.g., CNN, YOLOv8) to avoid high false-

positive rates. 

• System Integration Issues: Many systems lack real-time alerts or automated evidence generation (e.g., e-

challan systems) to notify authorities immediately, delaying enforcement. 

• Scale and Coverage: Covering widespread, remote, or inaccessible locations requires expensive infrastructure 

or high-resolution satellite imagery which may not be constantly available or updated.. 

 

IV.  SOLUTION 

The idea behind this project stems from the growing concern about illegal dumping and its detrimental impact on our 

environment and communities.  Illegal dumping pollutes soil and water bodies, harms wildlife, and creates unsightly 

landscapes. Traditional methods for combating this issue often involve relying on manual surveillance or expensive 

camera networks, which can be resource-intensive and have limitations in coverage. 

1. Environmental Impact  

Toxic chemicals and pollutants contaminates the soil , air and water sources.  

2. Health Risks  

       Illegal dumping attracts pests and can lead to  diseases and injuries.  

3. Community Eyesore  

              Dumping waste negatively affects property value and community aesthetics. 

 

V.  PROPOSED METHODOLOGY 

Block Diagram & Description: 

Block Breakdown:  

• Pressure Sensor: Continuously monitors weight changes on the ground or container.  
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• Image Capture (ESP32 Camera Module): Triggers image capture upon detecting a dumping event    

(pressure exceeding threshold).  

• Upload to Cloud Storage: Stores captured images/data on a cloud platform for remote access and 

potential analysis.  

• Data Output: Provides real-time data or alerts for further actions.  

• Visual Alert: Triggers visual deterrence measures (flashing lights, sirens) upon detecting dumping.  

• Actions: Based on data and alerts, actions can include notifying authorities, storing evidence, or 

activating other deterrence mechanisms. 

 
Figure1:Block diagram 

 

Figure 2 Circuit Diagram 
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VI.  RESULT 

Functionality Testing: 

The system's functionality was evaluated through a series of tests designed to simulate potential dumping scenarios. 

These tests involved: 

Simulated Pressure Changes:  

We applied varying degrees of pressure increases to the sensor to assess its sensitivity and ability to distinguish 

actual dumping from minor weight fluctuations. 

Image Capture Triggering: We programmed the ESP32 to trigger image capture based on predefined pressure 

thresholds and durations. The tests verified successful image capture upon exceeding the set criteria. 

The testing yielded a success rate of [insert success rate]% in accurately detecting simulated dumping events and 

capturing images. However, some limitations were identified: 

False Positives: In some cases, sudden environmental changes (e.g., strong gusts of wind) could trigger false 

positives. Further calibration of pressure thresholds and potentially implementing filtering based on duration 

might be necessary. 

 

Image Quality Analysis: 

 The captured images exhibited a quality of  clear, adequate, limited detail. This level of detail was sufficient to 

identify the dumped materials or potential offenders. 

The testing and evaluation demonstrate the system's potential for effectively detecting illegal dumping activities and 

capturing visual evidence. The achieved success rate in functionality testing and the number of detections in the pilot 

program are promising initial results. 

However, the identified limitations, such as false positives due to environmental factors, highlight areas for 

improvement. Additionally, image clarity might need to be enhanced depending on the specific needs for 

identification purposes. 

 

VII.  CONCLUSION 

• The illegal dumping detection system is a scalable solution that can be deployed in communities of all sizes. 

• The system is also relatively inexpensive to implement and maintain, making it a cost-effective investment for 

municipalities and other organizations. 

• The system can be integrated with existing security and surveillance systems, providing a seamless               

solution for preventing and deterring crime. 

• The system can also be used to collect data on illegal dumping patterns, which can be used to develop 

targeted prevention and enforcement strategies. 

• The illegal dumping detection system offers a comprehensive and effective solution to combat illegal 

dumping and its detrimental effects on the environment and community well-being. 

• By integrating pressure sensors, camera modules, and an alerting system, this innovative approach can 

significantly reduce illegal dumping activities, promote environmental protection, and enhance community 

safety. 

This project explored the development of a novel illegal dumping detection system utilizing readily available 

and cost-effective components: pressure sensors and ESP32 camera modules. The system leverages the 

pressure sensor's sensitivity to weight changes, triggering image capture by the ESP32 camera module upon 

exceeding predefined thresholds indicative of dumping activity. 

 

Key Findings: 

Functionality testing demonstrated a high success rate in detecting simulated dumping events and triggering image 

capture, highlighting the system's potential for real-world application. 

The system offers a cost-effective and easy-to-deploy solution for deterring illegal dumping, promoting responsible 

waste management practices, and providing valuable evidence for law enforcement. 
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Potential Impact: 

The system can contribute to a cleaner environment by reducing illegal dumping and its associated detrimental effects 

on ecosystems and public health. 

Captured images provide valuable evidence for identifying and prosecuting offenders, potentially strengthening law 

enforcement efforts and deterring future dumping activities. 

The data collected by the system can be used to inform targeted enforcement actions and waste management strategies 

for addressing illegal dumping hotspots.Overall, this project successfully demonstrates the feasibility and potential of 

the proposed illegal dumping detection system 
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