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Abstract - Smart Waste Segregation Dustbins (SWSDs) utilize 

IoT, AI, and computer vision for efficient waste management. 

They feature multiple compartments, sensors, and automatic lid 

mechanisms for real-time waste sorting. Computer vision and AI 

algorithms accurately identify and segregate waste. SWSDs 

monitor fill levels and offer a user-friendly interface for public 

engagement. Sensors include ultrasonic, moisture, and metal 

sensors for proximity, moisture analysis, and metal item 

segregation. SWSDs revolutionize waste management, enhancing 

efficiency in segregation, recycling, and collection processes, 

leading to reduced environmental impact and improved resource 

utilization for sustainable communities. 
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I. INTRODUCTION 

 
Manual waste sorting, while effective, is becoming inefficient due 

to increasing waste volumes and limited human resources. Source 

segregation, particularly into wet and dry streams, enhances 

recyclability and resource recovery. Wet waste, often converted 

into compost or biogas, can replace chemical fertilizers and serve 

as an energy source. Metallic waste can be reused or recycled. 

Despite industrial segregators, source segregation ensures higher 

material quality for recycling, reducing occupational hazards and 

transportation costs. To address excessive trash, alternative 

methods like pre-shredding or sensor-based sorting are 

investigated. Sensor-based sorting offers a promising solution for 

large waste volumes. Implementing smart dustbins presents a cost- 

effective, user-friendly solution for household and public waste 

segregation. 

 

These bins utilize sensors to distinguish wet and dry waste based 

on moisture content, directing waste to appropriate containers for 

direct processing. By automating the sorting process, smart 

dustbins streamline waste management, promoting recycling and 

reducing reliance on manual sorting. This approach enhances 

resource recovery and environmental sustainability by ensuring 

high-quality materials for recycling and minimizing waste sent to 

landfills or incinerators. Additionally, it reduces dependency on 

manual labour and optimizes the utilization of available resources, 

contributing to a more efficient and sustainable waste management 

system. 

II. LITERATURE SURVEY 

 
The municipality has three different types of trash cans, including 

red, green, and blue. The public is required to deposit waste in the 

appropriate dustbin, which cannot be monitored. Most of the 

times, the garbage bins are overflowing with excess waste and are 

scattered out in the street. These scattered wastes get either 

decayed or burnt in that place or overflows all over which leads to 

serious health issues to humans. The wastes which are dumped are 

segregated by Humans which leads to health problems to them. To 

overcome this problem a well organised waste segregation and 

monitoring system has been designed. It is an IoT based Waste 

Segregation and Monitoring system which is an innovative way to 

keep the cities clean and healthy. Since the population of our world 

is increasing rapidly, the environment should be clean and 

hygienic in order to lead a better life. This is a model for Waste 

Segregation for Smart cities. 

The foremost goal of this project is to automatically segregate the 

wastes and to perceive the level of the dustbins which is delivered 

through wireless mesh network. With such information, litter bin 

providers and cleaning contractors are able to make better decision 

for the efficient disposal. IR sensor identifies the objects, Moisture 

and metal sensors detects the wet and metal waste. Ultrasonic 

sensor observes the levels of bin. The waste is dropped inside the 

bin where the sensor identifies the type of the waste. The Bin 

consists of three partitions inside were each bin collects each waste 

respectively. The motor then rotates and respective partitions gets 

opened and respective wastes are collected. The status of the bin 

is displayed in Thing speak servo motor 

 

 

Fig -1: Percentage composite of waste 
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III. PROBLEM STATEMENT 

The problem statement of the smart waste segregation dustbin 

project is to develop a system that can accurately and efficiently 

segregate dry and wet waste in real-time, using sensors and IoT 

technology. The aim is to overcome the limitations of the existing 

waste management systems, promote proper waste disposal, and 

contribute to a cleaner and greener environment. The project 

should address challenges such as sensor accuracy, connectivity 

issues, scalability, cost-effectiveness, user behaviour, and 

environmental impact. 

 

IV. LIMITATIONS OF EXISTING SYSTEM 

 
The existing systems or research gaps in the area of smart waste 

segregation dustbins based on IoT can include the following 

limitations. 

1. Limited accuracy: The existing systems may not always 

provide accurate waste segregation due to difficulties in 

precise identification and classification of certain items. 

Sometimes, distinguishing between dry and wet waste can be 

challenging, leading to misclassifications. 

2. Technology constraints: IoT-based systems rely on sensors 

and connectivity for waste segregation. However, technical 

limitations such as inadequate sensor sensitivity or 

connectivity issues can affect the system's performance and 

data accuracy. 

3. Scalability and adaptability: Implementing such a system 

on a larger scale, such as in a city or region, may pose 

challenges. Ensuring the same level of accuracy, connectivity, 

and performance across a wide range of locations requires 

careful infrastructure planning and management. 

4. Cost implications: The cost of implementing and 

maintaining an IoT-based waste segregation system can be a 

barrier to its widespread adoption. The expenses associated 

with deploying sensors, connectivity, data storage, and system 

maintenance may not be feasible for all communities or 

organizations. 

5. User acceptance and behaviour: The success of any waste 

segregation system heavily depends on user acceptance and 

adherence to the segregation guidelines. Changing user 

behaviour and ensuring consistent participation can be a 

significant challenge. 

6. Environmental impact: While smart dustbins aim to 

improve waste management, their overall environmental 

impact needs consideration. Factors such as the energy 

consumption of IoT devices, the proper disposal of sensors 

after their lifecycle, and the carbon footprint associated with 

manufacturing and maintenance should be taken into account. 

Addressing these limitations and research gaps through 

further advancements in technology, improved sensor 

accuracy, cost-effective solutions, standardization, user 

awareness campaigns, and environmental considerations will 

contribute to the development of more efficient and effective 

Io based Smart waste segregation systems. 

V. SCOPE 

 
The scope of smart waste segregation dustbins includes: 

 

1. Implementation of IoT technology for efficient waste 

segregation. 

2. Integration of sensors for identifying dry, wet, and metal waste. 

3. Monitoring bin levels and waste types remotely. 

4. Enhancing user engagement through notifications and data 

analysis. 

5. Improving existing waste management infrastructure. 

6. Addressing health and environmental concerns associated 

with overflowing garbage bins. 

7. Providing a scalable solution for smart cities and urban areas. 

8. Potential for further innovations, such as self-powering 

mechanisms like solar trackers. 

 

 

VI. PROPOSED SYSTEM 

 
To automate waste segregation and monitoring, addressing the 

challenges of overflowing garbage bins and health hazards 

associated with manual waste segregation. Components: 

1. Arduino Uno microcontroller: Controls system operation and 

data processing. 

2. Moisture sensor: Detects water content in waste, aiding in 

differentiation between wet and dry waste. 

3. IR sensor: Identifies waste presence in the dustbin for 

segregation initiation. 

4. Servo motor: Actuates bin partitions for waste 

segregation. 

5. Ultrasonic sensor: Monitors bin fill levels to optimize waste 

collection. 

6. LCD display: Provides real-time status updates and 

notifications to users. 
 

 
Fig -2: Structure of Dustbin 

Operation: 

o Moisture and IR sensors detect wet and dry waste 

presence. • Ultrasonic sensor monitors bin fill levels. 

o Based on sensor inputs, microcontroller activates servo 

motor to segregate waste into respective compartment. 
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VII. FLOWCHART 
 

 

Fig-3: Flowchart 

 

VIII. PERFORMANCE EVALUATION: 

 
A performance evaluation for smart dry and wet waste segregation 

dustbin typically involves assessing several key factors: 

1. Accuracy: Measure the accuracy of waste segregation by 

analyzing how well the dustbin separates dry and wet waste. 

This can be done by comparing the actual segregation done 

by the dustbin with manual segregation. 

2. Speed: Evaluate the speed at which the dustbin segregates 

waste. Faster segregation can lead to more efficient waste 

management processes. 

3. Capacity: Assess the capacity of the dustbin to hold both dry 

and wet waste. A larger capacity means fewer emptying 

cycles, reducing operational costs. 

4. Reliability: Determine how reliable the dustbin is in terms 

of consistently segregating waste without errors or 

breakdowns. 

5. Technological Features: Evaluate additional features such 

as sensors, connectivity, and automation. These features can 

enhance the efficiency and effectiveness of waste 

segregation. 

6. Maintenance Requirements: Assess the maintenance 

needs of the smart dustbin, including cleaning, sensor 

calibration, and software updates. 

7. Cost-effectiveness: Analyze the overall cost- effectiveness 

of implementing smart dustbins compared to traditional 

waste management methods. Consider factors such as initial 

investment, operational costs, and long-term savings. 

By considering these factors, you can conduct a comprehensive 

performance evaluation of smart dry and wet waste segregation 

dustbins. 

X. DESIGN DETAILS 

 

Fig-4: Block Diagram 

 

 

Fig-3: Circuit Connection 

 

Fig-3: Whole Structure 
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XI. RESULT: 

 
The implementation of the smart wet and dry waste segregation 

dustbin resulted in efficient waste management practices. The 

integration of IoT technology and sensors enabled accurate 

segregation of waste into appropriate categories. IR sensors 

effectively identified objects, while moisture and sensor detected 

wet and dry waste, respectively. Ultrasonic sensors monitored bin 

levels, ensuring timely emptying. 

 

The automated system successfully sorted waste into tow 

partitions within the bin, facilitating proper disposal. Motors 

rotated to open respective partitions based on sensor 

identification, streamlining the segregation process. Real-time 

data on bin status was transmitted to the Thing Speak server, 

allowing for remote monitoring and management. 

 

Discussion: 

The smart wet and dry waste segregation dustbin offers significant 

advantages over traditional waste management methods. By 

automating the segregation process, the system reduces reliance 

on manual labour and minimizes errors in waste classification. 

This not only improves efficiency but also enhances the overall 

cleanliness and hygiene of urban environments. 

 

However, challenges such as sensor accuracy, connectivity issues, 

and cost-effectiveness must be addressed to ensure the system's 

long-term viability. Continuous refinement and optimization of 

the technology will be essential to maximize its benefits and 

scalability. 

 

Overall, the smart wet and dry waste segregation dustbin 

represents a promising solution for improving waste management 

efficiency and promoting environmental sustainability in urban 

areas. Continued research and development in this area will be 

crucial for realizing its full potential and addressing emerging 

challenges in waste management. 

VIII. CONCLUSIONS: 

 
In conclusion, the implementation of smart wet and dry waste 

segregation dustbins represents a significant step forward in 

modernizing waste management practices. By incorporating IoT 

technology and sensor-based systems, these innovative bins 

streamline waste segregation processes, enhance efficiency, and 

contribute to the creation of cleaner and healthier environments. 

 

The integration of self-changing technology, such as solar trackers, 

ensures uninterrupted operation and sustainability. Furthermore, 

the project's scope encompasses various aspects, including waste 

segregation, IoT integration, data monitoring, user engagement, 

and integration with existing waste management infrastructure. 

Overall, smart wet and dry waste segregation dustbins offer a 

promising solution to address the challenges of overflowing 

garbage bins and promote better waste disposal practices, 

ultimately leading to improved public health and environmental 

sustainability. 
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