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Abstract - Automated Waste Dustbins utilize 10T, Al, and computer vision for efficient waste management. They feature multiple
compartments, sensors, and automatic lid mechanisms for real-time waste sorting. Computer vision and Al algorithms accurately
identify and segregate waste. Smart Waste Dusthins 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. Automated Waste Dusthins
revolutionize waste management, enhancing efficiency in segregation, recycling, and collection processes, leading to reduced
environmental impact and improved resource utilization for sustainable communities.

Index Terms - Waste management, Image processing, Waste segregation, Electronics, Microcontroller.

|.INTRODUCTION

Effective waste management is a growing concern in urban and rural areas alike, primarily due to the rising volume of solid

waste generated daily. One of the key issues in managing this waste is improper segregation at the source, which leads to inefficient
recycling, increased landfill use, and environmental pollution. Conventional methods of waste sorting are labor-intensive, unhygienic,
and often inaccurate, highlighting the need for an automated approach.
An Automated Waste Segregator offers a promising solution by using sensors and microcontrollers to identify and separate waste into
categories such as biodegradable, non-biodegradable, and metallic. Automating this process not only minimizes human intervention but
also improves efficiency and accuracy, making waste management more effective and eco-friendly. Such systems can be installed in
residential areas, public places, or industrial settings to support decentralized waste sorting.

Fig.2 Categories of Waste.

1. LITERATURE SURVEY

Mohit Sharma.et al [1] Waste management (WM) challenges in the IR are specific to two different situations traction and non-traction.
While waste is generated across various IR operations, this preliminary analysis considers moving trains and railway stations, which
are seen as low hanging fruits for effective implementation of waste management practices. Inconsistent or more often, non-existent
data make it difficult to estimate how much waste is generated and the quantum of investment and other types of resources to be allocated
to manage waste. It has also been noted that a strong institutional arrangement is needed to give the necessary importance to waste
management within the Indian Railways. Food catering units are the main centers of solid waste generation at railway platforms. A
large amount of recyclables, which are used for packaging food and beverages, also get generated as a result. Packaging waste includes
paper, cardboard, glass bottles, metal cans and large amounts of various plastics.
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A. Sharanya.et al [2] Presently, there is no automated system for segregation of wet, metallic and dry wastes where it further segregates
dry into plastic and paper at domestic level. This paper shows the working of an automatic waste segregator using Arduino UNO and
different sensors for detecting each type of waste i.e. wet, metal, paper and plastic. There are two circular discs where one being
stationary and the other one rotatory. The sensors are placed on poles that are fixed on the stationary disc. The waste is kept on a slot
cut on the rotating disc which moves to each sensor to detect the type of waste thus, opening the slot if detected correctly which
ultimately falls into the respective bin kept below each sensor on the stationary disc. The purpose of this project is the realization of a
compact, low cost and user-friendly segregation system for urban households to streamline the waste management process.

N. S. Gupta.et al [3] It is a discrete state control system to prevent over dumping of waste in bins and to separate wastes automatically
through conveyor belts. The filling level of each bin arranged at different positions, is detected using the IR sensor. Each bin will have
separate sub conveyor belts and all these sub conveyor belts are connected to the main conveyor belt. The wastes from all sub conveyor
belts will get collected in the main conveyor belt. The wastes from the main conveyor belt are given into dry, wet and metallic wastes.
Internet of Things used in this project is useful for counting the number of different types of wastes. Hence the quantity of each type of
wastes is also noticed.

M. Jayson.et al [4] SmartBin works on a simple yet efficient methodology. It may be customised for domestic or public use. The
domestic variant will be smaller in size. The external surface may be made of durable plastic. The electronics and sub-bins for the
different types of waste are made into two separate layers. The sub-bins are removable for cleaning purposes. The design uses a dual
motor and tray mechanism. The waste is disposed of into a common waste tray, the only part visible to the user. It is detected by the IR
sensor. This activates the moisture sensor which is fitted on the tray. There is a pre-set threshold value for classification as dry or wet
waste. If the moisture sensor reading is above that value, it is classified as wet waste else it is classified as dry waste. The pre-set value
may be suitably chosen to provide accurate segregation.

N. N. Ahamad.et al [5] In this paper, a fully automated waste separation system to discriminate residual and recyclable household
waste is proposed. The system is designed to focus on household waste, since household waste ranks the highest volume of waste among
others. It is designed to separate household waste into recyclable and residual waste according to the materials’ state, which is dry and
wet, by employing a moisture sensor to the waste separation system. In order to differentiate between wet waste and dry waste, a
moisture sensor is used as the main component in this system. The moisture sensor is used to measure the dielectric permittivity of the
waste by using the principle of capacitance. The sensor creates a voltage proportional to the dielectric permittivity. In this specific
project, the dielectric permittivity is a function of the water content. Wet waste will have more water content compared to dry waste.
Hence, the dielectric constant of wet waste will be more compared to dry waste.

Above research papers can be presented in brief in a tabular form as follows:

Paper | Waste Generation Waste Constituent Sorting Method
No. Location Material
1 Railway Station Plastic, Cardboard, Not Specified
Metal Cans, Paper
2 Household Dry, Metal Rotating bin
3 Not Specified Metal, Dry, Wet Conveyor Belt
4 Household Dry, Wet Tilting tray mechanism
5 Household Dry, Wet Conveyor belt
6 Household Dry, Wet, Metal Lead Screw based

Table 1. Literature Survey.
I11. PROPOSED SYSTEM

The proposed Automated Waste Segregator is designed to automatically classify waste into different categories—
biodegradable, non-biodegradable, and metallic—at the source, reducing human effort and promoting efficient waste management. This
system is built around an Arduino Uno microcontroller, which serves as the central control unit, processing input from various sensors
and triggering appropriate mechanical actions.

When waste is introduced into the system, an Infrared (IR) sensor detects its presence and activates the sorting mechanism. The waste
is then passed to a sensing area where a raindrop sensor measures moisture content, helping to differentiate between wet (biodegradable)
and dry waste. This early classification enables better handling of organic material, reducing contamination of recyclable items.
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A servo motor is used to operate a mechanical flap that initially directs the waste based on the raindrop sensor’s input. The next stage
involves stepper motors, which are managed through stepper motor drivers, to rotate the base or bin compartments. This allows precise
placement of waste into categorized bins depending on the type detected.

A. Visualization.
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Fig.3 Flowchart of Proposed Device.

B. Working.

1) The Waste Segregator consists of three cylindrical waste collectors attached to a spinning wheel along with a image processing
hardware. The Image Processing Software first compares the data received by scanning the collected waste at first step.

2) The data received is compared with a dataset of waste products fed through software, the compared results is then transferred to
microcontroller to trigger the spinning wheel mechanism.

3) The spinning wheel is controlled by a motor through a motor driver, appropriate cylinder is placed beneath the collect waste to
filter it accordingly ex. Dry, wet, electronics, etc. The collected waste can be later removed and packed accordingly.

4) The device made during this project is home prototype, can be modified according industrial application like larger unit
additional facilities like decomposition and conversion of waste to energy.

5) The digital image processor can also be modified to high efficiency spectrum which can segregate waste more precisely for
industrial purposes.

IVV. CONCLUSIONS

The Automated Waste Segregator project offers an efficient and cost-effective approach to addressing the growing challenge of waste
management. By leveraging basic electronics, sensors, and automation, the system is capable of identifying and separating waste into
biodegradable, non-biodegradable, and metallic categories with minimal human intervention. This not only helps in reducing manual
labor and health risks associated with waste handling but also ensures that recyclable materials are properly processed, supporting
environmental sustainability. The model is designed to be user-friendly and scalable, making it suitable for use in homes, offices, and
public spaces. Integrating this technology into local waste collection systems can significantly improve the efficiency of recycling and
disposal processes. With further enhancements—such as the inclusion of 10T features and machine learning for better accuracy—this
system can play a vital role in building cleaner and smarter cities. It represents a meaningful step toward sustainable and responsible
waste management.
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V. FUTURE SCOPE

The Automated Waste Segregator has significant potential for future development and wider application. One key area of
improvement is the integration of Internet of Things (IoT) technology, enabling real-time monitoring of waste levels and remote
management through mobile or web applications. Additionally, incorporating machine learning or image processing can improve the
accuracy of waste identification, allowing the system to handle a wider variety of materials, including plastics, glass, and e-waste. Solar-
powered operation can make the system more energy-efficient and suitable for off-grid locations. The design can also be scaled for
industrial or municipal use, contributing to smart city initiatives and large-scale waste management programs. Furthermore, adding alert
systems for bin full status and automated data logging can help in planning timely collection and improving operational efficiency.
These enhancements would make the system smarter, more sustainable, and better aligned with modern environmental goals.
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