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Abstract- Waste Management and segregation is a much-
needed process in metro cities and urban areas Due to
spreading of diseases. It is estimated that India produces 42.0
million tons of municipal Solid waste annually at present.
Waste lying littered in the surrounding, dumped on open
lands, becomes a major problem for various types of disease
causing bacteria and viruses hence, segregation, transport,
handling and disposal of waste must be managed properly to
minimize the risks of the public and environment. When mixed
dry and wet waste breaks down in lowland, it creates nasty
greenhouse gases. Segregation makes it attainable to utilize
and recycle the waste effectively. This waste segregator system
can easily segregate waste.

When waste is thrown in the pipe, IR sensor will
sense the waste. Waste is divided into three Categories
namely Wet, Dry and Metallic. Another sensor will sense the
garbage category. As per the algorithm used, if the waste is
metallic then the mechanism will bring the metal collecting
bin below the pipe and with the help of servo motor the waste
will fall into the metal bin. Similarly, the process will repeat if
wet waste is sensed. If the sensor doesn’t activate the Sensor
category, then the waste will be considered to be a dry waste.

I. INTRODUCTION

Waste management is a critical global challenge,
with improper disposal leading to environmental pollution and
health hazards. An Automatic Waste Segregation System
offers an efficient and sustainable solution by using
technology to separate waste into different categories such as
biodegradable, non-biodegradable, recyclable, and hazardous
materials

This system typically integrates sensors, artificial
intelligence (Al), and robotic mechanisms to identify and sort
waste accurately. Components like infrared sensors, image
recognition technology, weight sensors, and conveyor belts
work together to automate the segregation process, reducing
the need for human intervention and minimizing errors.

By implementing an automatic waste segregation
system, municipalities, industries, and households can
improve waste management, promote recycling, and
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contribute to a cleaner environment. This technology enhances
efficiency, reduces landfill waste, and supports sustainable
urban development.

Il. WORKING PRINCIPLE

1. Drop the waste into the pipe.

2. IR sensor will sense the waste and it will rest
On the bottom plate

3. Now the sensor on the plate will sense the waste as in 3
categories Metallic or wet.

4. Now the algorithm is so made that if the waste is metallic
then the mechanism will bring the metal collecting bin
below the pipe and the servo will let the waste fall into the
bin.

5. Similarly, the process will be repeated for wet test.

6. If the sensor does not activate then the waste
detected as dry waste.

will be

I11. COMPONENTS

1. Supporting Frame
2. Collecting Bins
3. Joints and Screws
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IR Sensor

Metal Sensor

Liquid Crystal Display

Servo Motor

Circuit board

. Inductive Proximity (Moisture) Sensor
10. Power supply
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IV. PROBLEM IDENTIFICATION

Identifying problems in an automatic waste
segregation system is crucial for improving its efficiency,
reliability, and sustainability. Here are some common problem
areas:

1. Sensor Issues
Inaccuracy: Sensors (e.g., infrared, weight, proximity, or
moisture sensors) may not always correctly identify materials.

2. Mechanical Failures
Jamming: Conveyor belts or sorting mechanisms may get
clogged with improperly classified waste.

3. Power & Energy Consumption
High Energy Use: Some systems consume excessive power,

making them unsustainable.

V. BLOCK DIAGRAM

Figure 2: Layout of Waste Segregator

VI. PROJECT EXECUTION PLAN
1) Project Overview
The Automatic Waste Segregation System is
designed to separate waste into categories like biodegradable,
non-biodegradable, and metallic waste using sensors and

automated mechanisms

2) Project Objectives
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Develop an efficient system to classify waste into different
categories.

Improve waste management and recycling processes.

Reduce human effort in waste segregation.

3) Project Scope

Use sensors (IR, ultrasonic, inductive, moisture) for material
detection.
Implement a conveyor belt system for waste movement

VII. OBJECTIVES

1) Efficient Waste Separation — Automate the sorting of waste
into categories such as biodegradable, non-biodegradable,
recyclable, and hazardous materials.

2) Reduce Human Intervention — Minimize the need for
manual sorting, reducing health risks and labor costs.

3) Enhance Recycling Efficiency — Improve the recovery of
recyclable materials to promote sustainable waste
management.

4) Reduce Landfill Waste — Decrease the amount of waste sent
to landfills by properly segregating materials for reuse and
recycling.

5) Improve Environmental Sustainability — Reduce pollution
and resource wastage by ensuring proper disposal and
treatment of different waste types.

6) Increase Waste Processing Speed — Automate the
segregation process to handle large amounts of waste quickly
and efficiently.

VIIl. CONCLUSION

The automatic waste segregation system plays a
crucial role in improving waste management by efficiently
sorting waste into different categories, such as biodegradable,
non-biodegradable, and recyclable materials. This system
helps reduce human effort, minimize environmental pollution,
and enhance recycling processes. By integrating technologies
like sensors, conveyor belts, and Al-based sorting
mechanisms, waste segregation becomes more accurate and
efficient.

IX. FUTURE SCOPE

The future of automatic waste segregation systems is
promising, with advancements in technology paving the way
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for more efficient and intelligent waste management solutions.
Here are some key areas of development:

1) Integration of Al and Machine Learning

Advanced Al models can improve waste
identification and classification accuracy.

Machine learning algorithms can analyze waste composition
trends and optimize recycling processes.

2) loT and Smart Waste Bins

loT-enabled waste bins with real-time monitoring can enhance
waste collection efficiency.

Smart sensors can detect the type and amount of waste,
automating sorting at the source.

3) Robotics and Automation

Robotic arms and automated conveyor systems can increase
sorting speed and precision.

Autonomous waste segregation units can be deployed in
residential and industrial areas.
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