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Abstract.  The main goal of this project is to create an innovative dustbin 

that promotes cleanliness and eco friendliness in line with the "Swachh Bharat 

Mission". Taking advantage of advancing technologies, we are designing a 

smart dustbin using Arduino, a microcontroller- based system equipped with ul-

trasonic sensors, alarms, gas sensors, and other features. Proper maintenance of 

dustbins is crucial to prevent pollution and maintain a healthy environment. Our 

proposed technology includes the use of NodeMCU , ultrasonic sensors, servo 

motors, and battery jumper wires to create a smart dustbin. Once the hardware 

and software are connected, the Smart Dustbin program will run, allowing the 

lid to open when someone approaches within a certain range, wait for the user 

to dispose of the garbage, and then close. Our aim is to make this technology af-

fordable and accessible to all, benefiting both individuals and businesses by 

promoting health, hygiene, and environmental sustainability. 
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1 Introduction 

 Garbage may include undesired things that have been abandoned from the city, a 

public space, society, a college, a residence, etc. This work uses the Internet of 

Things (IOT) and is focused on Smart Cities. Cleanliness is therefore necessary for a 

wise lifestyle, and cleanliness starts with the garbage can. The difficulty with rub-

bish disposal will be reduced or eliminated on account of this initiative. The IOT 

garbage monitoring system is an extremely creative solution that will aid in main-

taining clean cities. Internet of Things is a reasonably new approach. Everyday ob-

jects will be fitted with microcontrollers, digital communication transceivers, and 

appropriate protocol stacks to enable them to interact with one another and with 

users, becoming a vital component of the Internet. Garbage may include undesired 

things that have been abandoned from the city, a public space, society, a college, a 

residence, etc. This work uses the Internet of Things (IOT) and is focused on Smart 

Cities. Cleanliness is necessary for a wise lifestyle, and it starts with the garbage 

can. 

The difficulty with rubbish disposal will be reduced or eliminated by this initia-

tive. The IOT garbage monitoring system is an extremely creative solution that 

will aid in maintaining clean cities. The Internet of Things is a reasonably new ap-

proach. Everyday objects will be fitted with microcontrollers, digital communica-
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tion transceivers, and appropriate protocol stacks, allowing them to interact with 

one another and with users, becoming a vital component of the Internet.. 

1.1 Research Objectives 

 The primary objective of this project is to design and develop a smart dustbin capa-

ble of automatically segregating dry and wet waste using sensor-based technology. 

This involves integrating appropriate sensors such as moisture sensors, infrared 

sensors, and weight sensors to accurately detect and classify the type of waste being 

disposed of. Another key goal is to implement an effective classification algorithm 

that enables real-time identification and separation of waste materials. The project 

also aims to evaluate the efficiency, accuracy, and practicality of the smart dustbin 

in different usage environments such as homes, offices, and public places. Further-

more, the research seeks to explore the potential for IoT integration, enabling remote 

monitoring of waste levels and contributing to smart waste management systems. By 

automating the segregation process, the project promotes environmentally responsi-

ble waste disposal practices, reduces human effort, and supports recycling initia-

tives. Finally, the study will assess the cost-effectiveness and scalability of deploy-

ing such smart dustbins across urban and semi-urban areas for broader environmen-

tal impact. 

2  Review Methodology 

The project follows a practical approach involving hardware assembly, sensor integra-

tion, and software programming. A microcontroller (such as Arduino) is used to con-

trol moisture and infrared sensors, which detect and classify waste as dry or wet. 

Based on sensor input, the system activates a mechanism to segregate the waste into 

appropriate compartments. An algorithm is developed to automate this process, and 

the system is tested with various waste types to evaluate accuracy, speed, and reliabil-

ity. IoT integration is also considered for real-time waste level monitoring. 

2.1 Implementation 

 Start: This is the beginning of the process. It indicates that the user is about to begin 

the trash segregation task. 

Place the Trash: The user is prompted to place the trash in the designated area or bin. 

This step is crucial as it signifies the initiation of the segregation process. 

Check Trash (Dry or Wet): 

1. After placing the trash, the user needs to check the type of trash they are dealing 

with. This involves assessing whether the trash is dry or wet. 

2. Dry Trash: This refers to waste that is not moist and can typically be recycled or is 

non-biodegradable. Examples include: 
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1. Plastic containers 

2. Glass bottles 

3. Paper and cardboard 

4. Metal cans 

3. Wet Trash: This consists of organic waste or any waste that contains 

moisture. 

Examples include: 

1. Food scraps (fruits, vegetables) 

2. Garden waste (leaves, grass clippings) 

3. Other biodegradable materials 

Decision Point: 

1. Based on the assessment, the user makes a decision on where to place the 

trash: 

1. If the trash is dry: The user should direct it to the dry waste bin. 

2. If the trash is wet: The user should direct it to the wet waste bin. 

End :After the trash has been sorted into the appropriate bins (either dry or 

wet), the process 

concludes. This marks the completion of the waste segregation process 

 

 

 Fig. 1. Smart bin   

Block Diagram 
 

 
  

 Fig. 2.  Block diagram  
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2.2  Components Discription 

 ARDUINO UNO: The Arduino Uno is a microcontroller board that serves as the brain 

of your project. It reads input from sensors, processes the information, and controls 

actuators like motors or lights. 
 

 
Fig. 3.  Arduino uno  

SOIL MOISTURE SENSOR:The sensor consists of two probes that measure the re-

sistance of the material (soil or waste) between them. When moisture is present, water 

conducts electricity, lowering the resistance between the probes. The sensor provides an 

output signal based on the moisture level detected. 
 

 
Fig. 4.  Soil Moisture Sensor  

SERVO SG90:The Servo Motor SG90 is a small, lightweight, and inexpensive servo 

motor widely used in robotics and electronics projects. It provides precise control over 

angular movement, making it ideal for applications like your smart dustbin, where you 

need to control the position of a lid or separator. 

 
Fig. 5.  Servo SG90 

ULTRASONIC SENSOR:The Ultrasonic Sensor (HC-SR04) is a sensor that measures 

distance by using ultrasonic waves. It is commonly used in robotics and automation 

systems for object detection, obstacle avoidance, or distance measurement. In your 

smart dustbin project, it  helps detect the presence of waste near the bin. 

 
Fig. 6.  Ultrasonic sensor  

NUT BOLTS AND JUMPER WIRES: Used to mount and secure components (sensors, 

servo motor) to the dustbin structure and stabilize compartments. Connects components 

(ultrasonic sensor, soil moisture sensor, servo) to the Arduino for power and signal 

transfer,enabling quick prototyping without soldering. 
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Fig. 7.  nuts and wires  

2.3 Connections Overview 

A Ultrasonic Sensor: 

1. VCC → Arduino 5V 

2. GND → Arduino GND 

3. Trig → Pin 9 

4. Echo → Pin 10 

Servo Motor: 

1. VCC → Arduino 5V 

2. GND → Arduino GND 

3. Signal → Pin 3 

Soil Moisture Sensor: 

1. VCC → Arduino 5V 

2. GND → Arduino GND 

3. AO → Pin A0 

3. Circuit Diagram 
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 Fig. 8. Circuit Diagram 

4. Conclusion 
The Smart Dustbin system is a significant step towards sustainable waste man-

agement, leveraging technology to automate waste segregation and improve recycling 

processes. By utilizing sensors to detect waste type, this system helps streamline the 

recycling of dry materials and the disposal of wet waste, contributing to a cleaner and 

more environmentally friendly society. 

                                             

Fig .9 . Dry waste    Fig. 10. Wet waste 
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