
www.ijcrt.org                                                                   © 2023 IJCRT | Volume 11, Issue 4 April 2023 | ISSN: 2320-2882 

IJCRT2304131 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b46 
 

SOLID WASTE MANAGEMENT SYSTEM 

(SMART DUSTBIN) USING IOT 
 

S. Nandhini Devi1, A. Anupriya2, M. Devi Prabha, M. Shajitha Parveen4 

1 ASSISTANCE PROFESSOR 2,3,4 UG STUDENT 

COMPUTER SCIENCE AND ENGINEERING 

V. S. B. ENGINEERING COLLEGE, KARUR, TAMILNADU, INDIA 

 

 
 

ABSTRACT: 

 

Solid waste management is a major issue in many cities, with overflowing and improperly disposed of 

garbage causing health and environmental problems. We here propose an IoT Based system to overcome this 

problem. A smart dustbin system that uses IoT, Nodemcu, Arduino Uno, two ultrasonic sensors, a gas sensor, 

a buzzer, a servo motor, and an LCD module can greatly improve the management of solid waste. The system 

detects the level of garbage inside the dustbin using ultrasonic sensors and alerts the user when the dustbin 

needs to be emptied. It also detects harmful gases produced by the garbage using a gas sensor and alerts the 

user using a buzzer. The device will monitor the real time data and continuously show real time value on LCD 

display. The servo motor is used to open and close the lid of the dustbin automatically, providing a more 

convenient and hygienic way of disposing of garbage. The system is connected to the internet using Nodemcu 

and is controlled remotely using the Webserver Platform. This smart dustbin system can help reduce the 

spread of harmful gases, provide a more efficient way of managing solid waste, and ultimately contribute to a 

cleaner and healthier environment. 
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A. INTRODUCTION 

 

Solid waste management is an increasingly challenging issue in cities and urban areas around the world. The 

amount of waste generated is increasing, while proper disposal is becoming more difficult.Improper waste 

management practices can lead to negative impacts on the environment, such as air and water pollution, soil 

degradation, and the spread of diseases. Effective solid waste management practices are therefore essential to 

ensure a clean and healthy environment for communities. One of the major challenges in waste management 

is the collection and disposal of garbage. Traditional waste management systems rely on scheduled collections 
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or manual checks to determine when a garbage bin needs to be emptied. This method is often inefficient and 

can lead to unhygienic and unhealthy conditions. 

 
To address this challenge, researchers and engineers have proposed the use of smart dustbin systems. A smart 

dustbin is a device that can detect the level of garbage in a dustbin and alert the user when the bin needs to be 

emptied. It can also detect harmful gases produced by the garbage and alert the user using a buzzer. The 

system can also automatically open and close the lid of the dustbin using a servo motor, providing a more 

hygienic way of disposing of garbage. The application of Internet of Things (IoT) technology has made it 

possible to create smart dustbin systems that are more effective and efficient. IoT-based smart dustbins can be 

connected to the internet and can send alerts to the waste management authorities or service providers to 

empty the garbage bins when they reach a certain threshold. These smart dustbins can also collect data on the 

amount of garbage generated, which can help waste management authorities to plan more effective waste 

collection routes and schedules. 

 

 
• LITERATURE SURVEY 

 

[1] A smart dustbin system Automatic system has been proposed as an effective approach to optimize waste 

collection and improve the efficiency of the waste management process. The system uses sensors to detect the 

fill level of the bin, and transmits data to a centralized platform for real-time monitoring. This system can 

reduce the need for manual monitoring, streamline waste collection processes, and improve the overall 

efficiency of the waste management process. 

 

[2] A solid waste management system using Nodemcu has been proposed to address the growing waste 

management challenges in urban areas. The system uses sensors to detect the fill level of waste bins, and 

transmits data to a central platform for real-time monitoring. The system is based on Nodemcu, a low-cost, 

open-source IoT platform that provides Wi-Fi connectivity and allows for easy integration with sensors and 

other devices. The proposed system can enable waste management authorities to optimize their collection 

activities. 

 

[3] A smart dustbin system using Nodemcu and own server is proposed to enhance waste management 

efficiency in urban areas. The system utilizes sensors to detect dustbin fill levels and transmits data to a 

dedicated server hosted on the Nodemcu platform. Real-time monitoring of the fill level enables waste 

management authorities to optimize their collection activities. Additionally, a mobile application allows users 

to locate the nearest smart dustbin and check its fill level before disposal. The use of Nodemcu own server 

ensures secure data storage and transmission, reducing the risk of data breaches. This proposed system 

contributes to sustainable waste management practices by improving the efficiency of waste collection 

activities and reducing the environmental impact of waste disposal. 

 
[5] An automatic smart dustbin system using Arduino Nano is proposed to improve waste management 

efficiency. The system employs ultrasonic sensors to detect the fill level of the dustbin, and a servo motor to 

open and close the lid automatically. The proposed system eliminates the need for manual intervention in 

waste disposal, reducing the risk of contamination and promoting hygiene. The use of Arduino Nano, a low-

cost microcontroller, makes the system cost-effective and easy to implement. 
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[5] Smart solid waste management is an essential aspect of sustainable development. It involves using 

technology to improve waste collection, sorting, and disposal. In this paper, explore the use of Raspberry Pi, a 

low-cost, single-board computer, for smart solid waste management. The system discuss various applications 

of Raspberry Pi in waste management, including smart bin sensors, automated waste sorting, smart waste 

collection, and remote monitoring. Finally, we discuss some challenges and limitations associated with the use 

of Raspberry Pi in waste management and suggest ways to overcome them. 

 

[6] This  paper  presents  a  Smart  Dustbin System that uses Arduino Uno microcontroller and RF 

communication for real-time monitoring and control of waste collection. The system employs ultrasonic 

sensors to detect the level of waste in the dustbin, and RF communication to send the data to the central 

server. The system includes a mobile app that allows users to receive notifications about waste collection 

schedules and the status of dustbins in their vicinity. Field tests demonstrate the effectiveness of the system in 

improving the efficiency and sustainability of waste management. This paper shows the potential of using 

Arduino Uno and RF communication to develop smart waste management systems, offering numerous 

benefits to society. 

 
[7] This paper presents a smart dustbin system that uses Bluetooth technology to automate the waste 

collection process. The system includes an ultrasonic sensor to detect the level of waste in the dustbin and a 

microcontroller to send the data to a mobile app using Bluetooth communication. The app allows users to 

view the status of the dustbin and receive notifications about waste collection schedules. The system aims to 

improve the efficiency and sustainability of waste management by optimizing collection routes and reducing 

fuel consumption. Field tests demonstrate the effectiveness of the system in real-world settings. 

 

[8] This paper presents a smart solid waste management system that uses a gas sensor and NodeMCU to 

detect and monitor the emission of harmful gases from waste. The system employs an ultrasonic sensor to 

detect the level of waste in the bin and a gas sensor to detect the concentration of gases emitted by the waste. 

The data is sent to the NodeMCU, which processes it and sends alerts to a mobile app and a central server. 

The app allows users to monitor the status of the dustbin and receive notifications about waste collection 

schedules. The system aims to improve the efficiency and safety of waste management by reducing the risk of 

harmful gas emissions. 

 

[9] This paper presents a smart automatic garbage collection system that employs a robotic arm and sensors to 

automate the waste collection process. The system uses sensors to detect the level of waste in the bin and 

activate the robotic arm to collect the waste. The collected waste is then transported to a waste processing 

facility using an automated transport system. The system aims to improve the efficiency and sustainability of 

waste management by reducing manual labour and optimizing waste collection routes. 

 
[10] The paper presents a smart solid waste management system that uses Raspberry Pi and image processing 

to automate waste collection and sorting. The system employs a camera and image processing algorithms to 

detect the type of waste and sort it accordingly. The system also uses ultrasonic sensors to detect the level of 

waste in the bin and send alerts to a mobile app and a central server. The app allows users to monitor the 

status of the dustbin and receive notifications about waste collection schedules. 
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EXISTING SYSTEM: 

 

           Traditional solid waste management systems rely on manual monitoring and collection methods. 

Garbage bins are typically emptied on a fixed schedule or when they are visually full. These methods are 

often inefficient and can lead to overflowing bins, unhygienic conditions, and environmental pollution. In 

recent years, there have been several attempts to develop automated waste management systems. One 

approach is to use sensors to detect the level of garbage in a bin and alert the waste management authorities or 

service providers when it needs to be emptied. 

 
 

 
BLOCK DIAGRAM: 

 
 
Figure 1 : Block Diagram for Proposed System 
 
 
 

CIRCUIT DIAGRAM: 

 

              
 
              Figure 2 : Circuit Diagram for Proposed System 
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PROPOSED SYSTEM: 

 
The proposed system for Solid Waste Management System (Smart Dustbin) using IoT, is an advanced and 

intelligent system that will effectively manage waste in a more efficient, cost-effective, and environmentally 

friendly way. The system will use two ultrasonic sensors to detect the level of garbage in the bin and provide 

alerts to waste management authorities or service providers when the bin needs to be emptied. The gas sensor 

will detect the presence of harmful gases produced by the garbage and trigger the buzzer to alert users and 

service providers. The servo motor will be used to open and close the lid of the bin, providing a more hygienic 

and convenient way for users to dispose of their waste. The LCD module will display real-time data on the 

status of the bin, providing users and service providers with valuable information about the system's 

performance. 

 
The Nodemcu and Arduino Uno microcontroller boards will be used to control and monitor the sensors and 

devices used in the smart dustbin system. Nodemcu will be used to connect the sensors and devices used in 

the system to the internet, providing real-time data and control over the system. It will also be used to send 

alerts and notifications to waste management authorities or service providers when the garbage bin is full. 

Arduino Uno will be used to program and control the system, ensuring that it operates smoothly and 

efficiently. 

 
The proposed system will provide several advantages over the existing system. It will have a more advanced 

and intelligent design that can effectively detect and manage waste in real-time. It will be more hygienic and 

convenient for users to dispose of their waste, and the use of the servo motor will reduce the need for manual 

intervention. It will also provide valuable data on the system's performance, allowing waste management 

authorities to plan more effective waste collection routes and schedules. Overall, the proposed system will be 

a more efficient and effective solution for managing waste, promoting sustainability, and contributing to a 

cleaner and healthier environment. 

 
METHODOLOGY: 

 

The methodology for a solid waste management system using IoT and a smart dustbin involves both hardware 

and software components. 

 
HARDWARE EXPLANATION: 

 

A smart dustbin system that uses IoT, Nodemcu, Arduino Uno, two ultrasonic sensors, a gas sensor, a buzzer, 

a servo motor, and an LCD module can greatly improve the management of solid waste. The system detects 

the level of garbage inside the dustbin using ultrasonic sensors and alerts the user when the dustbin needs to 

be emptied. It also detects harmful gases produced by the garbage using a gas sensor and alerts the user using 

a buzzer. 
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COMPONENTS LIST: 

 

• Power supply system 
• Arduino Uno 
• Nodemcu 
• Ultrasonic sensor 
• Gas sensor 
• LCD Module 
• I2C Module 
• Buzzer 
• Servo motors 

 
 
HARDWARE COMPONENTS DESCRIPTION: 

 
POWER SUPPLY SYSTEM: 

 

A power supply system is an electrical system that converts one form of electrical energy to another form that 

is suitable for powering electronic devices. In particular, a 230V to 5V power supply system is an AC to DC 

converter that takes high voltage AC input from a mains power source and converts it into low voltage DC 

output suitable for powering electronic devices that require 5V DC voltage. The 230V to 5V power supply 

system typically consists of four major components, namely the transformer, rectifier, capacitor, and voltage 

regulator. 

 

 
 
 
Transformer: 

    The transformer is the first component in the power supply system. It takes in the 230V AC voltage input 

from the mains power source and steps it down to a lower AC voltage suitable for rectification. The 

transformer consists of two coils of wire wrapped around an iron core. The primary coil is connected to the 

AC mains, while the secondary coil is connected to the rectifier. 

 
Rectifier:  

   The rectifier is the second component in the power supply system. Its function is to convert the AC voltage 

from the transformer to DC voltage. The rectifier is made up of diodes arranged in a bridge configuration. It 

allows the current to flow in only one direction, resulting in a pulsating DC voltage output. 

 
Capacitor: 

   The capacitor is the third component in the power supply system. Its function is to filter the pulsating DC 

voltage from the rectifier and convert it into a smooth, stable DC voltage. The capacitor charges up during the 

positive half-cycle of the pulsating DC voltage and discharges during the negative half-cycle, resulting in a 

constant DC voltage output. 
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Voltage Regulator:  

  The voltage regulator is the fourth and final component in the power supply system. Its function is to 

regulate the output voltage to a constant 5V DC voltage. The voltage regulator uses a feedback mechanism to 

adjust the output voltage to a constant value, even if the input voltage or load current changes. 

 
 
 
The working of the 230V to 5V power supply system involves the following steps: 

 
• The AC voltage is stepped down by the transformer to a lower voltage level. 

• The rectifier converts the AC voltage to a pulsating DC voltage. 

• The capacitor filters and smooths the pulsating DC voltage into a stable DC voltage. 

• The voltage regulator regulates the output voltage to a constant 5V DC voltage. 

• The output voltage is then used to power electronic devices that require a 5V DC voltage. 

 
 

In summary, the 230V to 5V power supply system is an essential component in the design and development of 

electronic devices. The transformer, rectifier, capacitor, and voltage regulator are the key components that 

enable the conversion of high voltage AC input to low voltage DC output, suitable for powering electronic 

devices that require a 5V DC voltage. 

 
ARDUINO UNO: 

 
Arduino Uno is a main Brain of the Project. The Arduino Uno is a microcontroller board based on the 

ATmega328P microcontroller chip. It has 14 digital input/output pins, 6 analog inputs, a 16 MHz quartz 

crystal oscillator, and a USB connection. The ATmega328P microcontroller has 32 KB of flash memory, 2 

KB of SRAM, and 1 KB of EEPROM. The digital input/output pins are grouped into two sets of 8 pins each, 

with each set capable of being configured as either input or output. The analog inputs can read signals in the 

range of 0 to 5 volts, and are converted to a 10-bit digital value by the on-board analog-to-digital converter. 

The board can be powered either by connecting it to a computer via the USB cable, or by connecting it to a 9-

volt battery or an external power supply. 
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The board also has a power jack and an ICSP header for programming the microcontroller using an external 

programmer. The board is programmed using the Arduino Integrated Development Environment (IDE), which 

is a free software tool that provides a user-friendly interface for writing, compiling, and uploading code to the 

board. The IDE supports the C++ programming language and provides a large library of pre-written code, 

making it easy for beginners to get started with programming the board. 

 
NodeMCU: 

 
NodeMCU is a low-cost open-source firmware and development board based on the ESP8266 WiFi module. 

The board has an 80 MHz 32-bit Tensilica CPU, 4 MB flash memory, and integrated WiFi connectivity, 

which allows it to connect to the internet and exchange data with other devices. The board also features 11 

digital input/output pins and one analog input pin, which can be used to interface with a variety of sensors and 

actuators. The NodeMCU firmware is based on the Lua scripting language and can be programmed using the 

NodeMCU Lua API. It also has support for the Arduino IDE, allowing it to be programmed using the familiar 

C++ programme ng language. Additionally, the NodeMCU supports the MicroPython programming language, 

which is a popular choice for IoT projects. 

 

 
  
The board can be powered using a micro-USB cable or an external power supply, and can be programmed and 

debugged using a USB-to-serial converter. The NodeMCU firmware provides a range of networking 

protocols, including HTTP, HTTPS, MQTT, and Web Socket, which makes it an ideal choice for IoT 

applications that require cloud connectivity. NodeMCU is widely used for a range of IoT applications, such as 
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home automation, weather stations, robotics, and wireless sensor networks. The open-source nature of 

NodeMCU means that it has a large community of developers who have created libraries, tools, and resources 

to help users get started with their projects. Overall, NodeMCU is a versatile and powerful development board 

that offers an affordable solution for IoT projects. 

 
ULTRASONIC SENSOR: 

 

The HC-SR04 is an ultrasonic sensor module that is commonly used for distance measurement applications in 

robotics and automation. It operates by emitting ultrasonic waves from a transmitter and detecting their 

reflection from nearby objects using a receiver. The time taken for the waves to travel to the object and back 

is measured, and this is used to calculate the distance to the object using the speed of sound in air. The sensor 

requires a 5V power supply and has four pins: Vcc (power), GND (ground), Trig (trigger), and Echo (echoed 

signal). To use the sensor, a trigger signal is sent to the Trig pin, and the resulting echo signal is received at 

the Echo pin. The distance to the object can then be calculated using the formula Distance = (Time * Speed of 

Sound) / 2. The HC-SR04 is a low-cost, easy-to-use, and accurate sensor that has become popular in many 

applications. 
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GAS SENSOR: 

 
The MQ2 gas sensor is a widely used gas detection module that is capable of detecting a variety of gases such 

as smoke, propane, butane, methane, and carbon monoxide. The sensor module consists of a sensing element 

and an integrated circuit, and works on the principle of gas conductivity. When the gas comes into contact 

with the sensing element, it changes the resistance of the element, which is measured by the integrated circuit. 

The sensor requires a 5V power supply and has four pins: Vcc (power), GND (ground), Dout (digital output), 

and Aout (analog output). The sensor's output signal can be read as either a digital signal (high or low) or an 

analog signal (varying voltage level). The MQ2 gas sensor is often used in gas leakage detection systems, air 

quality monitoring, and safety applications. However, it should be noted that the sensor has limitations and 

can give false readings in certain conditions, and thus should not be relied upon as the sole means of detecting 

dangerous gases. 

LCD MODULE 16X2:

 
 
The LCD 16x2 is a display module that can show up to 16 characters per row with a total of 32 characters 

across the entire display. It uses liquid crystal display (LCD) technology for low power consumption and high 

contrast. The display is typically controlled by an integrated circuit (IC) driver, such as the HD44780, which 

communicates with a microcontroller or other digital device. The LCD 16x2 module typically requires 16 pins 

to be connected to a microcontroller or other digital device, which are used for power, ground, and data 

communication. The data communication is typically done using a parallel interface, where eight data pins are 

used to transmit the character data, along with other control pins for selecting the display row and column. 

The LCD 16x2 display can be programmed to display text, symbols, and even simple graphics, and the 

backlight can be turned on or off to improve visibility in different lighting conditions. 
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I2C MODULE: 

 

I2C, or Inter-Integrated Circuit, is a communication protocol commonly used in microcontroller-based 

systems. The I2C protocol uses a two-wire serial interface consisting of a data line (SDA) and a clock line 

(SCL). This allows multiple devices to be connected to the same bus, with each device having a unique 

address. An I2C module is a hardware module that provides support for the I2C protocol. It typically consists 

of an integrated circuit (IC) that interfaces with a microcontroller and handles the low-level details of I2C 

communication, such as generating clock pulses, transmitting and receiving data, and addressing devices on 

the bus. The I2C module allows for simple and efficient communication between multiple devices, making it 

useful in many applications such as sensor networks, displays, and memory devices. Its simplicity and low pin 

count make it a popular choice for embedded systems, especially for communication between sensors and 

microcontrollers. 

 
BUZZER: 

 
 
A buzzer is a device that generates sound, typically used to provide audible alerts or signals in electronic 

devices. Buzzer modules are commonly used in electronic projects and can be found in a variety of shapes and 

sizes. A buzzer typically consists of a metal or 

 
plastic housing that contains an electromagnetic coil and a spring-mounted armature. When an electrical 

current is passed through the coil, it creates a magnetic field that pulls the armature towards the coil. This 

movement of the armature causes the device to vibrate, producing a sound. Buzzer modules are typically 

driven by a digital signal from a microcontroller or other digital device. The sound produced by the buzzer 

can be controlled by varying the frequency and duration of the digital signal. Buzzer modules can produce a 

wide range of sounds, from simple beeps and tones to more complex melodies. Some buzzers have built-in 

sound generators, allowing them to produce a variety of pre-programmed sounds or music. 
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SERVO MOTOR: 

 
The SG90 servo motor is a small, low-cost motor commonly used in hobbyist and educational projects. It can 

be controlled by a microcontroller or other digital device using a pulse width modulation (PWM) signal. 

 
The SG90 servo motor has three pins: 

 

• Power pin (usually red wire): This pin is used to supply power to the motor. It typically operates at 5V 
DC and draws a current of around 100mA. 

 
• Ground pin (usually brown or black wire): This pin is used to connect the motor to the ground or 

negative terminal of the power supply. 
 

• Control pin (usually yellow or orange wire): This pin is used to send the PWM signal to the motor to 
control its position. The control signal typically has a pulse width of between 1 and 2 milliseconds and 

a frequency of 50 Hz. The duty cycle of the PWM signal determines the position of the motor's output 

shaft. 

 
It is important to note that the SG90 servo motor should not be directly powered by a microcontroller or other 

digital device, as it requires more power than these devices can provide. Instead, it should be powered by a 

separate power supply with sufficient current capacity. 

 
 
 
 

SOFTWARE DESCRIPTION: 

 
ARDUINO IDE: 

 

Arduino IDE (Integrated Development Environment) is a software tool used for programming and 

development of Arduino boards. It is an open-source platform, available for free, and is compatible with 

multiple operating systems including Windows, Mac OS, and Linux. 

 
The main features of the Arduino IDE include: 

 
• Code Editor: The code editor is the main interface of the Arduino IDE where you can write, edit and 

upload code to the Arduino board. It includes features such as syntax highlighting, auto-completion, 

and code snippets to make programming easier. 

 

• Sketches: Arduino programs are referred to as "sketches" and can be easily created and saved within 

the IDE. The sketch contains two main functions: the setup() function, which is called once at the start 

of the program, and the loop() function, which is called repeatedly as long as the program is running. 
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• Library Manager: The Library Manager allows users to easily install and manage libraries for their 

Arduino projects. It includes a collection of pre-built libraries that can be used to add functionality to 

your projects. Users can also create their own libraries and add them to the IDE. 

 

• Serial Monitor: The Serial Monitor allows users to communicate with the Arduino board and monitor the 

data being sent and received through the serial port. This is particularly useful for debugging and 

troubleshooting. 
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• Board Manager: The Board Manager allows users to select the type of Arduino board they are using, 

configure settings, and install the necessary drivers. This is important because different Arduino 

boards may have different specifications and require different drivers. 
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• Upload: The Upload feature allows users to upload their sketches to the Arduino board and begin 

executing the program. Users can select the correct board and serial port before uploading the sketch. 

 

• Tools: The Tools menu includes a range of options for configuring and customizing the IDE. This 

includes options for setting the board type, serial port, programmer, and other settings. 

 
 
 

Overall, the Arduino IDE is a user-friendly software tool that simplifies the programming process for 

beginners and experienced users alike. It is compatible with a wide range of Arduino boards and shields, 

making it a versatile tool for a variety of applications. With its many features and community support, the 

Arduino IDE is an essential tool for anyone interested in electronics and programming. 

 
In addition to the basic features listed above, the Arduino IDE also supports advanced features such as 

debugging and profiling tools, version control integration, and multiple file editing. The IDE can also be 

extended through plugins and add-ons, allowing users to customize the tool to their specific needs. 

Additionally, the Arduino community provides a wealth of resources and tutorials to help users get started and 

troubleshoot any issues they may encounter. 

 
EXPRESS PCB: 

 

Express PCB is a free-to-use software program for designing printed circuit boards (PCBs). It is a simple and 

user-friendly tool that is ideal for beginners and hobbyists who want to design and create their own PCBs. 

 

Some of the key features of Express PCB include: 

 
 

• Schematic Capture: Express PCB allows users to create schematic diagrams of their circuits using a 

library of pre-built symbols. The software also provides a range of editing tools to help users create 

and modify their schematic diagrams. 

 
• Board Layout: Express PCB includes a powerful board layout editor that allows users to place 

components on the board, route traces between components, and add text and graphics. The software 

also includes a range of design rules to ensure that the PCB meets the required specifications. 

 
• Gerber Export: Once the board design is complete, Express PCB allows users to export the design as 

Gerber files, which can be used to manufacture the PCB. 

 
• Parts Library: Express PCB comes with a large library of pre-built parts and components that users 

can use to create their designs. Users can also create their own custom parts library. 

 
• Auto-Router: The software includes an auto-router feature that can automatically route traces 

between components on the board. This can save users a lot of time and effort, especially for complex 

designs. 

 
• 3D Viewer: Express PCB includes a 
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3D viewer that allows users to view their board designs in 3D, providing a realistic view of how the 

final product will look. 

 
Overall, Express PCB is a powerful and user-friendly software tool that can help users design and create their 

own PCBs quickly and easily. The software is free to download and use, making it accessible to hobbyists and 

beginners who may not have a large budget for PCB design software. Additionally, Express PCB provides a 

range of tutorials and resources to help users get started and troubleshoot any issues they may encounter 

during the design process. 

 
WEB SERVER: 

 

The ESP8266 is a low-cost Wi-Fi microchip with full TCP/IP stack and microcontroller capabilities. It can be 

used as a standalone microcontroller or as a Wi-Fi enabled 

 
communication module with other microcontrollers. One of its popular applications is to create a webserver 

page to control and monitor devices over the internet. 

 
 

 

Here are the details on how to create a webserver page with ESP8266: 

 
• Set up the ESP8266 with Arduino IDE and connect it to Wi-Fi. 

 
• Import the required libraries such as 

 
ESP8266WiFi.h and ESP8266WebServer.h. 

 
• Create a web server object using the ESP8266WebServer class. 

 
• Define a callback function that will handle requests made to the webserver. The callback function can 

take inputs from HTML forms and execute specific actions on the ESP8266. 
 

• Write HTML code for the web page that the user will see. 

 
 

• Create a server.begin() statement in the setup() function to start the web server. 
 

• In the loop() function, run the server.handleClient() method to handle incoming client requests. 
 

• Upload the sketch to the ESP8266 and test the web page in a browser by entering the IP address of the 

ESP8266 in the browser address bar. 
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By following these steps, the ESP8266 can serve up a web page to control and monitor devices over the 

internet. This can be useful for remote control of home automation devices or other internet of things (IoT) 

applications. 

 
CONCLUSION: 

 

In conclusion, the Solid Waste Management System (Smart Dustbin) using IoT, is a promising solution for 

managing waste in a 

 
more efficient, cost-effective, and environmentally friendly way. The proposed system offers numerous 

advantages over the traditional waste management system, making it a crucial step towards achieving a more 

sustainable and eco-friendly world. The system can detect the level of garbage in the bin and provide real-

time alerts to waste management authorities or service providers when the bin needs to be emptied. The gas 

sensor used in the system can detect the presence of harmful gases produced by the garbage and trigger the 

buzzer to alert users and service providers. This feature helps to prevent health hazards caused by the 

accumulation of toxic gases in the bin. The servo motor used in the system provides a more hygienic and 

convenient way for users to dispose of their waste. 

In addition, the proposed system offers numerous benefits, such as reducing littering, promoting hygiene, 

preventing health 

hazards, and providing real-time data on the status of the bin. Overall, the Solid Waste Management System 

(Smart Dustbin) using IoT is a reliable and practical solution for managing waste, and its implementation 

could have a significant impact on the environment and the quality of life for communities. 

 
DISCUSSION: 

 

The Solid Waste Management System (Smart Dustbin) using IoT, Nodemcu is an innovative solution to 

the problem of inefficient waste management. In this section, we will discuss the various advantages and 

limitations of the proposed system. 

 
Advantages: 

 

• Efficient waste management: The Smart Dustbin system enables real-time monitoring of the waste 

levels in the dustbin, leading to efficient and timely waste disposal. This not only helps in keeping the 

environment clean but also improves the overall hygiene of the area. 

 
• Resource optimization: The use of ultrasonic sensors in the system to monitor waste levels helps in 

reducing the frequency of waste collection, thereby saving the 

 
resources needed for waste management. This feature reduces the overall cost of waste management 

and helps in reducing the carbon footprint associated with waste disposal. 

 
• Hazard reduction: The gas sensor in the Smart Dustbin system detects the presence of toxic gases in 

the waste, alerting waste collectors to the need for special handling of the waste. 

 
 

This feature protects the health and safety of the waste collectors and reduces the risk of 

environmental pollution. 
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• User engagement: The Smart Dustbin system provides feedback to users through a display screen and 

a buzzer, indicating the level of waste in the bin and prompting users to dispose of waste in an 

appropriate manner. This feature encourages users to be more responsible for waste disposal and 

promotes a culture of sustainability. 

 
 

Limits: 

 

• High initial cost: The Smart Dustbin system requires a considerable initial investment for setting up 

the hardware, sensors, and software. This may limit its adoption in areas with limited resources or 

budget constraints. 

 
• Maintenance and upkeep: The sensors and other components of the Smart Dustbin system require 

regular maintenance and upkeep to ensure optimal performance. This may require additional resources 

and manpower, which may be a challenge for some organizations. 

 

• Connectivity and network issues: The Smart Dustbin system relies on internet connectivity and a 

network of devices to function properly. Network connectivity issues or other technical glitches can 

lead to interruptions in the system's performance. 

 
• Limited capacity: The Smart Dustbin system may have limited capacity to store waste, especially in  

high-density areas or places with high levels of waste generation. This may 

require more frequent waste collection and disposal, which could negate some of the benefits of the 

system. 
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