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Abstract: In this paper, the proposed method smarter way of implementation of conventional waste management using smart 

sensors to gather fill-level data, presence of garbage around the dustbin and sinking condition from container and garbage bins, 

and send it to servers in real time. Once smart bins are implemented on large scale by replacing the traditional bins, the waste can 

be quickly managed to its efficient level as it avoids unnecessary lumping of wastes on roadside. 

In proposed method an automated system is provided for segregating wet and dry waste. For detecting the presence of any waste 

moist or dry are detected the usage of IR Sensor within side the subsequent step for detecting moist waste a moisture sensor are 

used. In this process, if only IR is detected servo motor will rotate. 

 

Keyboard: IOT system, bins, sensors, smart bins, dreadful disease, automated system, IR Sensor, Moisture Sensor, 

Weight Sensor. 

 

I. INTRODUCTION 

 

In today's world, the most common issue with waste collection and disposal is primarily: overflowing trash cans and waste 

separation according to their type. Close by 62 million tons of waste is produced every day by 377 million individuals living in 

metropolitan India of which 45 million of waste is left untreated and discarded unhygienic ally causing extreme medical 

conditions and ecological debasement. The amount of municipal solid waste produced has increased significantly. The wrong 

disposal of waste at the outskirts of towns consequences in widespread environmental entanglements in phrases of water 

pollutants and global warming, resulting in a reduction in the average lifetime of the manual segregator. Worldwide, due to 

overpopulation, industrialization, and economic growth, overflowing landfills are impossible to reclaim. Due to skin, respiratory 

and gastrointestinal infections, as well as other allergic disorders, rag pickers and conservancy staff in India play a crucial role in 

the recycling of urban solid waste. This can be reduced through segregation at the source of municipal waste generation, which 

will also preserve materials of a higher quality for recycling and increase the value of the waste. This not only reduces the risk to 

rag pickers from their jobs, but it also speeds up the process of sorting waste after collection. When all of the waste is recycled, it 

becomes economically valuable, and there are a variety of ways to recycle and reuse municipal solid waste. At the point when the 

waste is isolated into fundamental classifications, for example, wet and dry, it has an extraordinary viewpoint of progress, and in 

like manner, reused and reused. As a result, we have conducted a comprehensive review of various existing methods for 

automating waste separation for our model. 

 

Numerous sub-conveyors that extend beyond a primary conveyor. A trash can is kept at the beginning of each sub conveyor. 

Infrared sensors are kept at the top of the trash cans, which are filled with waste. Infrared sensor really does the capability of a 

natural eye that empowers the identification of waste. The radiation that is received by the infrared receiver and transmitted by the 

infrared transmitter decreases as waste enters the vicinity of the infrared sensor as a result of the increased waste quantity. The 

infrared receiver is able to detect waste through radiation. Waste is allowed to fall onto the sub conveyor whenever it is detected 

in the trash bin of the sub conveyer. This rotates the trash bin. 
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The waste then moves onto the main conveyor after the sub conveyor moves. The waste detection infrared sensor is also kept at 

the end of the main conveyor. The separated section then begins. Sensors in the trash cans in the separated area make it possible 

to separate wet and dry waste. If capacitive sensors are used to classify the waste as wet or dry. If the waste is found to be wet, it 

falls into the appropriate bin at the circular base, and if it is dry, it falls into the appropriate bin. The waste can be counted and 

monitored with the help of the internet of things. The ESP32 Wi-Fi module chip is associated. The amount of waste that falls into 

the dry and wet categories is determined with the assistance of IOT. 

 

A] Hardware Components 

 

The following are the hardware components list used for the development of the automatic waste segregation system: 

 

1. IR Sensor  

An electronic device that measures and detects infrared radiation in its environment is known as an infrared (IR) sensor. IR 

sensors are used for detecting the type of wastes such as dry and wet wastes. The IR sensor used is IR proxy sensor 

 

 
 

Figure.1. IR Sensor 

 

2. LCD Display 

A flat-panel display or other electronically modulated optical device known as a liquid-crystal display (LCD) makes use of 

polarizer’s and the light-modulating properties of liquid crystals. It displays the result on the screen by which garbage collector is 

aware of whether the bins are full or not.  

 

 
 

Figure.2. LCD Display 
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3. Servo Motor MG995 

The MG995 servo is a straightforward standard servo that is frequently utilized for mechanical applications like robotic arms and 

heads. It accompanies a standard 3-pin power and control link for simple utilizing and metal cog wheels for high force. 

 

 
 

Figure.3. Servo Motor MG995 

4. Servo Motor SG90 

The Micro Servo Motor SG90 is a powerful, lightweight, and small server motor. The smaller servo can rotate approximately 180 

degrees (90 in each direction) and functions similarly to the standard models. These servos can be controlled with any servo code, 

hardware, or library. 

 

 
 

Figure.4. Servo Motor SG90 

 

 

5. ESP32 

The ESP32 is a low-cost System on Chip (Sock) Microcontroller from Espressif Systems, the company behind the well-known 

ESP8266 SoC.It is used for controlling the whole system and to function effectively. 

 

 
 

Figure.5. ESP32 
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6. Moisture Sensor 

The moisture sensor is used to measure the moisture content of soil. The sensor is basically used to separate the wet waste. 

 

 
 

Figure.6. Moisture Sensor 

7. Weight Sensor 

Weight sensors are a device used to measure force and load. They convert weight into an electrical signal and used within various 

applications. 

 

     
 

Figure.7. Weight Sensor 

 

 

II. LITERATURE SURVEY 

 

The research that has been done using a variety of technologies to separate waste and different works is covered in this section. 

The Internet of Things (Iota), Image Processing, and Deep Learning are the three primary methods utilized for waste separation. 

[1] Sharanya.A, U. Harika, N. Sriya, Sreeja Kochuvila AUTOMATIC WASTE SEGREGATOR. Department of Electronics and 

Communication Engineering Amrita School of Engineering, Bengaluru Amrita Vishwa Vidyapeetham Amrita University, India.  

Author Sharanya.A et al. means to sort the loss into three significant classes, in particular metallic, wet and dry and further 

isolating dry into paper and plastic. The fact that this work is not only cost-effective but also compact and has a simpler design 

makes it more persuasive for the waste management system. The authors of this paper used Arduino UNO, which simplified the 

design and made the system's operation more user-friendly. Each of these wastes is detected by the appropriate sensors and 

disposed of in the designated bins, where they can be recycled or reused immediately. Whenever it is recognised it is moved to 

the following sensor that is the Dampness sensor which shows assuming the rubbish which is available is a wet or dry waste. The 

next sensor, an Inductive Proximity sensor, determines whether the trash is metallic or not after it is identified as dry waste. The 

laser LDR Module is the next sensor. If the laser hits the LDR, it is identified as plastic; if it does not, it is identified as paper. 

Model's limitations are that the trash must be at least 30 millimeters wide and 100 millimeters by 85 millimeters in size to fit in 

the slot. Only one kind of waste can be separated at a time by the system, with wet, metal, and dry waste receiving priority. The 

low intensity of the laser light makes it impossible to separate opaque plastic. 

[2] G. K. Shyam, S. S. Mnvi and P. Bharti, "Smart waste management using Internet-of-Things (IoT)," 2017 2nd International 

Conference on Computing and Communications Technologies (ICCCT), Chennai, 2017, pp. 199-203 

Gopal Kirshna Shyam and coauthors presented an IoT-based sensor-based waste bin intelligence model-based waste collection 

management solution. It can read, send, and collect a lot of data over the Internet.  

When these kinds of data are put into a spatiotemporal context and processed by intelligent algorithms, they can be used to 

manage waste collection mechanism dynamically. The advantages of such a system over a conventional system are examined 
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through simulations of several cases. It is in charge of measuring the amount of waste in the trash cans and sending the results to a 

server for processing and storage. The workers' most effective collection routes can be calculated using this data. 

[3] IoT Based Smart Garbage and Waste Collection Bin International Journal of Advanced Research in Electronics and 

Communication Engineering (IJARECE) Volume 5, Issue 5, May 2016. S.S. Navghane1, M.S.Killedar, Dr.V.M.Rohokale3.  

A microcontroller, IR sensor, and Wi-Fi module are used to implement a smart garbage management system. Their framework 

ensures the cleaning of dustbins soon when the trash level arrives at its tp. The record is sent to a higher authority so that the 

contractor in question can be dealt with appropriately if the trash can is not washed within a predetermined amount of time. 

Additionally, this system assists in monitoring false reports, thereby reducing management system corruption. As a result, the 

total cost of garbage collection is reduced because the number of trips made by the vehicle is reduced. In the end, it helps 

maintain society's cleanliness. As a result, the garbage collection process is made more effective by the smart garbage 

management system. These systems are susceptible to the theft of system components in a variety of ways, which require action. 

 [4] Enhanced Route Selection (ERS) algorithm for IoT enabled smart waste management system.Environmental Technology & 

Innovation. Volume 20, November 2020,      pp. 101-116.Nidhya R., Manish Kumar, Renjith V., RaviDeepak V.  

Internet of things (IoT) is era that gives rising and capability solutions for the modernization of the traditional systems. It enables 

the notable enhancement in smart home, smart industries, smart cities, smart environment, etc. Particularly smart waste 

management system plays a vital role in modernization of tradition waste management system in the big cities. Data transmission 

delay is one of the biggest challenges in wireless sensor networks. To overcome this challenge, we proposed efficient routing 

technique for smart waste management system using Enhanced Route Selection (ERS) algorithm which will overcome the data 

communication delay by considering one of the vital QoS parameter end-to-end delay. The proposed method considers the length 

of the routing path, link reliability, hop count in the path and energy availability. The proposed architecture is simulated in NS3 

Tool and it outperforms than existing methods in the related field with respect to the optimization of End-to-Delay, average 

remaining energy and average energy consumption. 

 

 

III. NEED OF SEGREGATION 

 

Waste segregation is very important because if all kinds of waste, like old furniture, polythene bags, and electronic waste, end up 

in landfills together, they could pollute the land and water by leaking harmful chemicals into the air. Additionally, non-

segregation contributes to climate change, which may result in droughts. As a result, prior to putting waste in the landfill, it is 

essential to separate it. Squander isolation is likewise significant as well as advantageous for people. After the waste is separated, 

the recyclable parts can be recycled into useful materials. It has a significant significance for the society of today, which is 

struggling with a lack of resources. 

 

More than half of our problems can be solved by segregating waste at the source, and the main issue with managing solid waste 

would be significantly reduced. A fundamental requirement for increasing recycling activity is to concentrate on waste 

segregation, which aids in identifying the biodegradable and non-biodegradable components of waste. The organic degradable 

waste does not harm anything when disposed of. The inorganic portion of waste that can be recycled is the non-biodegradable 

waste. The greatest risk is the point at which the inorganic waste finds its direction back to the earth and raises the contamination 

estimation other than making different harms the climate. The market that deals in scrap materials receives the inorganic waste, 

which is further separated into its components, such as paper, plastic, and so on. Through the market chain, these materials 

eventually reach manufacturers who use them as raw materials. 

 

 

IV. METHODOLOGY 

 

The program reads the component’s input and output pins and is written in embedded . When it detects waste, the conveyor belt  

system moves. The servo motors are there to steer the wet, and dry waste into the appropriate bins. The moisture sensor is used to 

examine the wet waste. The IR sensor that is attached to the dustbin's edge calculates the level measurement. The message "BIN 

IS FULL" is sent to the cleaning staff when the dustbin is full via LED display. The model also facilitates communication 

between the bin and the authority.  

The automatic waste segregation process is depicted schematically. The IR sensor first determines whether the trash can is full or 

not. The IR sensor detects when the bin. After that, the microcontroller's coded program tells the servo motor to turn the waste 

bin, allowing the waste to fall onto the sub conveyor. The sub conveyor gets rolling. At this point, the wastes fall onto the main 

conveyor. Dry and wet sensors are in the segregation bin, where waste is falling. The moisture sensor are fixed and connected in 
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the segregation bin. For the purpose of waste arrival detection, an IR sensor is also installed at the end section of the main 

conveyor. According to the program, this sensor causes the segregation bin to rotate. Two types of collecting bins are associated 

upon the servo engine. Depending on the kind of waste that falls into the designated waste collection bin, the servo motor turns 

either clockwise or counterclockwise. The amount of each sort of waste, for example, dry waste or wet waste could screen. The 

waste will be monitored by an IoT module. LED screen displays the bin’s collection of each kind of waste. 

 

 

A] Brief explanation of proposed model 

 

1. Waste thrown in inlet pipe. 

2. Moisture sensor detect moisture content in waste. 

3. Servo motor rotate plate (rotating plate). 

4. IR Sensor in bin used to detect waste (dry waste/wet waste) and hence segregate waste (dry waste/wet waste) 

5. With help of servo motor bins rotated and waste goes in respective bins. 

6. With help Weight sensor, amount of garbage in bins is shown on LED Screen (in terms of gram). 

7. After dustbin fully filled it gives indication by lighting bulbs and hence one can empty bins. 

 

 

 

B] Block Diagram 
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C] Flow chart 

 

 

 
 

 

Figure.8. The process of waste separation 
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V. HARDWARE MODEL 

 

 

 
 

Figure.9. Proposed Model 

 

 

 

 
 

Figure.10. Circuit Model 

 

 

VI. FUTURE SCOPE 

 

1) The waste materials can be isolated into biodegradable and non-bio degradable by utilizing more sensors. 

2) The things that are thrown away can be processed to effectively extract or recover resources, materials, or energy in the 

form of heat, electricity, or fuels. 

3) The widespread adoption of automatic waste management in places like villages, platforms, hospitals, and businesses, 

among other places. 

4) Utilizing the Internet of Things (IoT), waste management can be monitored and controlled in real time. 

5)  A prediction system works by analyzing the data provided to predict the variation in the amount of waste and adjust 

management timing. 

6) The process of waste separation can be automated using a system of different techniques such as artificial intelligence 

and machine learning at a low cost. 

7) System can be more constructed at a low cost, is simple, and works well, and it will be used extensively on all campuses. 

8) With the future degree, the receptacles can be made sun powered controlled with better isolation procedures like 

advanced picture handling and the waste gathered in the receptacles can be made reduced to build the capacity limit. 
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VII. CONCLUSION 

 

All of the activities, actions, and works required to manage waste from its production to its final disposal are referred to as waste 

management. A system that separates and collects waste from various positions is designed into this project. Waste is collected 

from various locations and brought to the segregation section via the main conveyor belt as the bin fills. An IR sensor detects the 

level as the bin rotates into the conveyor. The ESP32 is in charge of controlling the conveyor belts timing and movement. 

Automatic waste segregation, as the name suggests, divides waste into three main categories: dry and wet by employing various 

sensor types. The waste was counted and monitored by an internet of things component of this project.  This effectively reduces 

the collection van's need for fuel, time, and manpower. This model complements the concept of a smart city and works well as a 

replacement for older bins. 

As a result, this demonstrates the growing need for effective waste processing to preserve ecological equilibrium. Becauseit 

operates without human supervision and consumes less power, the model presented in this paper is both effective and long-

lasting. The model can also notify the authorities to come and collect the bin when it is full. This effectively reduces the collection 

van's need for fuel, time, and manpower. This model complements the concept of a smart city and works well as a replacement for 

older bins. 
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