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FABRICATION OF AUTOMATIC WASTE 

SEGREGATION SYSTEM 
 

Abstract 

  

Waste management is crucial in 

metro and metropolitan areas; if waste is not 

properly disposed of, infections may spread. 

More than 40 million tons of trashes are 

produced in India each year. The disposal is 

crucial because when it is full, the soil is 

polluted. Both humans and other living 

things are harmed by germs and viruses. 

Transporting waste and rubbish requires 

prudence and the taking of all necessary 

safety measures. It is difficult and unsafe to 

dispose of the waste since it should be 

separated using machinery rather than by 

hand.  

 

Before it is disposed of, it is crucial 

to separate household and industrial waste. 

Following segregation, recycling is 

relatively simple and secure. IR sensors, 

rotating discs with compartments, and other 

devices make up the segregation 

mechanism. The dry and wet wastes are first 

sorted. Next, waste that is metallic and 

nonmetallic is segregated. With the use of 

machinery, dangerous working 

circumstances can be removed for waste 

separation.  
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I. INTRODUCTION 
 

Compost can reduce the need for chemical fertilizers, and biogas can be utilized as an 

energy source. The organic waste is turned into either compost or methane gas, or both. The 

scrap metal could be recycled or used again. It is always possible to separate the trash at the 

source itself, even in the presence of large-scale industrial waste segregators. There is less 

risk for trash employees. Additionally, rather than first going to the segregation plant and 

then the recycling plant, the separated waste might be transferred straight to the processing 

and recycling facility. 

 

Different types of waste can be recycled and utilized again, therefore waste 

management must be done correctly. Compost and fertilizer for farming can be made from 

the organic waste. Most of the organic waste is moist in composition. By burying them in 

soil, green leaf waste from kitchens, hotels, etc. can be turned into compost. It is possible to 

recycle discarded electronics and use them as raw materials in the plastic and electronics 

industries.  An efficient approach uses sensors, magnets, and other devices to separate the 

trash in a shorter amount of time. using a "automatic waste segregation and tracking device," 

a green method of waste disposal. In this paper, an automated waste segregator (AWS) that is 

manufactured and simple to use as a segregation process solution is discussed. 
 

II.  LITERATURE REVIEW 

 

Nimisha S Gupta and colleagues conducted a study on a computerized waste 

segregation unit that provides an effective solution to this issue. The unit utilizes a parallel 

resonance impedance device to segregate metal waste, while capacitive sensors are employed 

for the segregation of wet and dry waste. The benefits of this work include the potential for 

higher waste recovery and a reduction in occupational hazards for waste separating 

employees. [1] 

 

Murlidhar Gangwani and colleagues have concluded that the minimization of blue-

collar techniques for waste exclusion through automation is a highly effective method. This 

automated approach not only mitigates various health concerns but also proves to be 

economically advantageous for the nation. Furthermore, this machine utilizes low-cost 

components for successful segregation of most waste types. It is noteworthy that this machine 

can be installed in households or small colonies, rendering it highly beneficial. [2] 

 

 According to Aladalli Sharanabasappa et al, it has been determined that there is no 

machine capable of segregating waste into dry, wet, and metallic categories. However, an 

automatic Waste Segregator (AWS) can be utilized at the floor level to facilitate the 

immediate transfer of waste for further processing. The AWS utilizes inductive sensors to 

detect metallic objects and capacitive sensors to differentiate between wet and dry waste 

based on predetermined threshold values. However, it is unable to segregate ceramic waste 

into the dry category due to its higher relative dielectric constant compared to other dry waste 

materials. By utilizing the highest level of accuracy and performance, noise can be 

eliminated.[3] 
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Mrs.Susan Shiny  et.al makes use of Ultrasonic Sensors are used to expose the 

garbage series. even as the garbage reaches the sensor the part actions in a degree and is sent 

to the collector [4 

 Dierk Raabe and his colleagues propose modifications to the current machinery, 

whereby advanced processing techniques may be swiftly incorporated following the 

segregation of waste. Additionally, strategies for individual material feeding for communal 

use are recommended to ensure consistent segregation upon waste disposal. The 

implementation of image sensing technology for material segregation via image processing is 

also suggested.[5] 

According to Rashmi M. Kittali et. al., it is possible to utilize non-public means for 

waste management on AWS. This approach offers several advantages, including reduced 

manpower requirements, improved accuracy and speed of waste management, and the 

avoidance of hazardous work environments. The proposed methodology involves the use of a 

robotic arm in the future to select and place reusable materials into designated bins. The 

unloading process can be facilitated by the implementation of limit sensors at the top of each 

bin.[6] 

 

According to Aleena V.J. et.al., the proposed machine is an automatic waste 

segregator and monitoring system that is distinct from other systems, particularly in its ability 

to segregate metallic, plastic, and wet (organic) waste. The segregation of waste is crucial due 

to the significant amount of waste generated today. The proposed system is capable of 

monitoring the solid waste collection process and controlling the overall waste collection 

procedure. The inlet section is equipped with an open and close mechanism to regulate the 

flow of waste onto the conveyor. An inductive proximity sensor is utilized to detect metallic 

waste, while a blower mechanism is employed to segregate dry and moist waste. The timing 

and movement of the conveyor belt are controlled by an Arduino Uno, thereby preventing 

continuous and unnecessary operation of any specific section.[7] 

 

 According to Ashwini et al., the experimental results demonstrate that the automatic 

waste segregator has successfully separated waste into glass, metallic, and dry categories. 

The segregator has been tested for various types of waste, including wet, dry, and steel. Wet 

waste comprises organic materials such as vegetable peels and garden waste, while dry waste 

includes paper waste and plastic bottles. Metallic waste consists of safety pins, foil paper, and 

similar items, while glass waste includes body glass and glass bottles.[8] 

 

According to Sidhanth Pandey et al., this paper presents a proposal for an automatic 

waste segregator (AWS) that offers a cost-effective and user-friendly solution for segregating 

waste at households, enabling it to be sent directly for processing. The AWS is designed to 

sort waste into three categories: metallic waste, wet waste, and dry waste. The AWS utilizes a 

parallel resonant impedance sensing mechanism to detect steel items and capacitive sensors 

to differentiate between wet and dry waste. Experimental results demonstrate that the AWS 

has effectively implemented waste segregation into metallic, wet, and dry waste.[9] 

 

According to Kamlesh Kumar Jha et.al, the experiment was conducted on a massive 

volume of dry waste gadgets and a minimum quantity of one object for wet waste items. This 

was done to consider the worst-case scenario. The waste is introduced into the proposed 
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device through a flap, which triggers the entire machine through an IR proximity sensor. The 

waste then passes through a metal detection device, which is used to detect metallic waste. 

Subsequently, the waste falls into the capacitive sensing module, which distinguishes 

between wet and dry waste. After the identification of the waste, a round base holding 

containers for dry, wet, and metal waste is rotated. The collapsible flap is lowered once the 

container corresponding to the type of garbage is placed beneath it. The waste falls into the 

container, and the flap is raised. The waste in the containers can now be collected 

individually and dispatched for further processing.[10] 

 

Amrutha Chandramohan proposes the implementation of an automatic waste 

segregator at the household level, utilizing the PIC16F877 microcontroller to facilitate and 

simplify the entire process. The sensing unit comprises an IR (Infrared) sensor, a moisture 

sensor, and a steel sensor, which are utilized to detect and identify various types of waste. 

The segregation structure consists of three prominent ranges, including an IR sensor, a steel 

sensor, a moisture sensor, and the segregation bins. The IR sensor detects the arrival of waste, 

while the identification and separation of waste are carried out by the sensors. The 

microcontroller controls all the activities of the sensors. The results have demonstrated the 

successful segregation of waste into metal, wet, and dry waste.[11] 

 

1. Problem Definition: The issue of waste disposal is a significant concern in the 

contemporary world. The manner in which a substantial quantity of waste is disposed of 

has resulted in a detrimental effect on the environment. 

 

2.  Objectives of the Project 

 

 The mechanical industry, in its entirety, acknowledges the significance of automation 

in tackling the issue of competition. 

 To confront the forthcoming sustainability challenges of the manufacturing and 

packaging industry, it is imperative to ascertain the primary policy measures that are 

deemed appropriate. 

 Automation is progressively being embraced by diverse industries as a mechanism to 

diminish manual labor and augment the efficiency of material handling systems. 

 Effective and feasible automation resolutions for the developing industrial terrain. 

 

III. METHODOLOGY 

 

The Smart bin is comprised of three compartments, each with its own designated 

function. The first compartment is equipped with an IR sensor and a metal detector, while the 

second compartment contains an additional IR sensor and a damp sensor for detecting dry 

and wet waste. The final compartment is subdivided into three bins for the collection of 

different types of waste. The entire system is controlled by a microcontroller, with each 

component interfaced to the board. The necessary code for operating the sensors and motors 

has been written in embedded-C language, with input and output ports easily defined. An IDE 

compiler has been utilized to compile the code and upload it to the board via an A-B wire. To 

provide detailed information on each decision made by the Arduino processor, a Liquid 

Crystal Display device has been employed. 
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1. Components 

 

 Servo Motor (MG996R) 

 Round Plate 

 Supporting Frame 

 Mounts 

 Joints & Screws 

 Coupler 

 IR sensor 

 Proximity sensor 

 Moisture sensor 

 

2.  Fabrication 

 

 Frame: A anatomy is generally a structural arrangement that supports added 

apparatus of the concrete anatomy or a  animate anatomy that banned the 

amplification of the structure. The A-frame is a basal anatomy advised to backpack 

endless in an economical and failing way. The simplest anatomy of  A-frame consists 

of two analogously sized beams set at an bend of 45 degrees or less, anchored at the 

top like a basic "A". These abstracts are generally board or animate beams absorbed 

to the top by ropes, welding, gluing, or riveting. 

 

 IR Sensor: The I R sensor is one of the best frequently acclimated sensors in 

electronics. It has abundant uses, both calm and industrial. An IR bore is a sensor bore 

that consists of both an IR transmitter and  receiver. The alive voltage of this bore is 5 

volts, and the obstacle apprehension ambit is 5 cm, which can be added by 15 cm. IR 

sensors can ascertain the calefaction of an article and the movement aural that area.  

 

 Inductive Proximity: Inductive adjacency sensors are contactless cyberbanking 

adjacency sensors for metal detection. The apprehension ambit of this sensor is 

absolutely abased on the metal detected. Its alive assumption is based on coils and 

oscillators that accomplish an electromagnetic acreage abreast the apprehension area. 

The attendance of a metal article in the apprehension breadth dampens the beating 

amplitude. 

 

 Moisture Sensor: As the name suggests, this sensor is acclimated to admeasurement 

the damp agreeable of assertive materials. These sensors use  volumetric baptize 

agreeable indirectly, application added backdrop such as electrical attrition and 

dielectric constant. In general, the sensor produces a voltage proportional to the 

dielectric connected and  measures the damp agreeable of the material. 

 

 Moving Disc: A affective disc is a basic whose capital role is to aggregate bits into its 

corresponding bin with the advice of a servo motor. All debris accumulating 

containers are placed on it. 
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 Working  

 

 Place the waste into the designated tube. 

 The infrared sensor will detect the waste and transfer it to the bottom plate. 

 Subsequently, the sensor on the plate will categorize the waste into three groups, 

namely metallic, wet, or dry. 

 The algorithm has been programmed to activate the metal debris collection 

mechanism if metallic waste is detected. The mechanism will transport the metal 

collecting canister down the pipe, and the servo will deposit the debris into the 

canister. 

 The wet test process will be repeated in a similar manner. If both sensors fail to 

detect any wetness, the waste will be classified as dry. 

 

 Block Diagrams 

 

 
 

Figure  a : Block Diagram of Automatic 

Waste 

Figure  b : Block Diagram of 

Automatic Waste Segregation System 

Side View Segregation System 3D 

View                                              

 

     

 
 

Figure C: Automatic Waste Segregation System 
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IV. RESULTS AND DISCUSSION 

 

 Decay allegory is a above aspect of any able decay administration system. Since 

chiral allegory is such a annoying task, there has been all-encompassing analysis into the 

development of automatic techniques for the same. The techniques are categorized as two 

audible approaches—hardware-based access which primarily employs the use of sensors, and 

software-based approach, which uses angel processing and abysmal acquirements algorithms 

to accomplish the classification. This cardboard aims to highlight and abstraction all the 

absolute techniques and analyse the advantages and disadvantages of anniversary approach. 

Here, we accept activated the domiciliary wastes which are generated in every home today 

and we accept appear up with the afterward result.   

 

When exposed to our automatic decay segregator and monitoring system.  The 

proposed arrangement would be able to advise the solid waste collection process  and 

administration of the all-embracing accumulating process.  

 

It would provide in time solid decay collection. The technologies which are 

acclimated in the  proposed  system  are  good  enough  to ensure the applied and absolute for 

solid decay collection  process  monitoring  and administration for blooming environment. 

 

 When exposed to our automatic decay segregator and monitoring system.  The 

proposed arrangement would be able to advise the solid waste collection process and 

administration of the all-embracing accumulating process.  

 

V. CONCLUSION 

 

Therefore, this shows that in order to maintain ecological stability, there is a growing 

need for environmentally friendly waste processing. The designed concept is effective and 

robust because it requires very little electricity to run and requires no human supervision. The 

model can also ask the authorities to come back and collect while the trash is still full. This 

effectively lowers the amount of manpower, time wasted, and fuel used by the aggregating 

van. This model combines well with the concept of clever city and is a fantastic replacement 

for outdated boxes. Future plans include for solar-powered bins with advanced segregation 

techniques, such as virtual picture processing, and compacted rubbish collected inside the 

bins to maximize garage space.                            
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