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ARTICLE INFO ABSTRACT

Received: 16 Dec 2024 Smart waste management system is one of the many issues that the modern world faces. If an

appropriate disposal system is not managed, it becomes a major worry. A nation can advance

one step forward by adequately managing garbage and recycling. An automatic sorter machine

Accepted: 20 Feb 2025 is invented in this study that can sort waste into numerous categories, making waste
management easier and more efficient. Metal, paper, plastics, and glass may all be separated
using an electromechanical system that includes a microcontroller and an operational
amplifier. Traditional sensors are utilized to sort metal and glass, whereas a sensor based on
LASER and LDR is being developed to sort paper and plastics. The number of sorted items is
determined using a weight sensor and counter. The curse of garbage can be turned into a
benefit for civilization if suitable recycling systems are implemented. Recycling will be more
efficient as a result of the sorting operation. The traditional waste-management systems must
be changed into a SMART system with the help of this garbage sorter. These SMART systems
must contribute to making our environment more livable, minimizing global warming, and
making the planet a healthier place to live.
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1. INTRODUCTION:

People have employed numerous trash disposal methods to get rid of undesirable items since the dawn of Indian
civilization. It was sometimes buried inside the ground, fed to animals, thrown to the sea or burned. In today's
world, getting rid of undesirable items is always a serious worry. Trash has a long and illustrious history. Diseases
such as the cholera, typhoid fever, and Bubonic Plague, to name a few, transformed influenced kingdoms and
European populations. They were made worse by squalor that attracted rats and a tainted water supply. As seen in
1350, if wastes are not adequately handled, they may pose a major threat. In only five years, the "black plague"
exploded, killing more than 25 million people across Europe. Bangladesh is producing a rising amount of garbage,
which is expected to get 47,064 tons/day by the yr.2025. In yr.2025, the Waste-Generation-Rate (kg per cap per
day) is predicted to reach 0.6. A large proportion of the population lacks accesses to adequate trash services of
disposal, this will inevitably lead to waste-mismanagement. In Bangladesh's main cities, such as Dhaka, the overall
rubbish collection rate is just 37.0 percent. When garbage is not adequately collected, it is unlawfully disposed of,
posing major environmental and health risks to Bangladeshi citizens. This is not only an issue in Dhaka, but it is
also a problem in other large cities throughout the world. Waste management has become a hot subject recently,
with so much emphasis on being greener and more cost-effective. People and businesses are beginning to recognize
that the items they use and how they dispose of them have a significant influence on our environment. Waste
management plays a critical function in the global environment. As a result, a trash sorting system that can be
employed in homes, workplaces, and enterprises as part of a smart waste management system has been developed.
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2. SURVEY:

The reality of Indian waste management system According to the poll, the majority of respondents believed that
"the sooner the garbage left home, the better." "While 69 percent of respondents do not utilise garbage created at
home, 70 percent believe waste cannot be processed at home," according to the poll. BCIL Chief Executive Officer
Chandraheskar Hariharan, speaking on the survey's findings, claimed that a family of four's kitchen trash would
generate a rich nutrient fertiliser that could feed a whole acre of plants and trees every two months. While 67% of
respondents are willing to leave their trash at home for a day or treat it, three out of every four individuals are
willing to pay a charge to have their trash removed. Only 23% of respondents stated they separated garbage before
disposing of it, indicating that the majority of respondents had no idea where the waste created in their houses was
disposed. While 27% said they would report illegally placed rubbish on the streets to the authorities. Estimated
generation of plastic, metal, glass, and paper wastes around the city shown in Figure 1.

Materials Estimated Generation(t/d)
Plastic 124

Paper 260

Glass 46

Metal 27

Total 457

Figure 1: Estimated generation of plastic, metal, glass, and paper wastes around the city
3. METHODOLOGY:

When the Infrared identifies some types of substance have been placed in the system tray, the system activates. The
weight-sensor is subsequently activated to determine the weight of waste, after which the glass and metal sensors
begin their functions. A servo motor will place the garbage in the bin 3 if a metal sensor classifies the material as
metal (metals only allowed). If the glass sensor identifies glass, the same action will be taken and this garbage will
be placed in bin 4.

The LASER and LDR are activated if both sensors fail to detect. If this LASER goes through the garbage, it is
classified as transparent and is placed in bin 2. If this LASER not works, the item is classified as Paper and placed
in Bin 1. Figure 2 shows Sequentially logical flow chart.
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Figure: 2. Sequentially logical flow chart
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4. EXPERIMENTAL DETAILS:

Four bins make up an Automatic Sorter Machine system. Each Bin is used to store goods that are dissimilar. Paper
goes in Bin 1, Metallic components go in Bin 2, Plastic goes in Bin 3, and Glass goes in Bin 4. The item is initially
put in the detection zone. To detect the substance, the sensor uses its detecting activity. The sensing signals is sent
to the microcontroller and the microcontroller [11,12] generates a final output signal that directs the servo motor in
a certain direction based on the material have been detected. Sorting system displayed in Figure 3.

Weight Sensor

oP A Microcontroller
m
LASER P (PIC 16f877A) | EEEEE— '-
LDR :
LCD Display

Figure: 3. Sorting system
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Figure: 4. Experimental diagram

A servo motor is a type of motor that is used in servomechanisms. To give position/speed feedback, the servo motor
is connected to an encoder. The degree of freedom (DOG) of mechanical system is driven by the motor is precisely
controlled using this feedback loop. A servomotor may or may not be used in a servomechanism. Because of
feedbacks and subsequent error in signal, a residential furnace prevented by a thermostat is a servomechanism,

even if no motor is prevented directly by this servomechanism. The range of servo motors is 0° to 180° [13].
Experimental diagram displayed in Figure 4.
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Figure: 5. Blocks of components

The microprocessor controls the servo motor by transmitting a pulse with a configurable width. This pulse is sent
via the control line. This pulse contains three parameters: a repetition rate, lowest pulse and a maximal pulse, and
a. By Given the servo's rotation limits, neutral is described as the point where the servo has precisely the similar
amount of potential rotation in both the counterclockwise and clockwise directions. It's vital to remember that
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various servos have varying rotational limitations, then they have neutral position, which is constantly
approximately 1.5 ms (milliseconds). The time period of a pulse supplied to the control wire is used to calculate the
angle. Figure 5 describes Blocks of components.

Pulse width modulation [13] is the term for this. The servo anticipates a pulse every 20 milliseconds. The motor's
rotation will be calculated by the length of the pulse. A 1.5 ms(milliseconds) pulse, for an exemplar, will affect
motor to turn 9o degrees (as neutral position). While these servos are informing to move, they must go to the
specific place and stay there. If an external force is used to a servo when it is taking a position, the servo will avoid
moving away from that position. The torque rating of a servo determines the greatest force it able to exert. Servos,
on the other side, do not maintain their positions indefinitely; the position pulse should be repetitive to tell the
servo to maintains its position [14].

5. COMPARISION STUDIES:

Below is a comparison of the old trash sorting bin and the Automated Sorter Machine for the smart Waste-
Management System.

5.1. Automation

The majority of garbage sorters on the market today are manual, making them lesser friendly user. The Automated
Sorter Machines for smart Waste-Management System is completely automatic, making the entire sorting process
simple and efficient.

5.2. Cost Comparison

Trash cans are made by a variety of local and international enterprises. Carron Phoenix Disposal Products is one of
them, and it is well-known all over the world. However, the garbage cans from Carron Phoenix are now priced
between $120 and $250 [15]. The Smart Waste Management System's Automatic Sorter Machines will cost roughly
$90. It is less expensive than others due to the development of a single algorithm for sorting plastic and paper, as
well as the mechanicals structure's simplicity.

5.3. Bin Number

Only two or three categories of garbage items can currently be separated in trash containers [16,17]. However, an
Automated Sorter-Machine for a smart Waste-Management Systems can simply and quickly separate at least four
distinct categories of rubbish materials.

5.4. Sensor Designing That Is One-of-a-Kind

In the Automated Sorter Machines for the smart Waste-Management Systems, a special form of sensor that uses
LDR and LASER is employed. These have taken the place of traditional paper and plastic sorting sensors on the
market.

5.5. Electricity Consumption

The Automated Sorter Machines for the smart Waste-Management Systems is powered by a 9 V (DC) battery. It,
like the other automated garbage cans, can be powered by 220 V (AC).

6. FUTURE SCOPE:

Automated Sorter Machines for the smart Waste-Management Systems may be used to solve a problem as well as to
make a change in our everyday lives in order to fulfil our own needs.

6.1. Sorting More Material Types

Only four categories of waste materials can be sorted by the designed Automated Sorter Machines for smart Waste-
Management Systems. It will be feasible to sort more sorts of materials if additional sensors are employed.

6.2. Cost Savings

Companies that manufacture and distribute garbage bins across the world are now developing manual waste bins.
If a manufacture in large-scale of the Automated Sorter Machines for smart Waste-Management-Systems is
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achievable, the product's pricing will be lower than it is now. Because this mechanical construction is basic and the
sensors are industrial quality, it will be less expensive.

6.3. Lengthening the Time, It Takes to Respond

Electromechanical systems have a comparatively quick response time. However, by employing an industrial-grade
servo motor, it may be made quicker. In the currently designed Automated Sorter Machines for Smart Waste-
Management-System’s, the microprocessor and servo motor are correctly synced. When an industrial-grade servo
motor is utilised, the system must be synchronised so that it runs smoothly and quickly.

6.4. Health Care System

To filter out the biological portions of wastes, a special type of sensor might be utilised. After the organic elements
of the wastes have been sorted out, they can be analysed automated to determine the user's eating habits and
evaluate them in order to enhance the user's diet. Another benefit of separating out the organic portions of garbage
is that the organic materials may aid in the detection of a variety of diseases in the user. As a result, the user of the
Automated Sorter Machine for Smart Waste Management System's health will be protected to some level.

6.5. Unit for Primary-Recycling and Reuse

With the automatic sorter machine, a main recycling and reuse facility may be established. A home user will be
more likely to recycle and reuse as a result of this. Only a paper or plastic recycling unit may be present in the
primary plant. This will result in a healthier lifestyle for household and industrial users, as well as cost savings.

7. CONCLUSION:

Sanitary landfills are commonly the best price-effective alternative for solid waste disposal in communities where
suitable locations are available. However, finding sites with adequate accessibility, capacity, and condition of
environment is becoming an ever more challenging. The garbage quantity that is reused or recycled denotes a
decrease in the quantity of waste that the handled by the authority. Waste-management has a critical role in
reducing global warming [1-10]. An outstanding example of appropriate trash management is the Automated Sorter
Machine for the Smart Waste-Management Systems. It will also guarantee that the recycling system is efficient. As
a result, improving garbage sorters will assure economic and environmental progress.
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