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ABSTRACT  

Along with the times, one of the environmental problems faced today is the waste problem. Every day 

humans will produce waste, both industrial waste and household waste in everyday life. Garbage will 

become an environmental problem because it can interfere with human health, cause bad smells and even 

air pollution. Poor waste management causes harmful and unhealthy environmental problems. Sometimes 

people are reluctant when they want to dispose of garbage by opening and closing the trash can so it is 

feared that they will get bacteria on their hands. The problem of environmental waste can arise from waste 

management that unites all types of organic and inorganic waste in the same place, making it difficult to 

recycle waste. Another problem is that sometimes the cleaners are negligent in emptying the full trash can, 

so it will cause a bad smell. Based on the above problems, it is necessary to make a smart trash bin which 

will later be able to sort out the types of organic and inorganic waste. The lid of the trash can will open 

automatically when someone wants to throw out the trash and it will close automatically when it's finished 

taking out the trash. With the waste sorting technology, it will automatically reduce environmental pollution 

by waste, and facilitate waste management so that it can be recycled again. To overcome the bins that are 

full for too long, if the trash is full, it will automatically notify the cleaners via Telegram messages. From 

the test results, it can be concluded that the ultrasonic sensor can detect if someone is approaching with a 

maximum distance of 50 cm so that the cover can be opened automatically for 7 seconds. The servo motor 

can rotate the waste sorter according to the type of organic or inorganic waste based on the detection 

results of the capacitive proximity sensor. The telegram message has been successfully sent if the garbage 

condition has been fully detected through the ultrasonic sensor. LCD can display the type of organic or 

inorganic waste accurately. 
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1. Introduction  

Garbage is one of the serious problems in environmental issues(Dadang Haryanto, 2019). 

Every day humans will produce waste, both industrial waste and household waste in everyday 

life. Garbage will become an environmental problem because it can interfere with human health, 

cause bad smells and even air pollution(Sukarjadi et al., 2017). People who always think 

positively will think about the consequences of throwing garbage carelessly, while lazy people 

will not think about the impact on the environment such as disease. which can attack at any 

time(Handoyo et al., n.d.). 

Waste management in a way that violates the law and intentionally conducts waste 

management activities without paying attention to norms, standards, procedures, or criteria that 

can cause environmental pollution(Ma’arif et al., 2019). It is proven by the existence of Law No. 

18 of 2008 concerning Waste Management(Fikri et al., 2021). For perpetrators of waste crimes 

that affect public health, security, environmental pollution, and/or damage the environment, they 

are threatened with a minimum imprisonment of 4 (four) years and a maximum of 10 (ten) years 

and a minimum fine of Rp. 100,000,000 (One hundred million rupiah) and a maximum of Rp. 

5,000,000,000 (Five billion rupiah) (Indonesia PR, 2018). 

Poor waste management causes harmful and unhealthy environmental problems(SARI, 

2021). The trash can that has been provided by the janitor is only a display that is poorly 

maintained and its utilization is not optimal because the concept is not attractive (Sukarjadi et al., 

2017). Using the manual way of opening and closing the lid of the trash can causes people to feel 

reluctant to throw garbage in its place(ALAM, 2012), because it can cause hands prone to bacteria 

from the trash can(Herliza & Almasri, 2022)(Yadav et al., 2021). 
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In addition, many people still dispose of waste that is not in accordance with the type of 

waste, namely determining the type of organic or inorganic waste(Bere et al., 2021). In Law 

number 18 of 2008 concerning waste management, it is stated that the definition of waste is the 

remnants of the results of human activities. Based on its nature, waste is divided into two types, 

namely organic and inorganic waste (Yunus, 2018). Improper waste management will have an 

impact on the environment, cause odors, and spread diseas(Wuryanto et al., 2019). The 

environmental problems can arise from waste management that unites all types of waste in the 

same place(Ismail et al., 2021). Another problem is that sometimes the cleaners are negligent in 

emptying the full trash can, so it will cause a bad smell(Melvin et al., n.d.)(Yahya, 2018). 

Based on the above problems, the researchers made a study, namely the creation of smart 

trash bins which later on the trash can sort out waste by type, namely organic and inorganic. With 

the automatic waste sorting technology based on the type of waste, it is hoped that it will reduce 

environmental pollution by waste, and facilitate waste management so that it can be recycled 

again. The lid of the trash can will open automatically when someone wants to throw out the trash 

and it will close automatically when it's finished taking out the trash. To overcome the bins that 

are full for too long, if the trash is full, it will automatically notify the cleaners via Telegram 

messages. 

As for several previous studies that discussed smart trash bins, one of which was a study 

conducted by Egi Suandi entitled Trash Can Information System With Web-Based Monitoring 

and Whatsapp Assisted by Arduino Mega 2560. The result of this research is a trash can that will 

display notification via the website and whatsapp when the trash can is full(Egi Suandi1, Ritzkal2, 

2018). 

Another research has been carried out by Haryanto entitled Trash Can Opens And Closes 

Automatically Using Arduino Uno Based Infrared Sensors. The results of this study are a unique 

and interesting trash can that can open and close automatically if someone approaches to throw 

garbage(Dadang Haryanto, 2019). 

Based on the summary of previous research, the researcher will create a smart trash bin 

(Smart Trash Bin) by developing technology from previous researchers, namely a trash can 

equipped with an automatic opener and closing if someone is going to throw out the trash, then 

the trash bin will sort out the trash automatically. based on the type of organic or inorganic waste, 

the trash can emits a sound and lights up the LED. If the trash can is full, the system will 

automatically warn the cleaning staff via SMS message so that the officer will quickly deal with 

the problem of the full bin. 

 

2. Research Methods 

In this stage the researcher uses the waterfall method, because this method is a method 

that is widely used by system development(Yuda Irawan, 2020)(Yusril & Setyawan, 2015). 

 

1. Requirements Definition 

At this stage the researcher collects data at the landfill, then analyzes the needs that will 

be used in building smart trash bins, namely: 

a. Arduino uno R3, ultrasonic sensor, proximity sensor, buzzer, and LED, servo motor, as a 

tool to make a smart trash can(Yusa et al., 2021). 

b. Computers / Laptops are used as a medium to carry out the programming process on the 

device. 

 

2. System and Software Design 

In this stage, the researcher describes the design of the system to be built according to the 

analysis carried out, namely making smart trash bins that can open and close automatically, 

provide notification of trash bin capacity, and select types of organic and inorganic 

waste(Purwaningsih & Pebralia, 2022)(Sanjaya, H., Daulay, N. K., Trianto, J., & Andri, 2022). 

The models used are use cases, flowcharts and block diagrams used to design program 

logic(Irawan et al., 2021). 
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3. Implementation and Unit Testing 

Program code creation is done using Arduino IDE software with C++ programming 

language which is used to process data and information from analysis and design results(Yunus, 

2018). 

 

4. Integration and System Testing 

Testing of the system that has been completed is needed to find out whether there are still 

errors in the logic design or program, if there are still errors, improvements will be made so that 

the program that has been built is ready and feasible to use(Hidayat & Syahrani, 2017)(Sohor et 

al., 2020). 

 

5. Operation and Maintenance 

At this stage the program that has been completed in accordance with the system design, 

will be applied to the agency in need. This stage has resulted in a system that can run 

optimally(Solihati et al., 2020). The system that has been run must be maintained. Maintenance 

also includes fixing errors that could not be found in the previous stage(Irawan & Wahyuni, 2021). 

 

3. Results and Discussions  

In general, in designing the Smart Trash Bin, several technology components are used, 

namely Arduino Uno, Servo Motor, LED, Buzzer, Ultrasonic HC-SRF04 and Capacitive 

Proximity Sensor. The block circuit diagram can be seen in Figure 1: 

 
Fig 1. Block Circuit Diagram 

Information: 

1. Arduino Uno is a device that manages all components of the smart trash can. 

2. Ultrasonic Sensor HC-SRF04 -1 serves to detect movement when people are going to throw 

garbage. 

3. Ultrasonic Sensor HC-SRF04 -2 serves to detect organic waste bins when they are full. 

4. Ultrasonic Sensor HC-SRF04 -3 functions to detect inorganic types of trash bins when they 

are full. 

5. Ultrasonic Sensor HC-SRF04 -4 serves to assist the proximity sensor to sort out the types of 

organic or inorganic waste, and drive the servo motor. 

6. GSM module to send messages via SMS when the trash is full. 

7. Buzzer and LED function to emit sound and light. 

While the circuit schematic of this tool can be seen in the image below: 
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Fig 2. Schematic of the Smart Trash Bin Circuit 

 
Fig 3. Smart Trash Bin Prototype Design 

 

Tool description: 

When someone throws garbage, the ultrasonic sensor 1 will be active and detect the 

movement of objects or people at a distance of 40 cm, the servo motor will work to open the cover 

of the trash can. Then the proximity sensor detects the type of waste that is entered, whether it is 

organic or inorganic, there will be 2 bins of organic and inorganic waste. Ultrasonic sensors 2 and 

3 will detect when the volume of waste is full, the buzzer will sound an alarm and the LED will 

turn red when the garbage is full and the system will send an SMS notification to the cleaners. 

 

Implementation of Smart Trash Can Design Using Proximity Sensor Based on Arduino 

Microcontroller 

 
Fig 4. The Front of the Implementation of the Smart Trash 

Figure 4 describes the front of the smart trash can which has two doors for organic and 

inorganic waste bins, and above the door there is an ultrasonic sensor that detects the presence of 
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humans with a maximum distance of 50 cm, the LED will light up according to the type of organic 

or inorganic waste. The top of the smart trash can with one lid of the trash can and will open 

automatically when the ultrasonic sensor detects human distance, the servo will open the lid of 

the trash can. 

 
Fig 5. Inside the Top of the Smart Trash 

Figure 5 is the inside of the smart trash can that can sort out the types of organic and 

inorganic waste using a capacitive proximity sensor, if the sensor detects organic waste, the servo 

will move to the left, and if no organic waste is detected, the servo will move to the right. 

 
Fig 6. Inside the Implementation of the Smart Trash 

Figure 6 is the inside of a smart trash can that has two trash bins, namely an organic trash 

can and an inorganic trash can, and inside each trash can there is an ultrasonic sensor that detects 

the full capacity of the trash can. 

 

4. Conclusion  

From testing on expert systems for diagnosing diseases in infants, it can be concluded that 

the system can produce conclusions according to the manual calculation, namely measles with a 

CF value of 100% or 1. Based on testing results made in accordance with the knowledge base 

obtained from pediatric disease experts. Users can see the results of the diagnosis and how to treat 

it. Based on the manual calculation of the program with the system, the certainty factor method 

is able to provide results based on the weight of the symptoms that have been selected by the user 

on the system and can provide answers in cases where the truth is not certain as in this study, 

namely diagnosing children's diseases. 
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