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Abstract—Dustbins are containers for temporarily storing waste. Due to urbanization, there is an increase in production of waste. 
Managing waste is a crucial task at public places. Our focus should be to keep environment neat and clean by proper waste 
management. This paper depicts the utilization of our model “Smart bin” which deals with the waste management. In this Smart bin 
continuously monitors waste level and will notify the authority like corporation or local waste disposal team. It also monitors the 
surrounding area. If anyone drops trash outside the smart bin, a voice signal is used to alert that person to drop the waste in the bin. 
This helps to monitor complete waste disposal in efficient way.  
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I. INTRODUCTION 

Waste management is a serious issue as you can see most of pictures of  garbage overflow, amount  of 
garbage waste is generally determine on the basis of two major factors, the population in an given area and 
also on consumption pattern[1] . Due to carelessness of user, dustbin overflow in surroundings and no 
information will send to the authorities. This leads to an unhygienic environment and also creates health 
issues for humans. Manual waste collection for a big area is a tedious and challenging task. Collecting the 
waste and their disposal are said to be the major causes for environment problems. Therefore, smart waste 
management system is very essential for the areas that are aiming to reduce cost, manage resource and 
time. The basic thing that we need everywhere to keep our environment clean is the dustbin. Though we 
have many dustbins in the surrounding but due to irregular cleaning the garbage get accumulated and this 
is considered as the major cause of our unhygienic environment. The main reason of our work is to 
produce a cost effective and automated bin for areas such as parks, universities, hospitals and domestic 
applications. 

 
 In literature survey, several papers have been realized for efficient waste management system. In Fady 

E. F. Samann [2] proposed a cost-effective design of an intelligent waste container for small-scale cases. 
This system is based on Arduino Nano board and an ultrasonic sensor to monitor the fullness level of the 
container and give SMS alerts using a GSM module. The system is powered by lithium battery power bank 
supported by solar cell panel. The system provides an option of charging external portable devices using 
the power bank. Finally, the system is implemented successfully with an acceptable overall cost for the 
intended application. The system performance was found satisfactory according to the obtained test results.   

Dr.N.Sathishkumar,  B.Vijayalakshmi, R. Jeniferprarthana, A .Shankar in this paper [3] a smart alert 
system for garbage clearance by giving an alert signal to the municipal web server for instant cleaning of 
dustbin with proper verification based on level of garbage filling. This process is aided by the ultrasonic 
sensor which is interfaced with Arduino UNO to check the level of garbage filled in the dustbin and sends 
the alert to the municipal web server once if garbage is filled. After cleaning the dustbin, the driver 
confirms the task of emptying the garbage with the aid of RFID Tag. In [4] Kanchan Mahajan, paper 
zigbee and GSM module has been used to detect the garbage level and indication will be sent to ARM 7 
controller. Paper [5] uses an integrated system of RFID, GPS, GPRS GIS and web camera was 
implemented for solid waste collection. S. Murugaanandam et al. [6] uses arduino Uno, ultrasonic sensor 
and rain sensors for waste management system. The rain sensors enable the motor to lock the dustbin 
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automatically during rain. [7] Suggested some ways to which may be beneficial to the authorities to work 
for the improvement of existing waste management system. Twinkle Sinha [8] employed a smart dustbin 
with cylinder and compressor arrangement to store waste in an efficient way. If the dustbin is filled up it 
blocks the inlet for further garbage and information will be given to central hub via arduino Uno. In [9] 
uses microcontroller as an interface between sensor system and GSM/GPRS system to send a message to 
the concern authorities. 

This paper implements a smart bin where raspberry pi zero act as a processing unit which controls three 
actions such as detecting the level of waste, detecting the waste around the bin and detects the person in 
front of the bin to open the bin’s lid, if the smart bin is filled or waste is present nearby the region, a voice 
signal will be given. 

The rest of the paper is organized as follows: Section II contains proposed system which describes the 
complete system model and purpose, Section III describes the details of components used for the model. 
Section IV discusses the hardware details. Section V concludes plans for future scope. 

II. PAGE LAYOUT 

In proposed system two ultrasonic sensors and one camera module has been employed along   with 
dustbin by using   raspberry pi zero .Ultrasonic sensor1 is used to check the   garbage level in the dustbin, 
so dustbin can be clean timely.  Ultrasonic sensor2 is used to detect the person who comes near the dustbin 
to put the waste, when this sensor detects the person the lid will automatically opens and close after 
sometimes.  A camera module is used to detect the waste in the nearby surroundings. 

A. Operational principle 

The working principle of our “Smart Bin” is done by three tasks with various components. The 
components used for these systems are:  

1. Ultrasonic sensor 1 
 2. Ultrasonic sensor 2 
3. USB Camera module 
  
  Fig 1 shows the task of level detection in the dustbin. If the dustbin is filled up, the ultrasonic sensor 1 

detects it and sends command to the raspberry pi zero. Ultrasonic sensor 1 and raspberry pi are interfaced 
in such a way that message is sent to the authorities, when waste level reaches threshold level. The 
raspberry pi zero sends the command to the speaker as a voice based signal.    

 
Fig. 1  Level Detection 

Fig 2 shows the task of lid opening process. If one person is approaching the dustbin the ultrasonic 
sensor 2, detects the person and the lid will open automatically.  The ultrasonic sensor 2 detects the person 
at 1 feet distance from the dustbin. After putting waste inside the dustbin, the lid will automatically close 
afterwards. DC-motor, raspberry pi zero, and ultrasonic sensor2 are interfaced in such a way that when 
senses an obstacles; the lid of dustbin opens automatically. It also warns the person who drop waste near 
the dustbin through a voice based signal.                                                  

  Fig 3 shows the task of detecting waste in nearby surrounding. If someone drops the waste on the floor, 
it seems to dirt the environment and it is unhygienic for this purpose, camera module is implemented in 
our smart bin. It detects the waste in the floor and it compares the waste image with the reference image i.e. 
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(cleaned floor image). Finally, the waste has been detected and sends command to raspberry pi zero acts as 
a processing unit and the output is get from speaker by using low pass filter for voice based signal. 

 

 
Fig. 2 Lid opening 

 
Fig. 3 Detecting nearby waste 

 

B. Block diagram and Circuit diagram 

The circuit connections of the smart bin are shown in the Fig 4 this circuit is going to perform three 
main operations such as checking the level of waste inside the dustbin, checking whether any waste is 
present outside the dustbin and also to detect whether a person is standing in front of the dustbin. 

In the circuit raspberry pi zero is used as the processing element. The power supply for raspberry pi zero 
is given through the USB port by a mobile charger. U1 shown here is the ultrasonic sensor1 that is to 
detect the level of waste inside the dustbin and if it is filled, it transfers the signal to raspberry pi zero and 
this raspberry pi zero gives intimation to the worker by an audio signal. The U2 is the next ultra sonic 
sensor connected to the raspberry pi zeros this make the lid to open automatically, when it detects any 
person in front of it. The opening of lid is done by a geared DC motor that gets supply from an LED strip 
driver. This Led strip driver draws 220V AC current from the supply and convert it to 12V DC. This 12V 
DC is then given to the motor driver. That is used to drive the motor.  The output of the ultrasonic sensor is 
given to the raspberry pi zero by a potential   divider, because the output of ultrasonic sensor is 5V but 
raspberry pi zero input voltage is 3.3V, so a potential divider is used here.  A camera module is used to 
detect the waste around the bin this is connected to the raspberry pi zero. The camera module works on the 
principle of image processing. In this image processing a reference image is taken and stored within an 
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interval next image is taken, and then reference image is compared with the new image to identify the 
presence of waste. 

 

 
 

Fig. 4 Circuit Diagram 

 
The output sound wave is taken from the speaker to get an ideal sound output. Low pass filter with 

resistor and capacitor connected in parallel and series are used. Fig 5.shows the block diagram of the 
model 

III. COMPONENTS DETAILS 

1)  Ultrasonic sensor: It is a device, which uses the sound wave to measure the distance of an object. 
The basic principle of ultrasonic sensor is when electric pulse is given in transducer of the sensor it 
vibrates across a specific range of frequencies and generates sound waves  whenever obstacles comes 
ahead of the sensor sound wave will reflect back  in the form of echo.  
Features: Voltage-5VDC, Detecting distance- 2cm to 400cm. 

 
2)  Raspberry pi zero: It is an incredibly small computer. It is cheaper than any other Arduino controller 

board. 
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Features: Display and audio: Mini-HDM; GPIO: unpopulated 40-pin GPIO connector. 
 
3)  Geared DC Motor: It have a gear assembly fixed to the motor. These gears help in increasing the 

torque and reduce the speed. The speed can be controlled by using correct combination of gears. In this 
geared DC motor the speed varies with voltage for example if voltage is 6 the least is the RPM and if 
voltage is 12 the RPM is more.   
Features: 200 RPM, Operating voltage12V DC, Torque 2 Kg-cm.                

  
4)  Drive Circuit (L298N): This L298N based motor drive module is high power motor drives, perfect 

for driving DC motors. 
Features: Heat sink for better performance.           
                                            

5)  LED strip drive: It is used to convert the 220V AC to 12V DC and the output is given to the motor 
drives to drive DC motor.   
Features: Power 18W, Input electric current- AC 0.2A, Output voltage- DC 12V.      
              

6)   Camera module: It is a camera connected to a computer through an USB port.    
Features: Snub short switch for taking still pictures, Image resolution interpolated to 25 mega pixels with 
light sensors. 

 

 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 5 Block Diagram 
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IV.  HARDWARE DISCUSSION 

 
The hardware module is executed in real time dustbin as shown in fig4. This model will be employed for 

better waste management and disposal system. The hardware model shows smart bin with the hardware 
setup consisting of ultrasonic sensors, camera module, dc motor and raspberry pi zero. 

 

 

 

 

V. CONCLUSION AND FUTURE SCOPE 

Real time waste monitoring system is a challenging task. This paper presents a smart bin for automated 
operation of dustbin with the help of IOT. Our proposed system is implemented using raspberry pi zero, 
ultrasonic sensors, camera module and motor. This project can be realized at small places like parks, 
universities, hospitals and domestic applications. This system aims at timely waste pick-up, automatic 
accessing of dustbins. This model will be made user friendly and cost-effective which will help to keep 
daily surroundings neat and clean. Smart bin, so developed is used to reduce health issues for humans. 
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