
 

 

 

 

Abstract— The resource consumption has increased negative 

impact on the environment and degrades the quality of life– 

waste generation has been increased beyond the handling 

capacities of governments and agencies.  The developing 

countries like India face a lot of problem with a large dump of 

wastes. Disposal measures are taken at a huge cost. The effective 

disposal should have proper segregation in it. Such a way the 

waste can be further recycled. The current need for proper 

garbage disposal has been addressed by implementing an IoT 

Enabled smart bin to make automatic segregation of waste using 

Raspberry Pi. The smart bin segregates the waste and monitors 

the level of segregated waste present in each portioned bin with 

the help of the smartphone.  Normally the wet waste will 

decompose and produce various gas concentration and bad 

odor, which is controlled in the smart bin by using disinfectants 

at regular interval of time using gas sensors and pump motors. 

I. INTRODUCTION 

HE global increase in population has also increased 

the utilization of various resources. The waste from the 

used resources makes a huge need for efficient garbage 

disposal. Though the government of India planned for various 

disposal techniques under the Swachh Bharat mission. It 

requires people’s responsibilities and awareness to promote 

it. The government introduced two dustbins plan for 

segregation of degradable and biodegradable wastes, people 

fail to do so amidst the busy lifestyle. The Swachh Bharat 

Urban ministry recently revealed India recycles merely 30 

percent of its waste and remaining where thrown in the dump 

yards. 

 The mixed wastes present in the dump yards are the major 

cause for serious health hazards which leads to the spread of 

infectious diseases. The population living close to a waste 

dump yards and those, whose water supply has become 

contaminated either due to waste dumping or leakage from 

landfill sites. Rag pickers and others who are involved in 

scavenging of the waste dumps for items that can be recycled, 

may sustain injuries and come into direct contact with 

infectious items.  

The need is clear for the current approach of waste disposal 

which focused on uses high energy and high technology, to 

move more towards the processing of waste and waste 

recycling so to aim for an eventual waste minimization by 

using the IoT enabled smart bin which can automatically 

segregate the waste deposited to it, by moving the waste to 

the different partitions segmented for different type of waste 

within a single bin using inductive proximity sensor, 

                                                           
 

capacitive proximity sensor, ultrasonic sensor, moisture 

sensor. The type of waste will be checked using them and it 

will be redirected to the respective bin of the type using the 

flap mechanism controlled by servo motors. The waste level 

of each segregated bins is monitored through smartphones. 

The wet waste decomposes within a day producing the 

chemical gases so that with the help of gas sensors the gas 

concentrations are monitored for a hazardous concentration 

of gases.   

The manual segregation of waste will no longer be needed 

for the domestic level of segregation by using the smart bin at 

small scale industries, commercials shops,houses etc. 

II. LITERATURE SURVEY 

Prof. Dr. Sandeep M. Chaware et al. [1] worked on a 

Garbage Monitoring system, which monitors the garbage bins 

and informs about the level of garbage collected in the 

garbage bins via a web page. The System uses the ultrasonic 

sensors were placed on the top of the bins to detect the 

garbage level. The system uses the Arduino as the processor. 

The LPC2131 microcontrollers which are based on a 16/32-

bit ARM7TDMI-S CPU with real-time emulation, LCD 

screen, Wi-Fi modem ESP8266 for VoIP applications and 

Bluetooth co-existence interface for sending data and a 

buzzer, the messages are sent through the GSMModule, the 

message is send to the garbage truck so that  if the Garbage 

bin level is high. The Ultrasonic Sensor sends out a high-

frequency sound pulse with the time taken for the echo of the 

sound to reflect back is used for measuring the discussion. 

Ms. Puja k. Dhotre et al.[2] worked on Energy Efficient smart 

garbage monitoring system, which measures the garbage 

level using an IR level sensors and GAS sensor MQ4 low 

power NodeMCU and Battery controlling unit is low power 

ESP8266 based NodeMCU. The levels are stored on the 

cloud database and they are retrieved using Arduino 

development board which is used to the interface GSM 

modem for sending the  SMS to collection vehicle driver as 

soon as the bin level exceeds the threshold value.so that the 

driver will get location information of garbage bin through 

his messages. 

Kanchan Mahajan et al.[3] works state that the sensors 

placed on the maximum level of the bin will sense the 

garbage level. If the level of the bin crossed the threshold 

then it will communicate with the ARM7 controller through 

Zig Bee Technology. The zig bee receiver will receive the 

command and make the level to be displayed on the Liquid 

Crystal Display(LCD) garbage bin at a max level, At the 

same time, the message regarding the bin position will be 
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sent to the truck driver’s mobile that the particular bin is 

filled through Short Message Service so he can collect the 

garbage from the filled garbage bin. Ms. Pranjali P. Channe1 

et al.[4] published a paper on Garbage monitoring and sorting 

system. The core work of the system was to measure for the 

garbage-filled level. It uses ESP8266 and Arduino Family 

Microcontroller in order to transfer the garbage level to the 

control room via a webpage. 

Shashika Lokuliyana[5] worked on location-based garbage 

management by using. The bin containing four ultrasonic 

sensors, a servo motor, and a Raspberry Pie Zero W 

development board. Two ultrasonic sensors and the servo 

motor is dedicated to detect hand movements and open/close 

the bin door. The bin door will lock if the bin is full. An LED 

indicator will indicate if the bin is full or not visually. The 

other two ultrasonic sensors take the garbage level readings 

each time the bin door is opened and closed, and upload it to 

the server through the development board. The readings are 

taken as such: three readings taken from each sensor, the 

average of the three readings are uploaded to the server. The 

exact level is taken from the average of the two uploaded 

values. Sensors can be disabled at the time of cleaning. If a 

bin reaches 80% level, an SMS will be sent to specified 

numbers. Since four bins are implemented in a single 

location, 

one Raspberry Pie board is used to run all four bins. 

Vishesh Kumar Kurre[6] worked on a garbage monitoring 

system, which uses the IR Sensor the detect the presence of 

the objects present in the garbage bin by emitting the 

invisible infrared rays towards it. The level of the bin is 

sensed and it is measured using ARM CORTEX M4 which 

will be interfaced with Raspberry pi in such a way that an ail 

notification is raised when the garbage level reaches the 

maximum. Sindhoor S[7] worked on the hazardous gas 

detection from garbage is monitored using gas sensors. 

Hardware has been installed in the place of garbage. The 

sensors sense the gases which are emitting from the garbage 

and send the same information to be displayed in the website 

accordingly and by interfacing the GSM module an SMS will 

be sent to the authorized person. 

Vishal V[8] worked on capacitive sensor based segregation 

of waste in which the waste is segregated at the initial level 

by using magnetic regions for metallic waste. Later 

identification of biodegradable or nonbiodegradable waste 

using a capacitive sensor and drops the waste accordingly to 

the bin using servo motors. The ultrasonic sensor present in 

the bin detects for the level of the dustbin and published in 

the webpage. S. Vinoth Kumar[9] worked on the project 

where the level of waste in the dustbins is detected using the 

Ultrasonic sensor and the weight of the dustbin is measured 

using Force sensor. When the measured value is greater than 

the threshold value the RED LED blinks or else GREEN 

LED will blink. Along with this information with GPS 

location of the dustbin is sent using the GSM. By using the 

mobile phones the vehicle will be arriving to collect the 

garbage using the GPS coordinates. 

III. DEVELOPMENT AND FRAMEWORK 

The proposed system consists of various modules such as 

sensing board with inductive proximity sensor and 

capacitive proximity sensor, moisture sensor and the 

microcontroller raspberry pi 3 model B plus to process the 

sensing board and other sensors. The model is of a single 

bin, which has four partitioned separate bin inside it which 

are controlled by the servo motors through a flap board 

mechanism, the wet bin is measured for the gas 

concentrations and controls the automatic spray of 

disinfectants using a sprinkler. 

 

 

 

 
 

Fig 3.1 Architecture Diagram 

 

A. Pseudo code – for the flow of the system 

 

The IR sensor  

Input: IR sensor reading 

Process: 

Step 1: read the IR sensor value. 

Step 2: send the value to the raspberry pi 

Output: If the value is true, it activates the inductive 

sensor and moisture sensor else remain idle. 

 

The Waste classification 

Input: The presence of waste in the sensing board. 

Process: 

Step 1:  The moisture sensor senses the waste 

Step 2: The Sensed value of moisture sensor is checked 

whether it is wet or dry 

Step 3:  If the waste is wet, move to step 4 else move to 

step 5.  

Step 4: The waste is directed to the wet bin and flow stops 

here. 

Step 5: If the waste is dry inductive sensor will check 

whether the waste is metal or not. 

Step 6: If it is metal then redirect to metal bin and end the 

flow. Or else move to step 7. 
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Step 7: With the help of capacitive plastic and glass waste 

is separated to a bin. Remaining waste to unidentified scrap 

waste or wood waste. 

Output: Segregated waste in the bin. 

 

The bin level monitoring 

Input: Ultrasonic sensor inputs the raw value sensed from 

partitions 

 

 

Process: 

Step 1:  The distance of the bin is measured based on the 

proximity of the sensor 

Step 2:  If the dustbin measure is greater than the defined 

limit alert message is thrown. 

Output: Disposal of the waste is initiated with alert 

messages. 

 

The Identification of Hazardous gas concentrations 

Input: Sensor ppm value of MQ-2 and MQ-135 gas sensor 

Process: 

Step 1: The various concentrations is observed using the 

sensor. 

Step 2: The observed values are displayed in the graphical 

form using the Thingspeak. 

Step 3: If the level is increased then an alert message is 

raised. 

Output: The hazardous gas is prevented before the hazard 

happen. 

 

The chemical disinfectants 

Input: At the interval time the pump motor gets activated 

Process:  

Step 1:  The container is loaded with disinfectants 

chemical   

in which the motor is immersed the motor gets activated at a 

particular period 

   Step 2:  A sprinkler attached to the top of wet waste 

partition sprays the disinfectants to prevent forming of 

worms in the waste to make it more hygiene. 

Output: hygiene is controlled in the domestic 

environment. 

 

The Alert and Notification 

Input: Sensor data from the raspberry pi stored in a cloud 

database 

Process: Identifies the data and its type and form an 

analytical graph in Thingspeak. 

Output: Retrieves the data and graphical representation of 

the data on a daily, monthly bases in an android device. 

IV. HARDWARE SETUP 

The system is of the single dustbin with two layers of flap 

mechanism which is controlled with the servo motors 

powered with 5V. The First layer of the flapping is the 

sensing board where the waste is thrown one after another. 

The sensing board has the moisture sensor, inductive 

proximity sensor and infrared sensor attached to it. The 

Infrared sensor detects for the presence of waste in the bin. 

The moisture sensor will sense the waste type whether they 

are a wet or dry waste. As the moisture sensor is a digital 

sensor it is directly interfaced with the Raspberry Pi 3 model 

B plus. The initial position of the servo motors will be kept in 

90 Degree. When the moisture sensor identifies the wet waste 

the sensing board rotates to 180 Degree to and the content 

will move to the left of the second flap. There the flap will 

again move towards 180 Degree in such a way the wet waste 

falls on the left top partition. In case the moisture sensor 

senses the dry waste and when the inductive proximity sensor 

detects the waste by calibrating the analog signals to 

MPC3008 Analog to Digital converter and identifies the 

metal the first flap will rotate to 180 Degree. And the second 

flap will rotate to 0 Degree so that the metal wastes can be 

deposited to the left bottom partition. When  Both the 

Inductive proximity and Moisture sensor returns False the 

flap board will rotate to 0 Degree and then making waste to 

fall on the right of the second layer sensing board. The 

Capacitive proximity sensor is placed in the second layer 

sensing plate where the calibration is done so that the waste is 

classified to plastic/glass and biodegradable waste. the 

plastic/ glass partition is at the right top partition of the bin 

and the biodegradable waste partition is at the bottom right of 

the bin. 

The wet waste will start to decompose within a day so they 

need to be treated with the disinfectant so that they can 

manage the decomposes and prevent the bad odor-causing 

germs to grow. This has been done with the help of the pump 

motor which will make the liquid disinfectant to be sprinkled 

from the top of the wet waste partition. A sprinkler nozzle is 

attached at the bottom of the second sensing plate just above 

the wet waste partition. 

The gas sensor MQ -2 and MQ -135 attached with the 

dustbin to sense the hazardous gas concentration or of natural 

gas like methane, carbon monoxide, smoke is present in 

garbage. The alert messages will be send to the registered 

mail and number in such a way making the waste to be 

collected as soon as possible. 

 

 

 
TABLE I 

CONDITIONS FOR GAS MONITORING 

 
TABLE II 

BIN ROTATION AND PARTITION 

No Parameters Range 

1. Methane 990 ppm 

2.  Carbon Monoxide  100 ppm 

3. Ammonia 250 ppm 

4. Radiation 150 rem 

5.  Temperature 320 degree Celsius 1  
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Fig. 4.1 Hardware setup of gas sensing module 

 
 

 
 

Fig. 4.2 Hardware setup of the sensing board 

 
 

 
 

Fig. 4.3 Thing speak server displaying the gas levels 
 

V. CONCLUSION           

The Smart dustbin will be an innovative work for the 

betterment of the society. The automatic segregation will 

make the people to minimize the segregation process 

manually in future. The effective treatment of the wet waste 

and identification of various hazardous gas concentration 

will prevent infectants from being spreaded in the locality. 

The healthier the environment not only make the lives better 

but also helps in the development of the nation. As the waste 

are segregated with in the dustbin. The recycling will be 

started at the earlier itself by minimizing the waste and 

inducing more recycle process. 

The future model will be enhanced using the solar power 

to actuate the motors and sensors. Thus, making the product 

more scalable and cost effective such that it can be used in 

the houses, schools, institutions, as well as on commercial 

buildings. 
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