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Abstract— Waste management is already hitting the markets 

but there are a few bottlenecks which are being sorted in our 

prototype. The first method was developed using IR and 

weight sensors. They have used weight sensor for detecting 

the weight of garbage in the dustbin, however weight sensor 

doesn’t give any information about the distance in the 

dustbin. So, in this project we have added an IR sensor to 

detect the height of the waste and GPS to track the location. 

The Methane sensor is used for the safety of the people who 

are clearing the garbage from the bins safely. The usage of 

Wi-Fi in the existing system will send an acknowledgement 

without any necessary information. But in this prototype the 

proposing system not only determines the location but also 

the Bin Number, Bin ID, the weight and also the indication 

of filled bins. 
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I. INTRODUCTION 

Nowadays population is increasing rapidly, which results in 

lack of public awareness and people invest less money in 

issues related to the waste management. This has been 

creating huge health issues all over the world. Proper 

management of waste materials is important to maintain 

healthy and hygienic environment to live. As per the 

research of CPHEEO (Central Public Health and 

Environmental Engineering Organization) the total amount 

of waste generated in India is approximately 1.3 pounds per 

person every single day. The Government of India has been 

struggling for many years to find a way to manage the 

country’s increasing amount of garbage. 

 The automated system for waste collection and 

monitoring system are implemented with GPS,GSM and 

GIS technologies. The proposed system consists of ARM 

cortex M0+ along with sensors like IR, weight and gas 

sensor, GPS for location tracking and GSM module for 

wireless transmission. The different types of sensor includes 

IR for detecting the level of the bin, weight sensor(load 

cell)to indicate the filled bins and gas sensor to detect the 

toxic gases present.  The paper provides monitoring of the 

waste collection system through the data received in the 

mobile by GSM. It observes the characteristics of the waste 

generation  and manages issues like observing waste 

generation characteristics of particular area like indication of 

filled, bins level of the trash and detection of toxic gas. 

growth in population leads to drastic increase in municipal 

solid waste which will lead to environment and socio 

economic impact. In this way managing solid waste in an 

efficient way has become necessity in India.  Till now GPS 

based vehicles tracking systems, tracking clearance of 

secondary collection points, GIS for selection of suitable 

landfill/dump sites and containers and DSSS have 

contributed well to efficient solid waste system. In this 

paper, an attempt has been made to propose an automated 

solid waste collection monitoring system using RF 

technology integrated with GPS, GIS, GSM technologies[6] 

 The system offers uniqueness by first proposing 

optimized reallocation of containers using population 

density, road network and traffic flow. The results can be 

viewed on web based application which can be used by 

citizens to file complaints, view status of their area etc hence 

providing transparency in civic administration. 

 The remedy to clear the garbage cans and to 

indicate the filled bin is to manage and control the cans by 

monitoring the dustbin by sensing the weight and detecting 

the  level of waste and sending an acknowledgement to the 

cleaner about the updated information of the trashcans. The 

location of the bin and number of the bin are tracked by 

GPS and sent to the receiver. 

II. LITERATURE REVIEW 

M.L.ALI (2012) states  that the proper management of all 

the solid waste becomes more critical for maintaining green 

environment. It is important to monitor the trucks and record 

the information related to the bin area from a location. This 

exploits a mass usage of RFID technology interfaced with 

PIC microcontroller and a web based software. This 

prototype can be further used for commercial purpose. 

 Md.Shafiqul Islam(2012),This paper gives the 

overview of managing solid waste efficiently by introducing 

an integrated system combined with RFID,GPS,GPRS, GIS 

and web camera. The built in RFID reader in trucks will 

retrieve all sorts of customer and bin information from RFID 

tag which is attached with each bin. The performance of the 

implemented system is analyzed and made much better in 

the proposed system in terms of data transmission. 

 Sauro Longhi(2012),this paper states that the many 

application fields have different wireless sewnsor network  

developed to solve management problems with smart ways. 

This approach can be applied in the field of smart waste 

management process. This paper provide a new architecture 

based on sensor nodes and makes use of data transfer nodes 

to provide a remote server the retrieved data measurements 

from the garbage cans filling. 

 Rozita Tetmourzadeh (2013), This paper 

investigates the full home control in near future. The 

automation technology using GSM modem to control 

appliances .These are carried out via SMS text message in 

this paper .The proposed work  is based on functionality of 

GSM protocol, which allows the user to control the target 

away from the residential area using frequency bandwidths. 

The proposed prototype will provide accuracy of above 

98%. 
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 Jia-Wei Lu, Ni-Bin Chang(2015) This paper 

replenish a thorough literature review of analyzing 

techniques for solid waste collection. As affirmation, a 

embarrassed and multi-division routing problem is cast with 

roll-on roll-off scheduling strategies in a two-stage 

showdown  process to expose the highest complexity of its 

kind in practical pursuit. To overcome the consonant demur, 

a united heuristic algorithm is proposed for addressing node 

routing and roll-on roll-off routing problems. The outcome 

indicate that differentiated collection increases opportunities 

to pursue the best routing strategies with sustainable 

implications through sensitivity analysis at the expense of 

higher collection costs. 

 Md. Abdulla Al Mamun (2015) states that 

Intelligent solid waste cans is significant to develop an 

efficacious and dynamic waste management system. This 

research presents the utilization and execution of an 

integrated sensing system and algorithm for solid waste cans 

to robotize the solid waste management process. Several 

sensing methods have been unified and have mingled their 

verdicts that offer the detection of cans condition and its 

parameter measurement. A number of test runs have been 

conducted to assess the functioning of the mockup system. 

The fallout showed that the sensing system with the 

algorithm is efficacious and intelligent and can be simply 

used to automate any solid waste cans  mainframe 

progression. 

 Abhay Shankar bharadwaj (2016) paper  reveals 

that the internet of things is constantly evolving and 

providing unique solutions to everyday problems. The 

process of tracking ,collecting and managing the waste can 

be easily automated and monitored  by implementing IOT 

based system. The main merit of proposed system is the 

usage of LoRa technology for long distance communication. 

 K.Sujatha(2016)states that the waste management 

has become a serious issue due to increase in population. 

The insufficient collection and inappropriate disposal of 

waste will lead to various health and environmental issues. 

Government is coming with various ideas to face the 

challenges in solid waste management .This paper presents a 

review on technologies on segregation and management of 

solid waste. 

 Md. Shahinoor  mannan article gives an approach 

towards the design and implementation of GSM based 

remote  device controller  using SIM548C.The analysis have 

made the evolution of long distance controller systems to 

consented to choose GSM module including GPRS and GPS 

features. The implementation of directions for future usage 

to control and track moving objects. 

 Trushali S. Vasagade(2017) states that the waste 

management is one of major aspect which has to be 

considered for making urban area healthier. The improper 

system of collecting waste by City Corporation is causing 

serious problems like an unhygienic condition, air pollution, 

and unhealthy environment creating health disease. 

Research has been carried out but no active efforts have 

been taken paying attention towards managing such waste in 

atomized way. Considering these as the major factors, a 

smart solid waste management system was designed that 

will check status and give alert of dustbin fullness. 

III. EXISTING SYSTEM 

The rapid growth in population leads to drastic increase in 

solid waste with severe socio economic and environment 

effect. In this case  managing municipal waste in an efficient 

way has become a major task. Till now GPS based vehicles 

tracking systems, GIS for selection of suitable landfill/dump 

sites, optimization of collection routes and containers have 

contributed well to solid waste system. In this existing 

system, an automated solid waste  monitoring system using 

RFID technology integrated with  technologies like GPS, 

GIS, GSM. The proposed system includes optimized 

reallocation of containers. The web based application can be 

used to view status of their area. RFID offers a unique 

identifier. The proposed system consists of RFID tags 

mounted on containers, RFID readers mounted on trucks 

along with GPS for location tracking and GSM module for 

wireless transmission. 

 
Fig. 1: Existing  block diagram 

 The system includes multiple dustbins located 

throughout the city. provided with suitable embedded device 

which tracks the level of the garbage bins. RFID will  have 

an unique location for every dustbin. so that the tracking and 

identification will be easier. The tracking of filled bins will 

be found out when the level reaches the threshold value. 

IV. PROPOSED WORK 

The above technique has the difficulty in locating the bins, 

tedious to track and monitor the vehicles/resources, no quick 

responses to emergency cases and it is a manual process for 

preparing the status of the bin. To overcome these problems 

this proposed system is used. The proposed smart waste 

management system is based on the prime mover of ARM 

cortex-M0+ which is the core of LPC812 microcontroller. 

This will analyze the status of the bin and when and where 

the wastes should be collected.IR sensor, gas sensor, load 

cell are employed to know the appropriate condition of the 

bins wherever it is located whether it is filled or surrounded 

by toxic gases . These two sensors and load cell are 

connected to the LPC812 microcontroller. This will send the 

information through GSM and GPS. 

 The data updated will be taken by IR sensor ,Gas 

sensor and also  the caliberated data will be taken by the 

load cell based on that data LPC812 takes the decision 

whether the bin is filed or it is surrounded by toxic gases the 

updated current status will be intimated to the authorized 

cleaner by this the cleaner will control the waste filled in the 

bin and protects the surroundings by keeping the buns clean. 

In the system GPS and GSM are used to send messages to 

cleaner along with the location. By this the cleaner could 
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find the location easier. So there is an easy to reduce the 

spread full diseases automatically. 

 Once the system is powered it initializes the device 

and keep all the data in the default condition then the 

LPC812 is ready to process the IR sensor, load cell ,gas 

sensor by LPCEXPRESSO and flash magic softwares. 

Initial voltage OF 230V from the power supply is given to 

SMPS which gives 12v to the load cell but the load cell 

produces analog values that analog values are converted to 

digital values by using ADC HX711 those digital Values are 

calibrated in the dock light scripting software to give the 

result to the microcontroller. similarly IR and gas sensor 

detects the presence of waste or gas produced by waste .the 

data stored in the microcontroller will involve the GSM send 

messages to the cleaner along with the location of the bin. 

 The  GPS Connectivity tracks  the location of the 

bin, The quantities  like weight ,level of the bin etc can have 

a monitor control. Provides intelligence to the dustbins 

which will have GPS and GSM with sensors. Smart waste 

management system provides the real time application. 

Overcomes  the existing  difficulty of management and 

monitoring the trashcans. Provides suitable sending and 

received data. The GPS and GSM will provide the necessary 

information about the waste bins. The concerned authority 

could take care of the respective places immediately. 

 

V. SYSTEM DESCRIPTION 

A. LPC812 

The LPC812 is based on ARM cortex-M0+. It is operating 

at CPU frequency of upto 30MHZ belonging to 32-bit MCU 

family. The LPC812 include one I2C,three USART’s,two 

SPI interfaces. It supports a memory size of 16 KB of flash 

memory and 4 KB of SRAM. It has CRC engine,three types 

of timers namely self wake-up, state-configurable,multi-rate 

timer,one comparator and has 18 general-purpose I/O pins. 

LPC812 has a Flexible configuration of I/O pin function 

because of switch matrix.Additionally it has a unique device 

serial number for identification and high speed   GPIO 

interface which is connected to the ARM cortex- M0+ I/O 

bus. 

 

B. Load cell 

A load cell which is a type of transducer is used to create an 

electrical signal that can be measured. It is used to measure 

weights by measuring compression in industrial 

environments. The characteristics include combined error, 

minimum verification interval, resolution. It is easily 

available and has better accuracy. 

 

C. GPS 

GPS abbreviated as Global Positioning system which 

provides geolocation and information of time to a GPS 

receiver anywhere or near the earth. It does not require any 

user to transmit data, it is operating  independent of  any 

telephonic or internet reception. GPS uses satellites that will 

determine the current location. It also provides weather and 

traffic alerts and offers to search a current location within a 

specific radius. 
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D. GSM 

GSM (Global System for mobile communication) is a 

cellular technology that operates at frequency band of either 

900 or 1800 MHZ. This system compresses and digitizes 

data and sends it through a channel with two other streams 

of user having a data, which is in its own slot used for 

transmitting mobile voice and data services. GPS is a digital 

mobile telephony system along with the other technologies 

emerge as the evolution of wireless mobile communication 

like GPRS (General Packet Radio System).GSM has a 

harmonized spectrum that operate on different frequency 

bands. 

 

VI. CONCLUSION 

The comprehensive technique for the strike and mainframe 

of waste becomes efficacious and intelligent. The proposed 

system  would not only function for collecting and updating 

data robotically and timely ,but also it could analyze and use 

data efficiently. The use of GPS and GSM in this 

robotization of the proposed system makes this system 

efficient and reliable with long distance coverage. 
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