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Abstract – Solid Waste Management is a serious global 

issue in the current world. An efficient waste management is 

a pre requisition for maintain a safe and green environment 

as there are increasing all kinds of waste disposal. In this 

paper a new approach is developed for a systematic 

development in managing solid waste. Garbage Location is 

identified by using the GPS device installed and the 

coordinates are send to the corresponding mobile with GPRS 

module. The prototype developed in this project can be 

further improved and used for commercial purpose. 
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I. INTRODUCTION 
 

Solid waste management is a polite term for garbage 

management. Daily life in industrialized nations can 

generate several kilograms of solid waste per consumer, 

not only directly in the home, but indirectly in factories 

that manufacture goods purchased by consumers. Solid 

waste management is a system for handling all of this 

garbage; municipal waste collection is solid waste 

management, as are recycling programs, dumps, and 

incinerators. 

It is obvious that green environment is one of the most 

important demands of the 21st century. The major 

environmental concerns in the 21st century are: 

atmospheric pollution and its consequences for human 

health, global warming and ozone layer depletion etc. 

Solid Waste takes a huge role in polluting the 

environment. [1]Proper management is required for 

efficient and effective utilization of generated Solid 

Waste. This dissertation proposes an e-monitoring system 

which consists of an embedded system and Wireless 

Sensor Networks based on software integrated with GPRS 

technology. 

A WSN consists of many autonomous sensor nodes, 

spatially distributed, capable to monitor physical 

characteristics as temperature, humidity, light, vibration, 

pressure, etc. and designed to exchange their data through 

the network. Sensors link the physical with the digital 

world by capturing and revealing real-world phenomena 

and converting these into a form that can be processed, 

stored, and acted upon. A wireless sensor node has not 

only sensing components, but also on-board processing 

unit, chip radio and storage units. 

A sensor node is often not only responsible for data 

collection, but also for in-network analysis based on 

correlation and fusion of its own data with those retrieved 

from other nodes.[2] Moreover, sensor nodes can differ in 

their communication capabilities with different data rates 

and latencies. They can help to avoid catastrophic 

infrastructure failures, conserve precious natural resources, 

increase productivity, enhance security, and enable new 

applications such as context-aware systems and smart 

home technologies. 

The conventional waste collection and management 

approach has the following problems: 

 Lack of information regarding collecting time and area. 

 No proper monitoring system for trucks and waste 

carriers  

 Loss of productivity due to inefficient utilization and 

unauthorized use of vehicles. 

 There is no quick response to urgent cases like truck 

accident, breakdown, long-time idling. 

 There is no quick way to response to client's complaints 

about uncollected waste. 

 There is no analysis of finding best route path of 

collecting waste. 

For the last few decades solid waste management is 

getting into a serious problem. Waste level keep on 

increasing but the collection and disposal remains in the 

same standard. [4]Recycling helps to reduce the waste but 

the main drawback is its cost. Implementation requires 

huge investment. The graph represents the collection and 

recycling of the waste in several places. 

In such an environment sensor node performs data 

acquisition and data transfer. The acquired data are sent to 

a supervisor system, which supports the user in the finding 

of solutions to decision problems, such as the optimization 

of resources organization (trucks, people and specific 

machineries) with the main task to perform costs 

reduction. 

 
Fig.1. Impact registered in different parts of the city 
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II. PROPOSED SYSTEM 
 

The proposal in this dissertation focuses on the 

following objectives: 

 To develop an electronic monitoring system for solid 

waste management. 

 The system will have the facility to send SMS to the 

workers and supervisors. 

 To develop a web based GUI so that the system can be 

accessed from anywhere and information can be viewed 

by different group of people. 

The GUI will have the facility for the citizens to put 

their complains and comments on the service. Database 

stores the value of every waste system and helps in 

monitoring them. [9]The information is passed to the 

nearby truck and to the server. The server sends the 

information to the truck. 

Concept 
The e-monitoring system has two parts: 

 One is embedded system 

 Another is web based monitoring system 

A. Microcontroller 
It acts as the brain of entire system.It controls the 

garbage bin monitoring system and once its is filled the 

information is passed to the truck driver through the GPRS 

module attached .This also helps in wb based monitoring 

system. 

B. GPRS/GSM Network 
General packet radio service (GPRS) is a packet 

oriented mobile data service on the 2G and 3G cellular 

communication system's global system for mobile 

communications (GSM) protocol. This System helps in 

maintaining a proper communication. GPRS was 

originally standardized by European Telecommunications 

Standards Institute (ETSI) in response to the earlier CDPD 

andi-mode packet-switched cellular technologies. 

 
Fig.2. Block Diagram for Garbage Monitoring 

 

C. Web based software system 
It consists of a GPRS module, a Central Server, a 

Database Server and a Web server. Figure 3 shows the 

block diagram of the web based software system 

 
Fig.3. Block diagram of web based system 

III. SYSTEM ARCHITECTURE 
 

The garbage bins reside at the firstone, the DTNs at the 

second one and the supervisor systemat the third one. In 

detail, each garbage bin is supported bysensor nodes 

which provide the filling monitoring and are ableto send 

the retrieved data to the supervisor system, throughthe 

DTNs. Custom garbage bin prototypes in order to 

allowsimple installation of sensor nodes have been 

designed and built In this context, the entire system has 

beendesigned to allow the different kind of WSNs to 

communicatewith each other, through the different 

standard sets. These includes the GSM and GPRS. 

This mainly consists of a three layer architecture the 

components of the first layer consists of sensor nodes to 

identify the exact status of the garbage bins. The second 

layer acts as a bridge between sensor nodes and servers. It 

consists of GSM/GPRS nodes which provide long-range 

data transfers, ensuring the remote system monitoring and 

faults detection. In addition, they should provide 

mechanisms for the firmware updating of sensor nodes 

and their communication modules. Differently from the 

components of the first layer, the components of the 

second one provide benefits within geographical areas 

with low population density or difficult to reach, like for 

example widely areas. Finally, the third layer consists of 

servers that provide data storage This Data Storage System 

(DSS) helps in managing the database of the entire system. 

Even though if any error happens this DSS helps to solve 

it as early as possible. 

A. The developed WSN architecture 
The developed architecture is described in a typical 

application of urban scenario, where Wireless Sensor 

Networks (WSNs) have to be configured with different 

components to provide a remote monitoring service of 

each node. 

The interaction mechanism between a remote host and 

Low Pans is based on IPv4 packets exchange. When the 

user wants to interact with a sensor node, IPv4 packets are 

sent to the remote server, which delivered them to the 

gateway terminal through the Internet. Once a packet is 

received, the edge router connected to the gateway 

terminal performs a translation of it into 6LowPan-IPv6 

packet and dispatches it to the node, via the IEEE 802.15.4 

physic layer. On the opposite scenario, sensor nodes 

periodically notify to a remote server the garbage bin 

filling measurement acquired, allowing a remote host to 

retrieve data from it. 

B. Server implementation 
Server layer implements the role of mediator between 

users and WSNs. The interaction with the long-range 

communication modules has to be carefully designed. This 

is clearly mentioned in the simulation tool.IR Sensors will 

notify the bin status. The GPS module integrated to the bin 

identifies the location and the coordinates been send to the 

remote server and the truck driver. This is possible by the 

GPRS system.LCD attached to it displays the bin status 

and the coordinates of the location. All this process is done 

with the help of wireless sensors and the GPS and GPRS 

modules attached to the system. 
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Fig.4. Simulation module 

 

The second approach, based on SMS, has been 

implemented to support the data acquisition when GPRS 

connection is missing. In the classical solution SMS is sent 

to a gateway node which forwards the request with the 

SMS data, SMS approach also offers two new scenarios 

easy to manage: 

1) Modem can send data directly to the user; 

2) User (or System Administrator) interacts with the 

remote long-range communication module. 

 
Fig.5. Sending SMS to Remote Server 

 

One of the main benefits of the first one is related to the 

real time updating on the user’s mobile phone. Another 

advance takes place when historical data analysis is not 

needed. Long range communication module can be 

reached directly by user without the use of server, 

enhancing money saving. About the second, the modem is 

properly configured to receive its settings by SMS, 

containing remote configurations updating. This scenario 

is more difficult to manage with the socket approach in a 

real-time context. Both socket and SMS approach are 

implemented to improve the system reliability. 

 

 
Fig.6. Client sents SMS to the mobile 

 

Along with this SMS interaction there is an online web 

monitoring is enabled.This works as a backup for the SMS 

interaction.Once the bin cannot send the Sms due to 

technical reasons,the server conveys the message to the 

truck driver.It stores the status and exact location of the 

bin.This works as parallel system along with the regular 

SMS system. 

Starting from this, the server provides the best pathfor 

the gathering with TSP algorithm,The figure shows a 

representation of data collect by WSN into the user 

interface.Once the data is collected the information is 

passed to the remote server.It has the entire data base of 

the whole network system.This helps in maintaing a 

proper Waste management system.The server locates each 

bin according to its position and location is marked in the 

server.Once the bin is filled the information is passed via 

remote monitoring sensor networks..Wireless Sensors 

plays an important role in conveying the information.  

 
Fig.7. Example of system monitoring 

 

In this interface,the bin’s position data is loaded 

automatically with the help of GPS module attached to the 

system. 

 

IV. CONCLUSION 
 

The objective of the project was to develop an 

intelligent monitoring system for proper management of 

Solid Waste Management.A wireless sensor network has 

been usedto control the filling of the bin collecting data 

from embedded sensors. Through long-range 

communication modules all data are sent to a remote 

server where operator controls the stateof the whole 

system. 

Software applicationprovides data for route planning 

and presents them through auser-friendly interface.Several 

efforts for the whole system optimization have tobe made. 

These include: 

 The increasing of sensor node’s battery life-time, in 

order to reduce maintenance; 

 The improvement of electromagnetic shielding 

interfaces, in order to reduce interferences; 

 The improvement of remote querying efficiency and 

robustness; 

 The improvement of the GUI adaptation to the local 

administrations needs; 

 The improvement of the garbage bin prototype in order 

to realize a final product. 

We can use this type of system and monitor the waste 

collection status in real time and based on the recorded 

information they can prepare different reports and measure 

the performance of the team and thereby increase their 

productivity. The system also allow the customers to lodge 

their complains. 
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