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1. ABSTRAQ

1.1 Present Scenario

Since time immem orial, human race has consistently mastered the art
of inventing revolutionary objects such as the wheel, paper, rubber and the
latest revolution being APLASTICSO. One of the most commonly utilized
derivatives, plastic is a source from which several industrial and household
products are manufactured. Presertly, 73% of the most commonly utilized
products globally are in one way or the other composed of plastic polymers.

The irony of arevolution with such wide applicability lies in it being a
non-biodegradable entity. The increasing substitution of plastics for other
types of packaging, such asglass and
paper, has brought plastics disposal
o et to the fore for the public, for
recycling programs, and for elected
officials concerned with solid waste
management. With severd
governments and environmental
agendes vigorously working towards
recycling of plastic waste, yet only
about two percent of the plastics we
use are now recycled (as opposed to
29% of aluminum and 21% of paper),
but that's not because it can't be
done. Plastics are the easiest of all
materials to recycle. Badcally they
just need to be shredded and re-melted, usually at low temperatures, and
reformed. The industry itself grinds and reuses 5 billion pounds of plastic
scrap a yea.
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high-density polyethylene (HDPE), polypropylene, polyvinyl chloride (PVC),
polystyrene, and polyethylene terephthalate (PET). Plastic recycling is
hampered by the polymersodifferent melting points and thermal stabilities,
which contaminate the main polymer product and reduce the quality and the
price of the recycled plastic. The inability to separate a complex mixture of
plastics limits the recycling and reuse of severd polymers. Believe it or not!
But a single grain of PVC can contaminate up to 10,000 Ibs of recycled PET
plastic waste, hence leading to a huge stack of uselessand environmentall y
unhealthy waste.

1.2 Our System
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Central controlling
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identification device
and other equipments

Domestic Waste
Management & Monitoring System

The DOMESTIC WASTE MANAGEMENT & MONITORING SYSTEM
aims at procuring a localized practical solution for efficiently identifying and
sorting the recyclable domestic plastic waste based upon its characteristic
polymeric structure. The system comprises of a polymer identification
scanner asthe heart, with the Microsoft e-box providing for monit oring data
flow and interpretation. There are four separate bins catering to disposal of
polymeric type plastics PVC, PET, Polyethylene (PE) and others, eachlabeled
as A,B, C and D respectvely.
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The lids to eadh of thesebins have mechanized locking systems which
would snap open on recelving a signal generated by the e-box. A digital
weighing machine embedded atthe baseof each bin is connectedto the e-box.
A magnetic card scamer is installed and interfaced with the e-box serially.
The system is Wi-fi enabled using a wir elessrouter interfaced with the e-box
via its Ethernet port. A central database comprising of detailed information
for each consumer is stored at the regional waste management centre.

With each consumer having been issued a unique magnetic strip card
which is to be used for accessingthe waste management system and for the
central authority to identify the amount of waste disposal specific for ead
consumer (identified by the unique card) so asto keep a check on amount of
indi vidual plastic usage.

The system is an easy to use setup for the everyday consumer. The
classification, which was a major hurdle for recycling authorities, is achieved
at a very early stage by indulging the consumer himself in the recycling
process by using the DOMESTIC WASTE MANAGEMENT & MONITORING
SYSTEM. For a wide scde impl ementation, the system would need to be
installed at local places such as colonies, malls, food courts etc. for creating
easyy and quick aacessbilit y for the consumer.

2. WORKING METHODOLGY

2.1 Overview

Whenever a person wishesto dispose of his plastic waste (bottles, bags,
packaging etc.), he simply goes up to the system and initiall y swipes his
unique id card. Then, ead plastic material to be disposedis manually flashed
in front of the eye of the polymeric scanner (embedded inside the system) and
instantaneously the scanner identifies the polymeric structure and sends the
relevant data to the e-box. From thereon the e-box unlocks the appropriate lid
amongst boxes A, B, C and D and the user then disposes his scanned trash
into the unlocked box. The lid once pressedgently locks itself and the system
is ready for further scanning. The cyde is repeaed for ead disposable item
wherein the scanning process amounts to precisely one second per scan
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After the user has fnished his disposal, the weighing machine placed at
the bottom identifies the amount of disposed plastic and this data is uploaded
at the central waste management database via the Wi-fi channel. Whenever
the waste in the bins readhes a certain limit, an alert is sounded to the central
collection squad. Alongside, a comprehensive record of plastic disposal
spedfic to eadh user is also obtained and thus a consistent check is
maintained by the central authority. A fine maybe implied upon the user on
excessusage of plastic material. Finally, the system enablesthe consumer to
be a part of recycling plastic efficiently by sorting the most unwanted
polymeric form (PVC) from the easiest recyclable polymeric form (PET).
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2.2 Module I: Unique Id generation

Magnetic Card RS - 232 providing

Reader input Serial Interface eBox Serial Port

Data Stored in a Data received
local XML using .NET CF 2.0
database Application (C#)

User Identification us ing Magnetic Card

U The Magnetic card contains a unique key for every user. This unique key
can be used to identfy the user.

0 When the user swipes the magnetic card on the card reader, the unique
key on the card is received at the serial port of the e-Box by the means of a
serial interfa ce i.e. IC RS-232.

U The unique key is received using Serial Port class object of the .NET
Compad Framework 2.0 application.

U The contents of this object are then matched with the list in the database
identifying the user. If due to some reason, e unique key onthe magnetic
card is not properly read, the user is notified about the error.
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2.3 Module II: polymeric detection and signal generation

U The material detection system detects the type of the waste material by
analyzing the optical structure of the waste material under testing.

U The optical structure is then matched with the optical structures of the
majorly used polymers and plastics. The closest match with the known
structure identifies the pol ymer usedin the material.

Diagnosed Material
results in unlocking the
— appropriate bin

Material detection data
read by the reading
device

Material data received
at the eBox Parallel Port

Weight of the material
XML Database contents dumped is calculated
are updated. using a digital weighing
system

Material is dumped in
the opened bin

Material D etection and unlocking the appropriat e bin logic diagram

U The identified material type is then passed on the eBox through the
parallel port. The different bins are currently locked. A different code is
generated for every material which identifies the bin which is to be
unlocked for the material.

U The locking mechanism is controll ed using electromagnets. The generaed
code for a material turns off the electromagnet for the bin in which the
waste material is to be placed thus opening the lid of t he required bin.

U The user then dumps the material into the bin. The initia | weight of the bin
is now compared with the new weight.

U The diff erence in the weights of the bin is the weight of the waste material
added by the user and this calculated quantity is added to the database
under the account of the user identified by th e swipecard.
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2.4 Module llI: Database synchronization

U The XML Database maintained on the e-Box contains the details of the
user and the amount of the dumped material.

Local Database Sychronization wit h the main database overwireless LAN

U The overall weight of the dumped waste material is calculated per user of
the system and the usage levels are checked with the maximum allowed
usage levels of the plasics.

U An ASP.NET Web Service is implemented which constantly checksfor the
current tot al weight of the waste materials in eachof the bin.

U Whenever the total weight in any of the bins exceedsthe capacity of the
bin, the concerned authorities are notified for emptying the bin.

U This notification is also transmitted over the wireless LAN.

U The per-person total dumped material amount is stored on the central
server of the authority.

U At eadh synchronization run, the contents of the XML databaseon the e-
Box are merged with the main database. The per-person waste material
usage report isgenerated a the end of a decided time period.

U The final report highli ghts the users which use more plastic material than
the allowed limit.
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