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Abstract: In present world, waste management is a challenging task
for cities to make it as clean and smart city, especially creates a mess of
problems due to increase in population and urbanization. Generally,
people are demotivated and careless during segregation of waste and do
not take necessary actions in managing it, which results to unhygienic
condition for the family as well as the people around the city resulting
people to fall ill due to various diseases.

To overcome the above problem, we propose an incentive based
waste management system which learns from the waste segregated by
people on day to day basis and based on the segregated waste, an
incentive is fixed and recorded on to a public ledger which can be
globally verified and rebated when needed by the people. The system
needs to be transparent to people and to municipalities which can be
achieved by defining a Blockchain based system, the records of each
family residing in an area can be stored in blocks, identified uniquely
by an ID which can be later used for various purposes.

Based on the data stored in blocks, concerned authorities can take
appropriate actions from their place and have an information about the
entire area monitored through some GUI or through the portal. With the
help of the above system, we could easily manage and keep a record an
amount of waste area wise as well as proper actions could be taken to
reduce the amount of waste.
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1. Introduction
In the present world, process of development we generate a lot of things

which are actually of no much use and we discard it. So, the objects which
are no longer of use are called waste. This waste can be as small as a used
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pen or could be as big as a vehicle. Once these waste are been discarded it
undergoes a series of processes such as collection, segregation,
transportation, treatment and finally disposal. One such big hectic job is the
collection of waste. It could be domestic waste, industrial waste, bio-
medical waste, agricultural waste, animal waste, nuclear waste, mineral
waste and many more. So here waste management is becoming a huge
hectic for the local municipality/bodies to handle it.

Nowadays all the solutions provided to us are very primitive and there
is very less creativity and novelty in the way of thinking. We have
primitive regular collection, self-disposing or disorganized mixed
collection systems which are not efficient at all. The limitation of
segregation related issues and promptness is the main drawback in the
present day garbage collection systems.

To overcome the above problems, here we are proposing incentive
based waste management where based upon the waste segregated by the
humans some incentive can be deposited. So that, an amount of work to be
done by the local bodies may be reduced which will basically help the
municipal bodies to have a clean and healthy environment. The application
which we are proposing provides access only to the registered users and
gives chance to monitor the status and track the amount of waste
segregated and given to the garbage collection vehicle. The data will be
stored in the database.

2. Background Study

Though it might not seem that fancy automated garbage collection has
been some-thing which was in the minds of most of the fiction writers.
Thankfully the generation in which we live today has a sufficient amount
of easy to access resources which have made it possible for us to bring our
project to its culmination. Even in the past ten years there have been big
hints in the direction of automated technologies which have finally led to
the existence of concepts of smartphones and tablets. All this indicates that
the time is right to make the sophisticated automated garbage collection a
reality. Leading worldwide companies, such as Amazon and Google, are
spending a lot of money to give this type of disruptive work the
encouragement that it requires to transform it from just ideas to reality.
Currently, approaches to deal with garbage management are emerging from
two extreme schools of thought. One focuses on a single task, such as
garbage segregation (informative applications), and another aims to
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integrate functionalities like calendar marking with pre-set notifications.
Such type of concentrated one dimensional task solutions can over
specialised functionality for end users. However, these are ultimately
limited in their generic nature and cannot be used for finding real-time one
stop solutions. Calendared notification systems. while quite useful do not
provide the whole spectrum of features that a user might require. There
exists a strong necessity for such systems to provide a one stop solution.
Despite this desperate need, existing solutions available do not
accommodate this. Such systems typically require trained mavens to install,
service and personalize the system which is both inconvenient and costly
and works only for basic settings.

Rapid growing population in our country has created many serious
problems. One of them is the menace created by bad waste management.
Tons of waste will be produced in urban areas and it needs to be managed
correctly. With the on-going Swachh Bharath Abhiyan being carried out by
the government of India motivated to contribute to the society by using the
technology. The motivation is to facilitate the users to give some incentives
based upon the amount of waste segregated and given to the local bodies.
The incentive based management system can be developed with an
affordable cost and was thought to be built which would aim at mobile
providing remote access to the status and tracking of the amount of waste
collected area wise and the type of waste.

3. System Architecture

The system mainly contains two modules: One for the user and other for
the admin. The admin application consists of following modules

(@) Analysis module

(b) Leader-board module

(a) Update status module

(b) View complaints module

(c) Complaint module

Architecture for admin application is shown in figure
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Figure 1. Admin module

The user application consists of following modules

(a) Authentication module
(b) Complaint module

(c) View Leader Board
(d) Check status module
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Figure 2. User Module
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4. Methodology/System Design

Important steps in the design of the application and their working
details are given below:

User:

(@) Immediately after the launch of the application, welcome screen will be
displayed and a start button will take us inside the application.

(b) Next step is to login to the application. For this user enters the username
and the password. Upon successful authentication next page will be
displayed, else number of choices remaining will be decremented by
one and after five tries the login button freezes. In the same screen the
registration link is given to the user who enters the application for the
first time.

(c) Registration: Here user will be asked to create his user id and a good
password. Along with this the name of the user is also taken. After
successful registration, a success toast is displayed and user is directed
to the login screen. Otherwise failure message will be displayed.

(d) Using the app by user: After successful log in, a page with four options
will be displayed. They are: “Complaint”, “Analytics”, “Check status”
and “View leader-board”.

() In complaint module user enters the current address and selects the
submit button and the address is loaded into the database along with
showing a message.

(f) Analytics option will shed light on the various trends involving garbage
management.

(9) By choosing “check status”, user can know the status of the complaints.

(h) View leader-board option shows the leader-board of users and agents.

Admin:

(a) Admin need to authorize himself/herself by providing valid credentials.
Here also proper messages are displayed about the status of the tasks.

(b) After login, admin is provided with five choices: “view complaints” and
“Clear complaints”, “Make leader-board”, “Analysis” and “Give
status”. View complaints will display a list of all locations sent by all
the users and admin by seeing these locations can take appropriate
measures for cleaning them. “Clear complaints” button can be selected
after entering a valid user-id in the complaints list and this will delete
the entries in the list sent by the selected user of the application. Then
he can confirm it by selecting view complaints option again. These are
few important design points considered for the admin application.
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5. Conclusion and Future Scope

The application will have a great social relevance to the society as the
incentive programs will generally aim the users to segregate the waste
properly and it will definitely help to reduce the amount of expenditure
spent by the local municipal bodies just to collect the waste and segregate
it, which generally involves lots of labour work. Here, since the Block
Chain technology is used which is basically providing decentralizat- ion,
benefit the users to access from any geographic location. Also, based on the
analytics, it will inspire the local municipalities to take corrective actions in
order to make garbage management more organised and will also give them
specific pointers in terms of which areas need high attention, what type of
waste is being generated.
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