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Recycling is an ever-important part of our waste management. Statistics
Many people do not accurately recycle because of lack of
information or motivation. This makes it harder to measure S :
data around recycling. Due to the ubiquitous nature of mobile ° i“'" “."th FteEs enaplnng cross-platfgrm_support el ®
. ndroid and web versions of the application.
smart p.hones and QR code sgannlng ?echnology, people h.:-:lve ° Implements QR code scanning with real-time location 51
the ability to record and submit data without manually entering R e 5 BT RS 2 [ E R eEreE ST et
In information, therefore the project is based around utilising submitting. Total Your Submissions
QR codes to share data. e User roles include User, Moderator, and Admin, each with
specific feature access. Logged in as: TheAdmin (ID: #3)
The system uses QR codes on bins, real-time location 0 Users: scan bins, submit recycling data, claim
tracking, and a reward model to encourage responsible waste rewards. .
disposal. Users scan QR codes to log recycling actions, which o Moderators: review and approve submissions. il User Rankings
are validated based on proximity. Verified submissions are °  Admins: manage rewards, user data, and

system content. _
= . TheAdmin o
° JWT authentication secures user sessions and enforces 28 submissions

incentivised with tokens that can be redeemed for rewards.

role-based navigation logic. waet 01 3
° Application pages include:
g . o Home Screen with access to core features.
PrOJeCt AI ms o QR Scanner that checks user distance before TheUser o
allowing form submission. o User ID: #1 § submissions

The aim of this project was to utilise QR codes to streamline o Submission Form to log recycled objects with
a digital submission system for recycling objects, to gamify optional details.
the recycling process, and to develop a functionally powerful : E::gii Zigﬁﬂiﬂ;ﬂ’;g r;ﬂ?:mable items o 132 .
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database and API to power the application front-end. o Admin Dashbaards for Eser, pin, object, and User ID: #4
Ease of Use rewarq rpanagement. e e e

— _ _ o _ 0 Ul optimized for accessibility with simplified
The application will automatically derive information for the layouts, labelled buttons, and color contrast aries
user where possible. The application should be intuitive for compliance. o User ID: #8 3 submissions
all user roles and functions, with straightforward navigation o Backend integration handled via HTTP requests using
and an affording user interface. token-based headers and JSON data handling. | |
f ; i) III -4

User Permissions Statistics
User roles will control access to application features such as
submission data details. The Statistics page with moderator/administrator view
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System Backend

Available Points

45 points

Your balance as of 25/5/2025

e Backend REST API implemented
using the Python web
framework Flask

e SQL database using MariaDB

e Hosted on Debian VPS
provided by Nectar Cloud

Q, Search rewards

Redeem Points

Small Gift Card from 350
1 Company
A Small Gift Card from a Company

Purchase

REST API
e The Flask web application offers a REST API that is used by the Flutter
frontend to indirectly query and modify the database.

Australia Energy Company 4000
1 Coupon
Coupon for Australlan Energy

Purchase

Data Models

e The backend implements the logic of the system by defining various data
models, such as User, Bin, Recyclable and Reward.

e Coordination between the backend and database is achieved using the
Python ORM library SQLAIchemy.

Authentication

1
TestReward

Reward for Testing Purchase

e The backend uses JWTs (JSON web tokens) to manage user 10

authentication and to distinguish between users, moderators and
administrators.

- Chocolate Chip Cookie
A Chocolate Cookie Purchase

Distance Validation

e The backend uses the Haversine formula to calculate the distance in
metres between two coordinates, to ensure that the user is making a
recycling submission near the specified bin.

Testing
e Integration and unit tests have been written for each of the endpoints System Diagram

presented by the backend, to minimise the potential for future bugs. This
was achieved by integrating the Python testing framework pytest.

The rewards page, where users can redeem points from
recycling. See if you can earn enough points for a
chocolate chip cookie!



