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Abstract—Smart cities face civic problems like potholes,
water leakage, garbage buildup, and streetlight
breakdowns. Traditional systems for complaint handling
may lack transparency, efficiency, and traceability. In
this study, CityLink is presented as an intelligent web
application that can facilitate the handling of complaints
about urban issues and automate the management
process. It allows citizens to lodge complaints along with
photos and comprehensive details, using artificial
intelligence methods to classify and provide more clarity.
The system incorporates a role-based framework with
roles assigned to citizens, administrators, and city
officials to ensure efficient workflow management.

I. INTRODUCTION

Urban sprawl has made it increasingly difficult for
local governments to manage civic infrastructure and
services effectively. Manual systems like written
records, telephone calls, and personal visits have
proven to be inefficient and non-transparent, offering
no real-time feedback on complaints. In order to
overcome such problems, the CityLink system aims at
providing an online solution that will enable citizens to
submit complaints regarding civic matters in a quick
and effective manner. Citizens can upload images,
write detailed descriptions, and monitor the progress of
their complaints. Furthermore, artificial intelligence
(AI) support will help generate more detailed
descriptions and classify complaints automatically.
The main aim of this project is to develop a complaint
management system that is scalable, transparent, and
efficient.

II. LITERATURE REVIEW
Current research on smart city systems includes the use
of machine learning algorithms and image processing
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techniques to help detect urban problems. For

example, the use of CNN has been found extensively

used for identifying road deterioration and waste

buildup with great accuracy

1. These solutions are known to need considerable
computing power and vast amounts of data. Role-
based workflows have also been developed for
improving e-governance through the efficient
assignment of tasks

2. Although these applications are helpful for better
task allocation and supervision, there is a problem
of wverification, which causes delays. Current
complaint management applications include the
provision of interfaces to report problems through
smartphones and websites

3. Although useful, these solutions do not offer
intelligent categorization and support features,
which means low-quality data entry. CityLink
offers a solution to this problem with an easy-to-
use interface and intelligent capabilities.

III. PROPOSED SYSTEM ARCHITECTURE
AND DESIGN

A. System Overview

CityLink is an Internet-based application aimed at
promoting the efficient reporting and management of
urban problems. The system employs a three-tier
architecture in order to provide modularity, scalability,
and maintenance capabilities. Offline support is
provided via browser-based data storage with an
option to connect online.

B. Modules of the System

1. Complaints Management Module
Complaints logging

Picture uploading
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Data input (location, complaint)
Complaint status tracking

2. Scheduling and Reminders Module
Scheduling tasks

Generating automated reminders
Notification capability

e Analytical Module

Complaints trend monitoring

User activity evaluation

Task completion tracking

e Offline Data Storage Module

Local data storage utilizing browser APIs
Allows offline use without the Internet connection

C. Architecture Tiers

e User Interface Tier - Manages user interactions
through dashboards and form processing

e Application Tier - Implements logic and workflow
management

e Data Tier - Uses Local Storage to store and retrieve
data

D. Technology Stack
HTMLS & CSS3
JavaScript (ES6)
Local Storage API
Chart.js

CityLink Complaint Management System

LOCALSTORAGE DATABASE

IV.METHODOLOGY AND SYSTEM
DEVELOPMENT

A. Development Methodology

The iterative development approach was chosen,
involving:

1. Core complaints management

2. Scheduling and alerts

3. Integration with analytics

User input was sought throughout the process to
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improve usability and system efficiency.

B. Requirements Analysis

Functional requirements are as follows:
e Operation without Internet access

e Making and monitoring complaints

Scheduling and alerts
Persistence

Non-functional requirements are as follows:

Excellent performance

Easy-to-use interface

Browser-independent

C. System Design
The CityLink system is constructed in a manner that
embraces modularity and hierarchical design
principles for enhanced scalability, maintenance, and
future improvements. Every feature is developed as a
separate module within the system to allow
independent development, testing, and debugging.
Such an approach reduces system complexity and
makes it easier to incorporate future improvements
without compromising current system functionality.
System design takes into consideration a separation of
concerns principle, which involves dividing roles
between the user interface layer, application logic
layer, and data storage layer. As a result, system
performance is greatly improved along with well-
organized interactions between system components.
user interface (UI) is created with particular attention
being paid to usability and accessibility issues. The Ul
employs a dashboard layout, which allows users to see
all their complaints, notifications, and other
information about the system from one place.
Navigation within the Ul remains straightforward,
making it possible for users to register complaints,
track them, and schedule tasks.
In order to improve the overall user experience, some
of the following components have been incorporated
within the system:
e Design Patterns which will ensure consistency
across all screens
e Visual Hierarchy by making use of colors and
icons for denoting the various priority levels and
system statuses
e Responsive Design allowing for compatibility on
varied screen sizes of devices
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o Feedback Loops that allow for confirmation

messages, alerts and statuses to be provided
Moreover, interactivity has been achieved through
charts and progress indicators on the dashboard,
thereby allowing the user to understand the status of
his/her complaints.

D. Data Persistence

Data persistence is achieved through the Local Storage

feature of the browser, used in the implementation of

the CityLink system. All the application data is saved
in the form of JSON objects that are stored locally.

This ensures that there is no need to store data on the

server side immediately, but also supports offline

capability.

Each record has its unique identifier to make storing,

accessing, and updating data easy. Moreover, each

interaction of the wuser, including creation,
modification, or deletion of complaint data, is
automatically applied to the stored data.

e The use of the Local Storage technique offers
numerous benefits:

e Durable Data Persistence:

o It will not affect the data availability even when
the browser or the whole system is shut down,
ensuring consistent user activity.

e Rapid Data Retrieval:

e All data is located locally on the computer,
making access fast.

e Ability to Work Offline:

e Users will be able to use their application even if
there is no Internet access.

e Decreased Need for Server Communication:

e By eliminating the need for constant server
communication, the system reduces network
overhead and infrastructure requirements.

The database integrity is ensured by integrating the
system with basic error handling procedures for
dealing with storage limitations and protecting data
from corruption. As storage space nears its capacity,
the users are alerted and offered choices for managing
or deleting the older data records.

Despite the advantages that come with the use of Local
Storage, the method has certain drawbacks regarding
storage size and data protection. Hence, provision is
made for incorporating cloud storage and encryption
technologies in the system at a later stage.
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V. EXPERIMENTAL EVALUATION AND
RESULTS

A. Evaluation Methodology

CityLink system evaluation was done through
functional tests, usability, and performance analyses to
ensure that all the necessary aspects were considered
in its validation. In total, 25 participants consisting of
students and urban dwellers took part in this process.
System evaluation was performed within four weeks
when participants used the system for reporting and
controlling city activities. Data on users' activities and
performance were gathered both quantitatively by
analysing user logs and qualitatively through
collecting users' views and impressions about the
system's performance.

B. Experimental Setup

In order to compare the results of the experiment with
normal behavior, a baseline for participants' behavior
was set by observing their actions during the week
preceding the experiment. During this period, the
following performance criteria were monitored:
frequency of task accomplishment and awareness of
civic duties. Afterward, participants were introduced to
the CityLink system and encouraged to use it on a
regular basis to control their daily civic duties and
report any urban problems. The same parameters were
measured for four weeks.

C. Results and Analysis

The results from the experiment show that there were
considerable gains in the performance and engagement
levels of the users after implementing the CityLink
system.

1. Improved Task Completion Rate

There was a 30% improvement in the task completion
rate among the participants. The ability to organize and
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prioritize tasks helped participants complete tasks
efficiently without missing deadlines.

2. Higher Civic Responsibility

Users became more aware of civic responsibilities like
making bill payments, maintaining personal property,
and arranging social engagements. This happened
because of the reminder and notification feature
provided by the system.

3. Efficiency of the Analytics Dashboard

About 90% of the participants found the analytics
dashboard helpful for interpreting the patterns of their
behavior. The visualization tool made decision-making
easy for the users.

4.Benefits of Priority-Based Task Management
Users could prioritize tasks according to their urgency
and importance. This eliminated confusion and
improved productivity levels.

D. Qualitative Feedback

However, according to the user feedback, there are

multiple advantages of the system:

e The offline mode of operation received special
attention in areas where the internet connection is
unstable or limited, ensuring smooth access to the
application.

e Organizing and prioritizing tasks made it easier for
users to cope with civic duties effectively.

e The presence of visualization tools such as the
weekly and monthly activities report encouraged
continuous interaction with the app.

e A simple interface that requires no registration
made the system easy to use for first-time users.

E. Performance Measures

As the testing results have proven, the CityLink system

demonstrates impressive performance:

e The loading time does not exceed 500 milliseconds
on any ordinary web browser;

e Users face less than 100 milliseconds delay when
interacting with the user interface;

e Data stored in Local Storage loads or saves within
50 milliseconds;

e Memory usage ranges from 2 to 3 MB, handling up
to 200 items easily.
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Proposed | Cloud Offline

Feature System | Systems Apps Feature

Offline s Offline

Support Full Limited Full Support

Privacy High Medium ‘ High Privacy ‘

Internet . Internet
Dependency hone Required None Dependency
Customization High Medium ‘ Medium Customization‘

Analytics Advanced | Advanced | Limited Analytics \

VI. COMPARATIVE ANALY SIS WITH EXISTING
SOLUTION

A. Comparative Evaluation Framework

A comprehensive comparative study was performed in
order to evaluate the efficiency of the suggested
CityLink system compared to current smart city and
civic services management platforms. During the
evaluation, a number of criteria that were deemed
essential by the urban residents have been considered,
such as technical characteristics and structural
peculiarities. Parameters included in the comparative
study are offline operation, user data confidentiality,
customizability of the system, and existence of
analytics options. All of these aspects contribute
significantly to usability and overall performance of
the solution. Comparative results of the evaluation are
presented in Table.

B. System Positioning

CityLink's position within the application ecosystem
of a smart city can be attributed to its ability to offer
simplicity, privacy, and the functionality of operating
in offline conditions. The proposed technology is not
similar to many traditional systems that are highly
dependent on constant internet connection and cloud-
based services. The feature makes CityLink suitable
for application in regions with an underdeveloped
network infrastructure. Moreover, data storage within
the system makes its operation secure and provides
users with a greater level of control over their personal
information. However, despite existing solutions being
more advanced in terms of multi-device
synchronization and cloud connectivity, the proposed
model ensures simplicity and accessibility. Thus, it
makes the system more appealing to individual users
with an emphasis on personal data protection,
simplicity, and efficiency irrespective of external
factors.
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VII. TECHNICAL IMPLEMENTATION DETAILS

A. Algorithm for Managing Tasks Within the City
Service System
One aspect of the task management application of the
CityLink software is its multi-criteria prioritization
process. It allows for an efficient scheduling of the
tasks connected with the city by analysing different
parameters of each individual task. As a result, users
can maximize their effectiveness while completing
these tasks.

The criteria used for the prioritization process include

the following elements:

e Task Deadline Urgency: In case tasks have tight
deadlines, they will receive a high priority status.

e Priority Defined by User: Depending on the
importance of the task, it is marked as high,
medium, or low.

e Task Category/Duration: Important tasks that
require additional time will receive priority status.

Thanks to such criteria, both short-term and long-term

city tasks can be managed more easily.

B. Productivity and Engagement Analytics

The analytics section of the program is intended for the
assessment of user interaction and program
performance using data analysis techniques. The
program applies the technique of time series
aggregation for the evaluation of patterns of user
interaction within a specified time period.
Performance indicators that are calculated in the
program include:

e Daily Task Completion Ratio:

Percentage of finished tasks to total tasks that are
supposed to be done during the day; this measure
reflects short term productivity.

o Engagement Efficiency:

The proportion of tasks related to services that are
completed among all the tasks. This measure
represents the degree of engagement with civic duties.
e Consistency Index:

Standard deviation of daily task completion rate; low
value denotes higher consistency.

In order to enhance the validity of the measures above,
rolling average method is employed.

C. State Management

State management in the CityLink system is performed
using the state management technique, which is
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realized using the Singleton design pattern. This
method ensures that there is a unified source of truth
containing application data at any time.

e The state component contains the following:

e List of current tasks associated with cities

e Current scheduling settings and reminders

e User preferences, such as theme preference

e Data structures required for analysis

Whenever an action changes the application state,
either by creating or deleting tasks, the changes are
immediately synchronized with the Ul, and at the same
time, the data is saved to Local Storage.

In this way, both synchronization processes are
executed concurrently, thus ensuring consistency
between in-memory and local storage data.

VIII. LIMITATIONS AND CONSIDERATIONS

A. Limitations of the System

Even though the CityLink system has various benefits,
there are certain limitations that should be pointed out.
e Single-Device Usage:

This application can work only on one device, and
there is no option for automatic synchronization of the
information between several devices. If the person
wants to transfer information between different
devices, he/she should use manual export and import
options.

e Limited Data Storage:

This platform uses web browser-based Local Storage,
and its space is limited (usually just several
megabytes). Thus, the person needs to regularly delete
unnecessary data stored in the application.

e Usage of Web Browser:

This application works better in up-to-date web
browsers, but if someone uses an outdated browser,
some features may not work properly.

e No Real-Time Collaboration:

As it is an offline-first platform, there is no option for
real-time collaboration within this software yet.

B. Privacy and Security Considerations

CityLink ensures data privacy by ensuring that all the
data is stored locally in the user’s device and not
transferred to any server outside. This limits any risks
from network attacks and protects the data from any
interceptions. But since no encryption protocols have
been used, the data relies on the security of the user’s
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device. When the security of the user’s device is
threatened, there will be a high possibility of data
insecurity.

Future developments can incorporate encryption, data
security protocols, and authentication measures to
enhance data privacy.

IX. FUTURE ENHANCEMENTS AND
EXTENSIONS

A. Planned Enhancements

There exist several opportunities for improvements in
terms of features in the CityLink framework due to its
ability to accommodate intelligent elements. Machine
learning technologies can be implemented to make
recommendations about task scheduling by using data
about previous user performance. Also, the possibility
of generating detailed monthly and weekly reports on
the user's activity can be incorporated in the existing
solution. Other opportunities for improvement include
data export functions, which will enable downloading
data in CSV or PDF format.

Lastly, multiple users can be accommodated in one
device while maintaining data isolation.

B. Platform Extensions

The application itself can be further improved and
developed in order to provide access through mobile
devices as well. The idea behind developing it as a
Progressive Web Application (PWA) will allow users
to install it straight from their devices, making the
application accessible and usable offline as well.
Future versions could also include the possibility of
using cloud services in order to use the application
from multiple devices. These features will ensure that
the main feature of the application being able to work
offline will remain the same.

C. Integration Possibilities

Improvement in CityLink may be attained by
combining it with other external systems and software.
For example, by syncing CityLink with calendar apps,
all critical dates and appointments will be
automatically scheduled and tracked. By integrating
CityLink with a note-taking app, users may link their
notes to their respective tasks for easy organization and
management. Additionally, by using calendar
visualization tools, users will have an easier time
managing their schedules and plans.
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