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ABSTRACT

The Smart Obstacle Detection Stick with Data Analytics System is an innovative
assistive solution designed to enhance the mobility and safety of visually impaired
individuals. Traditional walking sticks provide limited functionality, mainly offering
physical support without real-time awareness of surrounding obstacles. This project
addresses these limitations by integrating smart sensing technology with a web-based

data management and analytics platform developed using Core PHP and MySQL.

The system is capable of detecting obstacles using sensor inputs such as ultrasonic or
infrared sensors, which identify objects within a specific distance range. Upon
detection, the system generates alerts through vibration or sound mechanisms to notify
the user. In addition to real-time assistance, the system collects and stores data related
to obstacle detection events, including distance, time, location (if integrated), and alert
type.

A key feature of this project is its ability to perform multi-level data analysis.
The collected data is stored in a structured MySQL database and processed through a
web-based dashboard. The system provides analytical insights such as obstacle
frequency, high-risk zones, sensor accuracy, user movement patterns, and system
performance metrics. These insights are visualized using charts and reports, enabling
administrators to monitor usage trends and improve system efficiency.

The application includes multiple modules such as user management, sensor data
logging, obstacle records, alert history, analytics dashboard, report generation, and
system settings. Each module supports full CRUD operations, ensuring flexibility and
scalability. The use of a responsive Bootstrap-based interface ensures accessibility and
ease of use.

Overall, this project demonstrates how embedded sensing technology combined
with web-based analytics can significantly improve assistive devices. It not only
enhances real-time navigation support but also contributes to long-term safety
improvements through data-driven insights, making it a comprehensive and impactful

final-year project..



1. INTRODUCTION

In today’s rapidly advancing technological world, assistive technologies play a crucial
role in improving the quality of life for individuals with disabilities. Among these,
mobility assistance for visually impaired people remains a significant challenge.
According to global studies, millions of people suffer from visual impairments, making
independent navigation difficult and often unsafe. Traditional walking sticks, although
widely used, provide only basic support and fail to offer real-time awareness of
obstacles in the user’s path. This limitation increases the risk of accidents, injuries, and

dependency on others.

To overcome these challenges, the Smart Obstacle Detection Stick with Data Analytics
System is proposed as an innovative solution that combines hardware-based sensing
with software-based monitoring and analysis. The smart stick is designed to detect
obstacles using sensors such as ultrasonic or infrared sensors, which can measure the
distance between the user and nearby objects. When an obstacle is detected within a
predefined range, the system provides immediate feedback through vibration or audio

alerts, allowing the user to react promptly and avoid potential hazards.

Beyond real-time detection, this project introduces an advanced concept of data
collection and analytical processing. Each obstacle detection event is recorded along
with relevant parameters such as distance, timestamp, type of alert, and environmental
conditions. This data is transmitted or stored in a backend system developed using Core
PHP and MySQL, forming the foundation for a web-based monitoring dashboard. The
integration of data analytics transforms the device from a simple assistive tool into an

intelligent system capable of learning and improving over time.

The web application component of the project provides a comprehensive interface for
administrators to manage users, monitor system activity, and analyze collected data. It
includes features such as graphical reports, usage statistics, sensor performance
evaluation, and identification of high-risk areas. By analyzing patterns in obstacle
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detection, the system can help improve navigation strategies and enhance the overall
safety of users. This analytical capability adds significant value to the project, making

it suitable for advanced-level academic requirements.

Additionally, the project is designed with scalability and modularity in mind. The
system consists of multiple interconnected modules, including user management, sensor
data logging, obstacle tracking, alert management, analytics dashboard, and report
generation. Each module is developed as a separate component using Core PHP,
ensuring maintainability and ease of future enhancements. The use of a responsive
Bootstrap-based user interface ensures accessibility across devices and provides a

professional look and feel.

Furthermore, this project can be extended into an Internet of Things (IoT) solution by
enabling real-time data transmission using wireless communication technologies such
as Wi-Fi or GSM. It also has the potential to integrate artificial intelligence for
predictive analysis and smarter decision-making. These possibilities make the project

not only relevant for academic purposes but also valuable for real-world applications.



2. LITERATURE SURVEY

The development of assistive technologies for visually impaired individuals has been
an active area of research for many years. Traditional mobility aids such as the white
cane and guide dogs have been widely used to help visually impaired people navigate
their surroundings. While these methods are effective to some extent, they have
limitations in detecting obstacles beyond a short range and do not provide real-time
analytical insights. With the advancement of embedded systems, sensors, and web
technologies, researchers have proposed various smart solutions to overcome these

challenges.

Early research focused on enhancing the traditional walking stick by integrating
basic electronic components such as ultrasonic sensors and buzzers. These systems were
designed to detect obstacles within a certain distance and alert the user through sound
or vibration. Studies showed that ultrasonic sensors are effective in detecting objects in
front of the user, especially in indoor environments. However, these systems were
limited in functionality as they could only detect obstacles in a single direction and did

not provide information about the type or severity of the obstacle.

Further developments introduced multi-sensor systems that combined ultrasonic
sensors, infrared sensors, and water detection sensors. These systems improved the
accuracy of obstacle detection and enabled detection of different types of hazards such
as walls, stairs, and water puddles. Researchers also experimented with GPS modules
to provide location tracking and navigation assistance. While these enhancements
increased the usability of the smart stick, most systems still lacked a centralized data

storage mechanism and analytical capabilities.

In recent years, the integration of Internet of Things (IoT) technology has
significantly improved assistive devices. loT-based smart sticks can transmit real-time
data to cloud platforms, enabling remote monitoring and analysis. These systems allow
caregivers or administrators to track user movements, monitor device performance, and
receive alerts in case of emergencies. Research studies have demonstrated that IoT-
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enabled devices can enhance user safety and provide valuable insights through
continuous data collection. However, many of these solutions rely on complex hardware
setups and expensive cloud services, making them less accessible for academic or low-

cost implementations.

Another important area of research is the use of mobile applications and web-
based systems to manage and visualize data collected from assistive devices. Several
studies have proposed mobile apps that connect with smart sticks via Bluetooth to
provide additional features such as voice navigation, route guidance, and emergency
communication. Similarly, web-based dashboards have been used to display analytical
reports, including obstacle frequency, user activity patterns, and sensor performance.
These systems highlight the importance of combining hardware with software to create

a complete and intelligent solution.

Artificial Intelligence (Al) and Machine Learning (ML) techniques have also
been explored in assistive technologies. Researchers have developed systems that use
computer vision and image processing to identify objects and provide detailed audio
descriptions to users. While these systems offer advanced capabilities, they often
require high computational power and are not suitable for low-cost implementations
using Core PHP and MySQL. Therefore, simpler analytical approaches based on stored

sensor data remain more practical for academic projects.

Despite these advancements, there are still gaps in existing systems. Many
solutions focus primarily on real-time obstacle detection but do not emphasize data
storage, historical analysis, and performance evaluation. Additionally, some systems are
overly dependent on hardware complexity or require continuous internet connectivity,
which may not be feasible in all environments. There is a need for a balanced solution
that combines effective obstacle detection with a robust, low-cost, and user-friendly

data management system.



The proposed project, Smart Obstacle Detection Stick with Data Analytics
System, addresses these gaps by integrating obstacle detection with a web-based
analytics platform developed using Core PHP and MySQL. Unlike previous systems,
this project not only provides real-time alerts but also stores detailed records of obstacle
detection events. These records are analyzed to generate meaningful insights such as
usage patterns, high-risk areas, and system performance metrics. By focusing on both
functionality and data analysis, the project offers a comprehensive solution that aligns

with modern technological trends while remaining cost-effective and scalable.
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3. PROPOSED SYSTEM

The proposed system, Smart Obstacle Detection Stick with Data Analytics System, is
designed to provide an intelligent, reliable, and cost-effective solution to assist visually
impaired individuals in navigating their surroundings safely. Unlike traditional walking
sticks, this system integrates sensing technology with a web-based software platform to

deliver both real-time assistance and long-term analytical insights.

The system consists of two major components: a hardware-based obstacle detection unit
and a software-based data management and analytics system developed using Core PHP
and MySQL. The hardware component includes sensors such as ultrasonic sensors and
infrared sensors, which continuously monitor the environment for obstacles. These
sensors measure the distance between the user and nearby objects and detect potential
hazards such as walls, furniture, or pits. When an obstacle is detected within a
predefined threshold distance, the system immediately alerts the user through vibration

motors or buzzer sounds, enabling quick reaction and avoidance.

In addition to real-time detection, the system is designed to collect and store data for
further analysis. Each detection event is recorded with attributes such as obstacle
distance, detection time, alert type, and sensor status. This data is either transmitted
through a communication module (such as Bluetooth or Wi-Fi) or manually uploaded
to the server. The backend system stores this data in a structured MySQL database,

ensuring efficient retrieval and management.

The software component plays a crucial role in transforming raw data into meaningful
information. A web-based dashboard is developed using Core PHP and Bootstrap,
providing an intuitive interface for administrators. The dashboard includes multiple
modules such as user management, sensor data logging, obstacle tracking, alert history,
and system monitoring. Each module supports full CRUD operations, allowing

administrators to manage and update system records efficiently.
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One of the key features of the proposed system is its data analytics capability. The
system processes stored data to generate insights such as obstacle frequency, high-risk
areas, sensor performance, and user movement patterns. These insights are presented
using graphical charts, tables, and reports, making it easier to understand trends and
identify areas for improvement. For example, the system can determine which locations
have the highest number of obstacle detections or analyze the accuracy of sensors under

different conditions.

The proposed system also includes a report generation module, which allows users to
generate daily, weekly, or monthly reports. These reports can be used for academic
evaluation, system improvement, and user safety assessment. Additionally, an admin
panel is provided to manage system settings, monitor usage statistics, and control access

to different modules.

To ensure flexibility and scalability, the system is designed using a modular
architecture. Each functional component is implemented as a separate module, making
it easier to maintain and extend the system in the future. The use of Core PHP ensures
simplicity and compatibility, while MySQL provides a robust and efficient database

management system.
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3.1 ARCHITECTURE

Smart Obstacle Detection Stick with Data Analytics System Architecture
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The architecture of the Smart Obstacle Detection Stick with Data Analytics System is
designed as a layered and modular model that connects the physical assistive device
with a web-based monitoring and analytics platform. The purpose of this architecture is
to ensure that obstacle detection, alert generation, data storage, and analytical reporting
work together as one integrated system. The overall architecture can be divided into
four main layers: the smart stick hardware layer, the data transmission layer, the

backend server and database layer, and the web application and analytics layer.

13



At the first level, the smart stick hardware layer forms the core sensing unit of the
system. This layer includes components such as the ultrasonic sensor, infrared sensor,
and water or pit detection sensor. The ultrasonic sensor is used to measure the distance
between the stick and nearby obstacles, helping detect objects in front of the user. The
infrared sensor supports short-range object sensing and improves detection accuracy in
specific situations. The water or pit sensor is used to identify wet surfaces, holes, or
sudden drops on the ground, which are especially dangerous for visually impaired users.
These sensors continuously scan the environment while the stick is in use. Whenever a
potential obstacle or hazard is detected, the system activates the alert mechanism using

a buzzer or vibration motor, thereby informing the user instantly.

The second layer is the data transmission layer, which handles communication between
the smart stick and the backend system. In a practical implementation, sensor readings
can be sent through communication technologies such as Bluetooth, Wi-Fi, GSM, or
serial USB transfer. For the academic Core PHP and MySQL version of this project, the
system can simulate or receive obstacle records through an API or manual data entry
interface. This layer is important because it acts as the bridge between hardware events
and software processing. Each detection record may contain values such as sensor type,
obstacle distance, alert mode, date, time, and status. The transmission layer ensures that
the sensed data is forwarded in a structured format to the backend server for storage and

analysis.

The third layer is the backend server and database layer, which is responsible for data
processing, storage, and business logic execution. This layer is developed using Core
PHP for server-side logic and MySQL for database management. The backend receives
incoming sensor data through a data collection API or form submission modules. It
validates the input, stores it in the respective database tables, and prepares it for further
usage in reports and dashboard screens. In this layer, multiple tables are maintained for
users, devices, obstacle logs, alert history, analytics summaries, reports, and other

related entities. The backend also performs operations such as data filtering, record

14



classification, summary generation, and administrative control. Since the project is
modular, each backend function is separated into individual PHP files, which improves

code readability, maintenance, and future expansion.

The fourth layer is the web application and analytics layer, which provides a
professional interface for system administrators and project evaluators. This layer is
created using Bootstrap, HTML, CSS, JavaScript, Core PHP, and MySQL integration.
It contains the dashboard, user management module, sensor records module, obstacle
records module, alerts module, reports module, analytics charts, and settings pages. The
dashboard presents a high-level overview of the system, including total users, total
detections, total alerts, recent activity, and monthly summaries. The analytics section
transforms stored obstacle data into visual insights such as bar charts, pie charts, and
trend reports. These analytics help identify high-risk zones, frequent obstacle
occurrences, device activity patterns, and system performance over time. This layer is
essential because it converts raw detection logs into understandable information for

decision-making and academic presentation.

The architecture also follows a centralized data flow model. First, the hardware sensors
detect environmental obstacles. Second, the data is transmitted to the server. Third, the
backend validates and stores the data in the MySQL database. Fourth, the web
application retrieves the stored data and displays it as tables, reports, and graphs. This
step-by-step data movement ensures that every obstacle detection event is not only used
for immediate user safety but also preserved for historical analysis. In this way, the

project supports both real-time assistance and post-event analytical evaluation.

Another important architectural feature is modularity. Instead of building the entire
project as a single large file, the system is separated into modules such as authentication,
dashboard, sensor management, obstacle management, alert management, analytics,
reports, and settings. Each module interacts with the database independently but
remains connected through the common application layout and navigation menu. This

modular design makes the project more professional and easy to manage. It also
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supports CRUD operations for major entities, which is important in final-year project

development.

From a system design perspective, the architecture supports scalability and
enhancement. In future versions, the same architecture can be extended by adding GPS
tracking, voice navigation, mobile app support, cloud synchronization, caregiver
monitoring, and machine learning—based risk prediction. Since the backend already
stores structured data, these advanced features can be integrated without completely

redesigning the system. This makes the architecture flexible and future-ready.
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3.2 MODULES DESCRIPTION

1. User Management Module

The User Management Module is responsible for maintaining the details of all
users who interact with the Smart Obstacle Detection Stick with Data Analytics System.
This module mainly handles administrator accounts, system operators, and, if needed,
registered stick users. It allows the admin to add new users, edit user details, update
contact information, assign roles, and remove inactive accounts. The purpose of this
module is to ensure that only authorized persons can access and manage the system.

This module also supports login credential management and account status
control. User records may include name, email, mobile number, username, password,
role, and status. In the project, this module is connected to the authentication system,
ensuring secure access to the dashboard and data management pages. It improves
accountability because every action performed in the system can be traced to a logged-
in user or administrator.

From the final-year project point of view, this module is important because it
demonstrates CRUD operations clearly. It also helps structure the entire application
around role-based usage and organized data access. A professional interface with tables,

forms, edit options, and delete confirmation makes this module complete and practical.

2. Authentication and Login Module

The Authentication and Login Module provides the security foundation of the
project. It controls how users enter the system and protects sensitive project data from
unauthorized access. This module includes login forms, session handling, password
verification, and logout features. Only valid users with correct credentials are allowed
to access the admin dashboard and project modules.

When a user enters a username and password, the system verifies the credentials
from the MySQL database. If the details are correct, a session is created and the user is
redirected to the dashboard. If invalid details are entered, the system shows an error

message. This prevents direct access to internal pages without login permission.
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This module is essential in a Core PHP project because it demonstrates session
management, secure page control, and access restrictions. It also improves the
professionalism of the final-year project by giving it a real software application feel.
Since every advanced web application requires secure access, this module becomes one

of the most important components of the overall system architecture.

3. Device Management Module

The Device Management Module is used to manage the smart sticks or related
devices registered in the system. Each smart stick can be treated as a separate device
with its own identification number, model name, sensor setup, registration date, and
current status. This helps administrators keep track of available devices, active devices,
and maintenance requirements.

Through this module, the admin can add a new device, assign it to a user, edit
device specifications, and update its condition. For example, the device record may
contain details such as device code, owner name, sensor type, connectivity mode,
battery status, and deployment status. This information is useful for maintaining
multiple smart sticks under a single system.

In a final-year project, this module gives more depth because it shifts the project
from a single-device demo to a manageable system. It shows that the project is scalable
and capable of handling multiple units. It also supports future enhancements such as

maintenance tracking, repair logs, and usage-based monitoring.

4. Sensor Data Logging Module

The Sensor Data Logging Module is one of the most important technical modules
in the project. Its role is to store all incoming sensor readings from the smart obstacle
detection stick. These readings may come from ultrasonic sensors, IR sensors, or
water/pit sensors. The module records important values such as sensor type, detected
distance, detection time, device ID, and reading status.

This module acts as the raw data storage section of the system. Every obstacle
sensing event is captured and entered into the database, either through live API

submission, simulated device data, or manual entry. The stored sensor data becomes the
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foundation for later analytics, reports, and history tracking. Without this module, the
system would only provide real-time alerts and would not support data analysis.

Academically, this module adds strong technical value to the project because it
demonstrates how real-world device data can be collected and stored in a structured
format. It also supports reporting and future machine learning possibilities. The module

can be presented with table views, filter options, date search, and detailed sensor logs.

5. Obstacle Detection Records Module

The Obstacle Detection Records Module manages all confirmed obstacle events
detected by the smart stick. While sensor logs may include raw readings, this module
focuses specifically on meaningful obstacle records that require alerts or attention. It
stores information such as obstacle type, obstacle distance, alert level, device used, date,
time, and remarks.

The main aim of this module is to provide a clean and organized record of
hazards identified during stick usage. It helps administrators understand how often
obstacles occur, what kinds of hazards are common, and at what distances they are
usually detected. This module can also categorize obstacles into near, medium, and far
danger levels.

This module is useful during project demonstration because it clearly shows the
practical output of the smart stick. Instead of only presenting sensor numbers, it presents
safety-related detection events in a meaningful form. It also supports data filtering,
editing, deletion, and report generation, making it a complete and useful functional

module.

6. Alert Management Module

The Alert Management Module controls how alerts are generated, stored, and
monitored in the system. When an obstacle is detected, the smart stick may respond
through buzzer sound, vibration, or both. This module keeps a record of every alert
generated, including alert type, obstacle reference, user/device, alert time, and response

status.
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This module is important because alerts are the direct assistance mechanism given to
visually impaired users. The project becomes more realistic when it not only detects an
obstacle but also records exactly what alert was triggered. This allows the admin to
analyze alert effectiveness and track whether the warning mechanism is working
properly.

From a software engineering point of view, this module enhances the
completeness of the project. It connects hardware response with software history
tracking. The admin can view past alerts, search by device or date, and examine how
frequently each alert type is used. This information can later support improvements in

warning design and user safety methods.

7. Analytics Dashboard Module

The Analytics Dashboard Module is the central visual component of the system.
It displays summarized information collected from all modules in the form of cards,
charts, graphs, and key performance indicators. This module gives a quick overview of
total devices, total obstacle detections, total alerts, recent activity, and user statistics.

The dashboard transforms raw database records into meaningful visual insights.
For example, it can show monthly obstacle counts, obstacle type distribution, device-
wise activity comparison, and daily alert frequency. These visualizations help both the
admin and project evaluators understand the performance of the system instantly
without reading large tables of data.

This module greatly improves the quality of the final-year project because it
demonstrates analytical thinking, reporting design, and dashboard-based monitoring. It
also gives the software a modern and professional look. Using Bootstrap cards and chart
libraries, this module can become one of the most attractive and presentation-friendly

parts of the project.

8. Reports Generation Module
The Reports Generation Module is responsible for creating structured summaries
from the stored project data. It allows the administrator to generate daily, weekly,

monthly, or custom-date reports based on obstacle detections, alert history, device
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activity, and user usage. These reports help in project review, performance study, and
final documentation.

This module can provide downloadable or printable reports showing total
detections, most frequent obstacle types, average sensing range, and alert statistics. It
can also support filter-based reporting by device, user, or date range. This gives
flexibility in analyzing the project at different levels.

For final-year evaluation, this module is very valuable because it shows how
stored system data can be converted into official records and analytical outputs. It also
improves the usefulness of the application beyond real-time operations. Reports make
the system suitable for academic documentation, admin review, and future system

assessment.

9. Feedback and Issue Tracking Module

The Feedback and Issue Tracking Module allows users or administrators to
record comments, problems, suggestions, or maintenance-related issues associated with
the smart stick. This module can store entries such as feedback title, message, issue
type, submitted by, date, and resolution status. It improves project quality by adding a
support and improvement mechanism.

This module is helpful when multiple users are involved or when device
problems need to be monitored. For example, users can report false obstacle detections,
delayed alerts, sensor failures, or battery-related issues. The admin can review these
entries and mark them as pending, resolved, or under process.

In academic presentation, this module shows that the project is not only
functional but also maintainable. It adds a real-world management perspective by
providing a way to improve the system based on user observations and technical issues.

This makes the project more complete and closer to an actual deployed application.
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10. Settings and System Configuration Module

The Settings and System Configuration Module is used to manage the overall
configuration of the application. It allows the admin to define project-level settings such
as obstacle threshold distance, default alert type, system name, contact details, sensor
preferences, and interface settings. This module ensures that the system can be
customized without changing the source code directly.

The admin can use this module to update operational parameters according to
project requirements. For example, the minimum detection distance can be modified, a
preferred notification method can be selected, or the dashboard display name can be
updated. This makes the software flexible and easier to manage.

This module adds professional value to the project because modern software
applications usually include configurable settings. It also shows that the system is
designed with usability and administration in mind. In a final-year Core PHP and
MySQL project, the inclusion of a settings module reflects a more advanced and well-

organized development approach.
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4. IMPLEMENTATION

The implementation of the Smart Obstacle Detection Stick with Data Analytics System
is carried out using Core PHP, MySQL, HTML, CSS, Bootstrap, and JavaScript. The
project is designed as a web-based application that manages and analyzes obstacle
detection data collected from the smart stick. The implementation focuses on creating a
structured, modular, and user-friendly system that supports real-time-style logging,
historical record management, and analytical reporting. The overall development
process includes database design, frontend interface creation, backend logic

development, module integration, testing, and report generation.

At the beginning of implementation, the project database is designed in MySQL with
around ten interconnected tables. These tables store data related to administrators, users,
registered devices, sensor logs, obstacle records, alerts, reports, feedback, settings, and
activity history. Proper primary keys and foreign key relationships are used to maintain
consistency and avoid duplicate or invalid data. Sample records are inserted into the
tables so that the system can be demonstrated effectively during project review and
presentation. The SQL file is included with the project to allow easy setup on any local

server environment such as XAMPP, WAMP, or a VPS-based Apache server.

The frontend of the application is implemented using HTML, CSS, Bootstrap, and
JavaScript to provide a professional dashboard interface. A left-side navigation menu is
used to access all major modules such as Dashboard, User Management, Device
Management, Sensor Logs, Obstacle Records, Alerts, Analytics, Reports, Feedback,
and Settings. Bootstrap components such as cards, tables, buttons, forms, and modals
are used to create a responsive and attractive user interface. This ensures that the

application looks modern and remains easy to use across different screen sizes.

The backend logic is developed in Core PHP, where each module is handled using
separate PHP files. This modular file structure makes the system easy to maintain and
understand. Common files such as database connection, header, footer, sidebar, session
check, and configuration are reused across all pages. CRUD operations are
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implemented for major entities so that the administrator can add, edit, update, delete,
and view records efficiently. For example, in the User Management module, the admin
can create a new user account, update user details, deactivate accounts, or remove
invalid entries. Similarly, in the Device Management module, each smart stick can be

registered and linked with usage records.

The Authentication Module is implemented first to secure the system. Login and logout
features are created using PHP sessions. When an administrator enters valid credentials,
the system verifies them from the database and grants access to internal modules.
Unauthorized users are redirected to the login page. This ensures that system data

remains protected and only authorized users can manage the project records.

The Sensor Data Logging Module is implemented to store sensor readings either from
simulated API input, manual form entry, or sample records. Every record includes fields
such as device ID, sensor type, measured distance, detection date, time, and status.
These readings are processed and, where necessary, converted into obstacle events. The
Obstacle Detection Module then displays meaningful entries such as nearby wall
detection, water hazard detection, or close object warning. The Alert Module stores the
response generated for each event, such as vibration alert, buzzer alert, or combined

warning.

The Analytics Dashboard Module is implemented by fetching summary values from the
MySQL database using PHP queries and displaying them in cards and chart sections.
JavaScript chart libraries or Bootstrap-based visual sections can be used to represent
detection trends, alert frequency, device-wise activity, and monthly summaries. This
module is particularly important because it visually demonstrates the analytical
capability of the system and makes the project more attractive during final-year

evaluation.

The Reports Module is implemented to generate date-wise and category-wise

summaries. The administrator can view or print reports related to obstacle logs, alert

24



history, or device performance. Search and filter functionality is included to retrieve
records based on date range, user, or device. This helps in detailed analysis and
academic documentation. The Feedback Module is also implemented to capture user
observations, issues, and maintenance remarks, which adds a real-world management

dimension to the software.

Testing is an important part of implementation. Each module is individually tested for
input validation, CRUD accuracy, session control, navigation flow, and database
interaction. Integration testing is then carried out to verify that all modules work
together correctly. For example, when a sensor log is added, it should reflect in obstacle
records, alert history, and dashboard statistics where applicable. Sample data is used
extensively to ensure that the project behaves like a live working system even in the

absence of actual hardware integration.
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4.1 SOFTWARE REQUIEMENTS

1. Operating System

o Windows 10/ 11 (for development)

e Linux (Ubuntu/CentOS) recommended for production server
2. Web Server

o Apache Server (with mod_rewrite enabled)

OR

o Nginx Server
3. Backend Technology

e PHP>=82

o Laravel Framework (Latest Version)

4. Database
o MySQL Server (5.7 or higher)
OR
e MariaDB

S. Frontend Technology

e HTMLS

« CSS3

o JavaScript

« Bootstrap (for responsive UI design)

o Blade Template Engine (Laravel)
6. Required PHP Extensions

« PDO PHP Extension

e OpenSSL PHP Extension

o Mbstring PHP Extension

o Exif PHP Extension

o Fileinfo Extension

« XML PHP Extension

o Ctype PHP Extension

« JSON PHP Extension

e Tokenizer PHP Extension
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o cURL PHP Extension
7. Additional Tools & Software
e Composer (Dependency Manager for PHP)
o Git (Version Control System)
e Node.js & NPM (for frontend asset compilation, optional)
8. Server Configuration
o Enable mod_rewrite (Apache)
o Enable HTTPS (SSL Certificate) for secure communication
o Configure .env file for database and app settings
o Set proper file permissions for storage and cache
9. Browser Compatibility
o Google Chrome
e Mozilla Firefox
e Microsoft Edge
o Safari
10. Hosting Environment
e VPS Server / Cloud Hosting (AWS, DigitalOcean, etc.)
e Minimum recommended configuration:
o 2+ CPU Cores
o 4 GBRAM
o 50 GB Storage
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4.2 SYSTEM REQUIREMENTS

1. Hardware Requirements
Development System Requirements
These are the minimum hardware requirements for developing and testing the project:
o Processor: Intel Core i3 /15 or higher
« RAM: 8 GB minimum
o Hard Disk: 256 GB SSD or higher
o Monitor: 14-inch or above
o Keyboard and Mouse: Standard input devices
o Internet Connection: Stable broadband connection
These specifications are sufficient for coding, database handling, local server testing,

and UI development.

Server Requirements (VPS Hosting)
For live deployment, the application requires a Virtual Private Server (VPS) with the

following configuration:

Component Specification

Server Type Virtual Private Server (VPS)
CPU 8 Core Processor

RAM 32GB

Storage 300 GB NVMe SSD

Bandwidth High-speed / Unlimited preferred

Operating System Ubuntu / CentOS / AlmaLinux

Web Server Apache or Nginx

Database Server MariaDB

Control Panel WHM / cPanel

Backup Support Daily / Weekly Backup Recommended

SSL Certificate = Required for secure access
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4.3 SAMPLE CODING

<?php

session_start();

require_once _ DIR . '/config/database.php';

$error=";

if ($_ SERVER['/REQUEST METHOD'] === 'POST') {

}

$username = trim($_POST['username'] ?? ");

$password = trim($ POST['password'] ?? ");

$stmt = $pdo->prepare('SELECT * FROM admins WHERE username = ? LIMIT 1');
$stmt->execute([$username]);

$admin = $stmt->fetch();

if ($admin && $password === $admin['password']) {
$ SESSION['admin_id'] = $admin['id"];
$ SESSION['admin_name'] = $admin['full_name'];
header('Location: dashboard.php');
exit;

b

$error = 'Invalid username or password';

7>

<IDOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Login - Smart Obstacle Detection Stick</title>

<link href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.3/dist/css/bootstrap.min.css"

rel="stylesheet'">
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<link href="assets/css/style.css" rel="stylesheet">
</head>
<body>
<div class="login-wrapper">
<div class="card login-card shadow-lg p-4">
<div class="card-body">
<h2 class="text-center mb-2">Smart Obstacle Detection Stick</h2>
<p class="text-center text-muted mb-4">Core PHP & MySQL Admin
Login</p>
<?php if ($error): 7>
<div class="alert alert-danger"><?php echo htmlspecialchars($error);
></div>
<?php endif; 7>
<form method="post">
<div class="mb-3">
<label class="form-label">Username</label>

<input type="text" name="username" class="form-control" required>
</div>
<div class="mb-3">
<label class="form-label">Password</label>
<input type="password" name="password" class="form-control"
required>
</div>
<button class="btn btn-primary w-100">Login</button>
</form>
<div class="mt-3 small text-muted text-center">Default: <strong>admin /
admin123</strong></div>
</div>
</div>
</div>

</body>
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</html>

Dashboard

<?php include 'includes/header.php'; include 'includes/sidebar.php';
$tables =
['users','devices','sensors','locations','obstacle logs','alerts','routes','maintenance logs','f
eedback'];
$counts = [];
foreach ($tables as $table) {
$counts[$table] = (int)$pdo->query("SELECT COUNT(*) FROM S$table")-
>fetchColumn();
b
$chartData = $pdo->query("SELECT obstacle type, COUNT(*) total FROM
obstacle logs GROUP BY obstacle type ORDER BY total DESC LIMIT 5")-
>fetchAll();
$recentAlerts = $pdo->query("SELECT a.*, u.full name, d.device code FROM alerts
a LEFT JOIN users u ON a.user_id=u.id LEFT JOIN devices d ON a.device id=d.id
ORDER BY a.alert time DESC LIMIT 5")->fetchAll();
7>
<div class="row g-4 mb-4">
<?php foreach ([
'Users' => $counts['users'],
'Devices' => $counts['devices'],
'Sensors' => $counts['sensors'],
'"Locations' => $counts['locations'],
'Obstacle Logs' => $counts['obstacle logs'],
'Alerts' => $counts['alerts']
] as $label => $value): 7>
<div class="col-md-4 col-x1-2">

<div class="card stat-card p-3">
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<div class="text-muted small"><?php echo $label; 7></div>
<div class="display-6 fw-bold"><?php echo $value; ?></div>
</div>
</div>
<?php endforeach; 7>
</div>
<div class="row g-4'">
<div class="col-1g-7">
<div class="card shadow-sm">
<div class="card-header bg-white fw-bold">Obstacle Analysis</div>
<div class="card-body'"><canvas id="obstacleChart"></canvas></div>
</div>
</div>
<div class="col-I1g-5">
<div class="card shadow-sm">
<div class="card-header bg-white fw-bold">Recent Alerts</div>
<div class="card-body">
<div class="table-responsive'">

<table class="table table-bordered table-sm">

<thead><tr><th>User</th><th>Device</th><th>Severity</th><th>Time</th></tr></t
head>
<tbody>
<?php foreach ($recentAlerts as $row): 7>
<tr>
<td><?php echo htmlspecialchars($row['full name'] ?? 'N/A');
></td>
<td><?php echo htmlspecialchars($row['device code'] ?? N/A");
></td>
<td><span class="badge bg-warning text-dark"><?php echo

htmlspecialchars($row['severity']); ?></span></td>
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<td><?php echo htmlspecialchars($row['alert time']); ?></td>
</tr>
<?php endforeach; 7>
</tbody>
</table>
</div>
</div>
</div>
</div>
</div>
<script>
const ctx = document.getElementByld('obstacleChart');
new Chart(ctx, {
type: 'bar’,
data: {
labels: <?php echo json_encode(array column($chartData,'obstacle type')); 7>,
datasets: [{ label: 'Detected  Obstacles', data:  <?php  echo

json_encode(array _map('intval', array column($chartData,'total'))); 7> }]

}
$)s
</script>

<?php include 'includes/footer.php'; 7>
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<?php include 'includes/header.php'; include 'includes/sidebar.php';
$id =8 GET['edit'] ?? null;
$editData = ['full name'=>",'email'=>",'phone'=>",'gender'=>",'status'=>'Active'l;
if ($id) {
$stmt = $pdo->prepare('SELECT * FROM users WHERE id=?'); $stmt-
>execute([$id]); $editData = $stmt->fetch() ?: $editData;
b
if (§_SERVER['REQUEST _METHOD'] === "POST") {
$data = [trim($ POST['full name']), trim($ POST['email']), trim($ POST['phone']),
trim($_POST(['gender']), trim($_POST|['status'])];
if (lempty($_POST['id"])) {
$data[]=$ POSTJ['id"];
$stmt = $pdo->prepare('UPDATE users SET full name=?, email=?, phone=?,
gender=?, status=? WHERE 1d=?");
$stmt->execute($data);
} else {
$stmt = $pdo->prepare('INSERT INTO users
(full name,email,phone,gender,status) VALUES (?,7,2,2,?7)");
$stmt->execute($data);

}

header('Location: users.php'); exit;
b
if (isset($ GET(['delete'])) { $stmt = $pdo->prepare((DELETE FROM users WHERE
id=?"); $stmt->execute([$_GET['delete']]); header('Location: users.php'); exit; }
$rows = $pdo->query('SELECT * FROM users ORDER BY id DESC")->fetchAll();
7>
<div class="row g-4'">

<div class="col-l1g-4"><div class="card shadow-sm"><div class="card-header bg-
white fw-bold">User Form</div><div class="card-body">

<form method="post">
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<input type="hidden" name="1d" value="<?php echo
htmlspecialchars($editData['id'] ?? "); 7>">

<input class="form-control mb-3" name="full name" placeholder="Full
Name" value="<?php echo htmlspecialchars($editData['full name']); ?>" required>

<input class="form-control mb-3" name="email" type="email"
placeholder="Email" value="<?php echo htmlspecialchars($editData['email']); ?>"
required>

—_n

<input class="form-control mb-3" name="phone" placeholder="Phone"
value="<?php echo htmlspecialchars($editData['phone']); 7>">

<select class="form-select mb-3"
name="gender"><option>Male</option><option <?php
if(($editData['gender']??")==="Female') echo 'selected’; ?>>Female</option></select>

—_n

<select  class="form-select = mb-3"  name="status"><option = <?php
if($editData['status']==='Active') echo 'selected'’; ?>>Active</option><option <?php
if($editData|'status'|==="Inactive') echo 'selected'; ?>>Inactive</option></select>
<button class="btn btn-primary w-100"><?php echo $id ? 'Update User' : 'Add
User"; 7></button>
</form>
</div></div></div>
<div class="col-l1g-8"><div class="card shadow-sm"><div class="card-header bg-
white fw-bold">Users List</div><div class="card-body table-responsive">
<table class="table table-
bordered"><thead><tr><th>ID</th><th>Name</th><th>Email</th><th>Phone</th>
<th>Status</th><th>A ction</th></tr></thead><tbody>
<?php foreach($rows as $r): ?><tr><td><?php echo $1['id"]; ?></td><td><?php
echo htmlspecialchars($r['full name']); ></td><td><?php echo
htmlspecialchars($r['email']); ?></td><td><?php echo htmlspecialchars($r['phone']);
7></td><td><?php echo htmlspecialchars($r['status']); ?></td><td><a class="btn btn-
sm btn-success" href="?edit=<?php echo $r['id"]; ?>">Edit</a> <a class="btn btn-sm
btn-danger" onclick="return confirm('Delete user?)" href="?delete=<?php echo

$r['id']; 7>">Delete</a></td></tr><?php endforeach; 7>
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</tbody></table>
</div></div></div>
</div>

<?php include 'includes/footer.php'; 7>

Routes

<?php include 'includes/header.php'; include 'includes/sidebar.php';
$locations=$pdo->query('SELECT 1id, location name FROM locations ORDER BY
location _name')->fetchAll();

$id=$ GET['edit'] ?? null;
$editData=["route_name'=>",'start_location_id'=>",'end location_id'=>",'distance_m'=
>"'safety score'=>80,'status'=>'Active'];

if($id) {$stmt=$pdo->prepare('SELECT * FROM routes WHERE id=?");$stmt-
>execute([$id]);$editData=$stmt->fetch()?:$editData;}

if($._ SERVER['REQUEST METHOD'|==='POST'){

$data=[trim($_POST['route_name']),$ POST['start_location id'],$ POST['end locati
on_id"],trim($_POST['distance m']),trim($_POST['safety score']),trim($_POST['statu
sDI;

if(!lempty($_POST(['id'])){$data[]=$ POST['id'];$stmt=$pdo->prepare('UPDATE
routes SET route name=?, start location id=?, end location id=?, distance m=?,
safety score=?, status=? WHERE id=?");}

else {$stmt=$pdo->prepare('INSERT INTO routes
(route name,start location id,end location id,distance m,safety score,status)
VALUES (2,2,2,2,2,7)");}

$stmt->execute($data); header('Location: routes.php'); exit;
b
if(isset($_GET['delete'])){Spdo->prepare(DELETE FROM routes WHERE id=?')-
>execute([$_GET['delete']]); header('Location: routes.php'); exit;}
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$rows=$pdo->query('SELECT r.*, s.location name AS start loc, e.location name AS
end loc FROM routes r LEFT JOIN locations s ON r.start location id=s.id LEFT JOIN
locations e ON r.end location_id=e.id ORDER BY r.id DESC")->fetchAll();

7>

<div class="row g-4"><div class="col-lg-4"><div class="card"><div class="card-
header bg-white fw-bold">Route Form</div><div class="card-body"><form
method="post"><input type="hidden" name="1id" value="<?php echo
htmlspecialchars($editData['id'] ?? "); ?>"><input class="form-control mb-3"
name="route name" placeholder="Route Name" value="<?php echo
htmlspecialchars($editData['route_name']); ?>"><select class="form-select mb-3"
name="start_location id"><?php foreach($locations as $l): ?><option value="<?php
echo $1['id']; 7>" <?php if($1['id']==($editData['start_location_id']??")) echo 'selected';
7>><?php echo htmlspecialchars($1['location name']); ?></option><?php endforeach;
></select><select class="form-select ~mb-3" name="end location id"><?php
foreach($locations as $1): ?><option value="<?php echo S$I['id']; ?>" <?php

if($1['id']==($editData['end location id']??")) echo 'selected'; ?>><?php echo

htmlspecialchars($1['location name']); ?7></option><?php endforeach;
7></select><input class="form-control mb-3" name="distance_m"
placeholder="Distance (m)" value="<?php echo

htmlspecialchars((string)$editData['distance m']); ?>"><input class="form-control
mb-3" name="safety score" type="number" min="0" max="100" placeholder="Safety
Score"  value="<?php echo htmlspecialchars((string)$editData['safety score']);
7>"><select class="form-select mb-3"

name="status"><option>Active</option><option <?php
if($editData|['status'|==='Blocked') echo ‘'selected’; ?>>Blocked</option><option
<?php if($editData['status']==='"Under Review') echo 'selected’; ?>>Under
Review</option></select><button class="btn btn-primary w-100">Save
Route</button></form></div></div></div><div class="col-1g-8"><div
class="card"><div class="card-header bg-white fw-bold">Safe Routes</div><div
class="card-body table-responsive"><table class="table table-

bordered"><thead><tr><th>Route</th><th>Start</th><th>End</th><th>Distance</t
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h><th>Score</th><th>Action</th></tr></thead><tbody><?php foreach($rows as $r):
><tr><td><?php echo htmlspecialchars($r['route name']); ?></td><td><?php echo
htmlspecialchars($r['start loc']); ></td><td><?php echo
htmlspecialchars($r['end_loc']); ?></td><td><?php echo (int)$r['distance m']; 7>
m</td><td><?php echo (int)$r['safety score']; 7></td><td><a class="btn btn-sm btn-
success" href="?edit=<?php echo $r['id"]; ?>">Edit</a> <a class="btn btn-sm btn-
danger" onclick="return confirm('Delete route?')" href="?delete=<?php echo $r['id'];
7>">Delete</a></td></tr><?php endforeach;
7></tbody></table></div></div></div></div>

<?php include 'includes/footer.php'; 7>

<?php include 'includes/header.php'; include 'includes/sidebar.php';
$users = $pdo->query('SELECT id, full name FROM users ORDER BY full name')-
>fetchAll();
$id =$ GET['edit'] ?? null;
$editData =
['user_id=>"'device code'=>",'model name'=>",'firmware_ version'=>",'battery level'
=>100,'status'=>'Active'];
if ($id) { $stmt = $Spdo->prepare('SELECT * FROM devices WHERE id=?"); $stmt-
>execute([$id]); $editData = $stmt->fetch() ?: $editData; }
if ($_ SERVER['/REQUEST METHOD'] === 'POST') {

$data = [$ POST['user id'], trim($_POST(['device_code']),
trim($_POST['model name']), trim($_POST['firmware version']),
$ POST['battery level'], trim($ POST]['status'])];

if (lempty($ POST['id'])) { $data[]=$ POST['id']; $stmt=$pdo->prepare(UPDATE
devices SET wuser id=?, device code=?, model name=?, firmware version=?,
battery level=?, status=? WHERE id=?"); }

else { $stmt=§pdo->prepare('INSERT INTO devices
(user_id,device code,model name,firmware version,battery level,status) VALUES

(‘?‘7?‘)?‘))’);}

c9c9e 99009
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$stmt->execute($data); header('Location: devices.php'); exit;
b
if (isset($_GET(['delete'])) { $pdo->prepare('DELETE FROM devices WHERE id=?")-
>execute([$_GET]['delete']]); header('Location: devices.php'); exit; }
$rows = $pdo->query('SELECT d.*, u.full name FROM devices d LEFT JOIN users u
ON d.user_id=u.id ORDER BY d.id DESC'")->fetchAll();
7>
<div class="row g-4"><div class="col-1g-4"><div class="card"><div class="card-
header bg-white fw-bold">Device Form</div><div class="card-body"><form
method="post">
<input type="hidden" name="id" value="<?php echo htmlspecialchars($editData['id']
72"); >">
<select class="form-select mb-3" name="user id" required><?php foreach(Susers as
$u): ?><option value="<?php echo $ul'id']; 7> <?php
if($u['id']==(SeditData['user id']??")) echo 'selected'; 7>><?php echo
htmlspecialchars($u['full_name']); ?></option><?php endforeach; 7></select>
<input class="form-control mb-3" name="device code" placeholder="Device Code"
value="<?php echo htmlspecialchars($editData['device code']); 7>" required>
<input class="form-control mb-3" name="model name" placeholder="Model Name"
value="<?php echo htmlspecialchars($editData['model name']); 7>" required>
<input class="form-control mb-3" name="firmware version" placeholder="Firmware
Version" value="<?php echo htmlspecialchars($editData['firmware version']); 7>">
<input  class="form-control =~ mb-3" type="number" min="0" max="100"
name="battery level" placeholder="Battery" value="<?php echo
htmlspecialchars((string)$editData['battery level']); 7>">
<select class="form-select mb-3" name="status"><option>Active</option><option
<?php if($editData['status']==="Inactive") echo 'selected'; 7>>Inactive</option><option
<?php if($editData['status']==='Maintenance") echo 'selected';
?7>>Maintenance</option></select>
<button class="btn btn-primary w-100">Save

Device</button></form></div></div></div>
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<div class="col-1g-8"><div class="card"><div class="card-header bg-white fw-
bold">Devices</div><div class="card-body table-responsive"><table class="table
table-
bordered"><thead><tr><th>Code</th><th>User</th><th>Model</th><th>Battery</t
h><th>Status</th><th>Action</th></tr></thead><tbody><?php foreach($rows as $r):
><tr><td><?php echo htmlspecialchars($r['device code']); ?></td><td><?php echo
htmlspecialchars($r['full_name']); ></td><td><?php echo
htmlspecialchars($r['model name']); 7></td><td><?php echo (int)$r['battery level'];
7>%</td><td><?php echo htmlspecialchars($r['status']); ?></td><td><a class="btn
btn-sm btn-success" href="?edit=<?php echo $1['id']; 7>">Edit</a> <a class="btn btn-
sm btn-danger" href="?delete=<?php echo $1['id"]; 7>" onclick="return confirm('Delete
device?")">Delete</a></td></tr><?php endforeach;
7></tbody></table></div></div></div></div>

<?php include 'includes/footer.php'; 7>
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S. CONCLUSION

The Smart Obstacle Detection Stick with Data Analytics System presents an effective
and innovative solution aimed at improving the mobility, safety, and independence of
visually impaired individuals. By integrating sensing technology with a web-based data
management and analytics platform, the project successfully transforms a traditional
walking aid into an intelligent assistive system. The implementation demonstrates how
real-time obstacle detection combined with structured data storage and analysis can

significantly enhance user awareness and decision-making.

Throughout the project, various modules such as user management, device tracking,
sensor data logging, obstacle detection, alert management, analytics dashboard, and
report generation have been developed and integrated into a unified system. These
modules work together to provide both immediate assistance through alerts and long-
term insights through data analysis. The use of Core PHP and MySQL ensures that the
system remains simple, cost-effective, and suitable for academic environments, while

still maintaining a professional structure and interface.

One of the key strengths of this project is its ability to collect and analyze data at
multiple levels. Instead of limiting the system to real-time obstacle detection, it extends
functionality by storing historical records and generating meaningful reports. This
analytical capability helps identify patterns such as frequent obstacles, high-risk
conditions, and system performance trends. As a result, the project not only improves
navigation for users but also provides valuable information for system evaluation and

future improvements.

The modular architecture of the system makes it scalable and flexible for future
enhancements. Features such as GPS tracking, loT-based real-time communication,
voice assistance, and Al-based predictive analysis can be easily integrated into the
existing framework. This adaptability ensures that the project remains relevant in the
context of modern technological advancements and real-world applications.
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From an academic perspective, the project successfully demonstrates important
concepts such as database design, CRUD operations, session management, modular
programming, data visualization, and system integration. It also highlights the practical
application of web technologies in solving real-world problems. The professional

dashboard interface, structured modules, and analy
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