IJSART - Volume 10 Issue 9 — SEPTEMBER 2024

ISSN [ONLINE]: 2395-1052

Wi-Fi Driven Mobox For Real Time Analysis

Asna Siddique’, Basil Mathai?, Alan Joby?®, Divya S*
1234 Dept of Electronics and Communication Engineering
1.2.3.4 5ree Narayana Gurukulam College of Engineering, Kolenchery, Enakulam, India

Abstract- This project outlines the creation of an advanced
mobile drop box with an integrated counting system, utilizing
the ESP8266 Wi-Fi module to track and manage Wi-Fi-
enabled devices in a secure environment. The primary
function is to detect and count mobile devices—like
smartphones and tabletsinside the drop box. The ESP8266 is
essential for this, as it detects Wi-Fi signals from these
devices. By scanning these signals, the module determines the
number of devices present in real-time. To display the count,
the drop box features a small screen that provides a clear view
of the number of devices inside. This functionality is valuable
for quick checks, allowing users or administrators to monitor
device occupancy without extra tools or manual counting. Key
to the design is preventing external interference; this is
achieved by lining the interior with aluminum foil. This
shielding blocks external Wi-Fi signals, ensuring accurate
counting by the ESP8266 module from devices within the box
only. Additionally, the system includes a dedicated website for
remote access to the real-time device count. Authorized
personnel can securely access this data from anywhere with
internet access, enhancing convenience and security. This
mobile drop box system caters to environments needing secure
and efficient device management, such as offices, educational
institutions, and libraries. It provides a practical storage
solution while improving security and streamlining monitoring
processes. The modular design of the drop box allows for easy
customization to fit various sizes and configurations,
accommodating different needs and environments. Moreover,
the integration of 10T technology not only modernizes device
management but also enables data-driven insights for
optimizing resource allocation and operational efficiency.
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I. INTRODUCTION

As mobile devices become more prevalent in diverse
settings—such as corporate offices, educational institutions,
and libraries—the need for secure and efficient management
has intensified. Traditional methods, including manual logging
systems and basic physical storage, face significant
limitations. These approaches often rely heavily on human
intervention, leading to potential errors, inefficiencies, and
security vulnerabilities. Manual logs are prone to inaccuracies
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due to human error, while physical security measures like
lockable drawers do not offer real-time monitoring or
automated tracking. Consequently, these conventional systems
can lead to mismanagement, unauthorized access, and reduced
operational efficiency.

To address these issues, this paper introduces an
advanced mobile drop box system featuring a sophisticated
Counting System that utilizes the ESP8266 Wi-Fi module.
Produced by Espressif Systems, the ESP8266 is a versatile and
cost-effective component known for its ease of integration and
robust performance, making it ideal for Internet of Things
(IoT) applications. The ESP8266’s ability to detect and
interact with Wi-Fi-enabled devices allows the drop box to
accurately count devices such as smartphones and tablets by
scanning Wi-Fi signals.

The drop box is designed with a secure enclosure
lined with aluminum foil, which shields against external Wi-Fi
signals and prevents interference from outside devices. This
ensures that only devices within the box are counted
accurately. Inside, the ESP8266 continuously scans for Wi-Fi
signals and identifies devices based on their Media Access
Control (MAC) addresses. The data is processed by an
advanced algorithm that filters out duplicates and minimizes
signal noise, with the count displayed in real-time on a small
screen.

The system also includes a dedicated website for
remote monitoring, allowing authorized users to access device
counts from anywhere with internet connectivity. This feature
enhances convenience and security by providing real-time
access and incorporating robust security measures. The
system’s real-time display and remote monitoring capabilities
represent a significant advancement over traditional methods,
offering improved accuracy and operational efficiency.

Moreover, the system’s scalability and adaptability
make it suitable for various environments, from offices to
libraries. It can be customized for specific needs, such as
varying box sizes and additional security features, ensuring it
remains relevant as technology and organizational
requirements evolve. This innovative approach sets a new
standard in device management and security.

www.ijsart.com



IJSART - Volume 10 Issue 9 — SEPTEMBER 2024

Il. LITERATURE REVIEW

Numerous As mobile devices become increasingly
prevalent across diverse environments such as corporate
offices, educational institutions, libraries, and other public and
private spaces, managing these devices securely and
efficiently has become a critical concern. Traditional methods
for mobile device management, including manual logging
systems and basic physical storage solutions, face significant
limitations. These conventional methods often rely heavily on
human intervention, which introduces potential errors,
inefficiencies, and security vulnerabilities. For instance,
manual logs are prone to inaccuracies due to human error,
while physical storage solutions such as lockable drawers or
bins do not offer real-time monitoring or automated tracking
capabilities. Consequently, these traditional systems can lead
to mismanagement, unauthorized access, and reduced
operational efficiency, ultimately undermining security and
the effectiveness of device management practices [1][2].

To address these shortcomings, modern solutions are
emerging that integrate advanced technology to enhance
device management. A prominent development in this field is
the introduction of sophisticated mobile drop box systems that
leverage Internet of Things (IoT) technology. These systems
represent a significant advancement over traditional methods
by incorporating real-time monitoring, automated tracking,
and remote accessibility. One notable example is the mobile
drop box system that utilizes the ESP8266 Wi-Fi module,
produced by Espressif Systems. The ESP8266 is known for its
versatility, cost-effectiveness, and robust performance, making
it an ideal component for loT applications. This module
enables the drop box to accurately count Wi-Fi-enabled
devices, such as smartphones, tablets, and other gadgets, by
detecting and scanning Wi-Fi signals emitted by these devices

[31[4]-

The mobile drop box system is designed with a
secure enclosure lined with aluminum foil, which plays a
crucial role in ensuring accurate device counting. The
aluminum foil acts as a shield against external Wi-Fi signals,
thereby preventing interference from devices outside the box
that could otherwise skew the results. Inside the drop box, the
ESP8266 continuously scans for Wi-Fi signals and identifies
devices based on their unique Media Access Control (MAC)
addresses. The data collected is processed by an advanced
algorithm designed to filter out duplicate signals and minimize
potential noise, with the device count displayed in real-time on
a small screen mounted on the box [5][6].

Additionally, the system features a dedicated website
for remote monitoring, which enhances both convenience and
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security. Authorized users can access real-time device counts
from any location with internet connectivity, allowing for
effective remote management. This web-based interface
includes robust security measures to ensure that only
authorized individuals can view and manage the information,
thereby improving overall security. This remote monitoring
capability represents a significant advancement over
traditional methods, which lack such real-time and remote
accessibility features [7][8].

The scalability and adaptability of the mobile drop
box system further enhance its utility. It can be customized to
fit various settings, such as different box sizes and additional
security features, making it relevant across a wide range of
organizational contexts. Whether used in an office
environment, an educational institution, or a public library, the
system's adaptable design ensures that it meets diverse needs
and can be updated as technology and organizational
requirements evolve. This flexibility highlights the system's
potential to set new standards in device management and
security, addressing both current challenges and future needs

[9][10].

In summary, the integration of loT technology into
mobile device management represents a substantial leap
forward from traditional methods. By combining real-time
monitoring, automated tracking, and remote accessibility,
advanced mobile drop box systems offer improved accuracy,
efficiency, and security in managing mobile devices across
various environments. This innovative approach not only
enhances operational efficiency but also sets a new benchmark
for device management practices in modern settings.

I11. STUDIES AND FINDINGS

Recent advancements in mobile device management
have been significantly enhanced by integrating Internet of
Things (loT) technology into mobile drop box systems.
Central to these modern systems is the ESP8266 Wi-Fi
module, which is known for its cost-effectiveness and
efficiency in tracking Wi-Fi-enabled devices in real-time. The
ESP8266 effectively scans and counts devices such as
smartphones and tablets, providing precise tracking that is
crucial in environments with high device turnover.

To ensure accurate device counting, mobile drop
boxes incorporate features to mitigate interference. The
interior of the drop box is lined with aluminum foil, which
blocks external Wi-Fi signals and prevents interference from
devices outside the box. This design has been shown to
improve counting accuracy by isolating internal signals from
external noise.A notable advancement is the inclusion of a
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remote monitoring feature. This allows authorized users to
view real-time device counts from any location with internet
access, enhancing both convenience and security[11].

The integration of loT technology in mobile drop
boxes offers practical benefits across various settings, such as
offices, schools, and libraries. These systems provide efficient
management and enhanced security by automating device
counting and offering real-time data, improving accuracy,
efficiency, and overall device management practices.

In summary, mobile drop box systems that use the
ESP8266 module represent a significant advancement in
device management, offering improved security and
operational efficiency

A. System design

The mobile drop box system uses the ESP8266 Wi-Fi
module to detect and count Wi-Fi-enabled devices inside the
box by scanning their signals. The interior of the box is lined
with aluminum foil to block external Wi-Fi interference and
ensure accurate counting. Device counts are displayed on a
small screen for quick visibility and monitored remotely
through a dedicated website. This design provides real-time
tracking, enhances security, and simplifies device
management in various environments.

PIN CONNECTIONS:

The 12C LCD has 4 pins: VCC,GND,SDA, and SCL. Connect
these pins to the ESP8266 as follows:

VCC (I12C LCD) to 3V3 (ESP8266)

GND (I12C LCD) to GND (ESP8266)

SDA (12C LCD) to D2 (GPIO 4) (ESP8266)
SCL (12C LCD) to D1 (GPIO 5) (ESP8266)
B. Material

The primary materials we use in this design are as
follows:
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« ESP8266 (Node MCU) Wi-Fi Module

e Aluminum Foil

» Small Display Screen (LCD with 12C Module)
e Power Supply

«  Enclosure Materials (plastic or wood box)

BLOCK DIAGRAM

Dizplay

Counting systam using
ESP3266

Storage space

IV. CONCLUSION

To sum up, the advanced mobile drop box system
utilizing the ESP8266 Wi-Fi module represents a significant
innovation in device management. By effectively tracking and
counting Wi-Fi-enabled devices in real-time, the system offers
precise monitoring essential for environments with high
device turnover. The integration of aluminum foil for
interference mitigation ensures that only devices within the
box are accurately counted, eliminating external signal noise.
The addition of a small display screen allows for immediate
visibility of device counts, facilitating quick checks and
reducing the need for manual intervention. Furthermore, the
system’s remote monitoring capability, accessible through a
dedicated website, enhances security and convenience by
enabling authorized personnel to view real-time data from any
location with internet access. This mobile drop box is
particularly well-suited for offices, educational institutions,
and libraries, providing a secure and efficient solution for
device management. Overall, the system’s design not only
improves operational efficiency but also offers a scalable and
adaptable approach to managing mobile devices acrossvarious
settings.
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