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Abstract—SMARTLOC:A NOVEL APPROACH TO INDOOR
POSITIONING is tech nological solutions designed to locate
and track objects or individuals within indoor environments
where traditional GPS signals are unreliable. IPS employs a
variety of technologies such as Wi-Fi, Bluetooth Low Energy
(BLE), Radio Frequency Identification (RFID), Ultra-Wideband
(UWB), and visual mark ers. These systems have diverse ap-
plications, including navigation in complex indoor spaces like
airports, malls, and hospitals, asset tracking in warehouses, and
personalized user experiences in retail. The core functionality of
IPS involves capturing signal data, processing it using algorithms
(e.g., trilateration, fingerprinting, or machine learning), and
mapping the position with high precision. Advanced IPS solu-
tions integrate real-time data analytics and Augmented Reality
(AR) for enhanced usability. Despite its potential, challenges
like interference, privacy concerns, and cost constraints require
innovative approaches for widespread adoption. Fu ture trends in
IPS focus on hybrid technologies, enhanced accuracy, and seam
less integration with smart IoT ecosystems to redefine indoor
navigation and localization solutions

L INTRODUCTION

Indoor Navigation Apps are transformative solutions de-
signed to simplify navigation within large, complex, and
busy buildings. These apps benefit individuals and businesses
by providing precise, step-by-step guidance, eliminating the
need to ask for directions, and enabling users to reach their
destinations efficiently and hassle-free.

The Single-Floor Indoor Navigation App focuses on enhanc- ing
navigation within a single level of intricate structures. It
provides real-time assistance by constructing optimized paths
between specific locations. Key features include step-by-step
navigation, intuitive user interfaces, and instant guidance for
visitors in environments such as malls, hospitals, airports, or
corporate offices.

This solution reduces confusion and saves time for users while
improving operational efficiency for businesses. It lever- ages
technologies like Bluetooth Beacons, Wi-Fi, QR codes, or
visual markers to ensure accuracy and reliability. The app’s
potential extends beyond navigation, supporting use cases such
as emergency evacuation, asset tracking, and enhanced
customer experiences

1L PROBLEM STATEMENT

“In large and complex indoor environments such as shop- ping
malls, hospitals, airports, and universities, visitors often

struggle to find their way to specific locations. Traditional
navigation tools like GPS are ineffective indoors due to signal
obstruction and lack of precision. This creates challenges for
individuals and businesses.The proposed system aims to Ac-
curate real-time positioning,improve user convenience, reduce
frustration, and enhance operational efficiency for businesses”
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Fig. 1. Problem Definition for Indoor Navigation

I1I. OBJECTIVES

The admin and user modules are the two primary compo- nents
of the system’s design. Buildings, rooms, and paths can be
seen, added, updated, and deleted in the admin module, which
allows for login and management. Within certain build- ings,
the user module offers features for profile maintenance,
password changes, registration, login, and room navigation.
While providing users with a safe, customized experience for
account management and effective building navigation, the
goal is to grant administrators total control over the building’s
infrastructure. The technology seeks to enhance user interaction
with the space as well as management activities.

IV. METHODOLOGY

Developing an effective indoor navigation system involves a
series of well-defined steps. Here’s a detailed methodology:
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A. Requirement Analysis and Problem Definition

- Identify User Needs: Understand the target users, the
type of buildings (e.g., malls, airports, hospitals), and specific
navigation challenges.

- Problem Scope: Define the limitations of existing navi-
gation systems and how the proposed system addresses these.

B. Technology Selection

- Positioning Technologies:

- Wi-Fi-based positioning. Navigation Systems (INS).
Mapping Technologies:

- 2D Flour Plans

3D point cloud maps.

C. Implementation

- Software Development: Develop the application
using suitable frameworks (e.g., Android, iOS).

- Hardware Setup: Install and configure beacons, Wi-
Fi routers, or other required hardware.

- Integration: Connect positioning technologies with

navi- gation algorithms and UI.

D. Testing

- Unit Testing : Unit testing focuses verification efforts
on the smallest unit of the software design, the module. This is
also known as “Module Testing”. The modules are tested
separately. This testing is carried out during the programming
stage itself. In this testing, each module is found to be working
satisfactorily as regards the expected output from the module.

- System testing System testing is the stage of
implemen- tation that is aimed at ensuring that the system
works accurately and efficiently for live operation commences.
Testing is vital to the success of the system. System testing
makes a logical assumption that if all the parts of the system
are correct, then the goal will be successfully achieved.

E. Maintenance and Updates

- Monitoring: Regularly monitor the system for accuracy
and performance.

- Updates: Periodically update maps and improve algo-

rithms to adapt to changing environments.

V. SYSTEM ARCHITECTURE

The system architecture allows the system to Navigate From
room to room in any Complex buildings,apartments and malls

- A user logs in via the Mobile App

- The request passes through the User Interface Layer
to the Application Logic Layer.

- The Route Calculation module processes the request.

- It interacts with the Integration Layer, which uses

Google Maps API and Guide Your Path to calculate and guide
the route.using the

- The result is sent back through the layers to the Mobile
App for the user to view

A. System Workflow

The workflow for Indoor Navigation works in following
manner —
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Fig. 2. System Architecture for Indoor Navigation

VL IMPLEMENTATION
A.  System Admin Side Implementation Plan

. Login:Admins can access the system by inputting their
credentials in the admin login sub-module. After au-
thentication, admins get access to the core management
functions.

- Manage Building: The admin can control the buildings
in the system. The admins can add new buildings, update
details of existing buildings, delete buildings, or view a list of
all buildings in the system.

- Manage Rooms: Each building’s rooms can be
managed by the admin. This can involve adding new rooms,
changing room information such as names and capacities,
removing rooms, or just looking at the system’s list of rooms.

. Manage Paths: The routes connecting the various
rooms in the buildings are under the administrators’ control.
This involves adding new routes, editing old ones, deleting
paths, or accessing the system’s existing paths.

B.  System User Implementation Plan

1) Register: By entering the required personal
information, such as their name, email address, and password,
new users can create an account through the user registration
sub-module. The user can access the system by logging in after
registration.

2) Login:Registered users can log into the system using
their credentials. After successfully logging in, users can
manage their profiles, explore buildings, and change their
passwords.

3) Profile: Users can see and modify their personal
data in the system through the profile module. Their name,
email address, and other contact details are included in this
users can see and modify their personal data in the system
through the Profile module. Their name, email address, and
other contact details are included in this

4) Passsword:If users want to improve security or have
forgotten their current password, they can use the update
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password option to update it. Users are informed when they
change is successful, and the new password is instantly active.
5) Navigation: To start navigation, users first choose a
building, after which they can choose the starting and
destination rooms. The system will then show the best path and
walk the user through each room step-by-step, taking into
account the paths that the administrator has set up. This
navigation feature is especially helpful in large buildings with
lots of rooms and pathways.

VIL SYSTEM SPECIFICATION

A. Software Requirements

The system requires various software tools to facilitate
SMARTLOC : A Novel Approach To Indoor Navigation.
Below are the necessary components:

- Operating System: Windows 10 or later / Linux /
macOS.

- Programming Language: Java

- IDE: Android Studio

- Azure Data Studio

B. Hardware Requirements

To ensure efficient navigation, processing and path selec-
tion, the following hardware specifications are recommended:

- Processor: Intel Core i5/i7 or equivalent AMD
Ryzen (quad-core or higher).

- RAM: Minimum 8GB (Recommended: 16GB for
large- scale image processing).

- Storage: SSD (256GB or higher for faster
computation).

- GPU (Recommended): NVIDIA GTX/RTX .
VIII. RESULTS

This section presents the interface of admin and user side
snapshots.
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Fig. 3. System user login interface
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Fig. 5. Navigate from source to destination

1X. CONCLUSION

Indoor navigation systems have emerged as a pivotal tech-
nology, bridging the gap between physical spaces and digital
solutions. By enabling precise location tracking and real-time
guidance within enclosed environments, these systems enhance
user experience across various domains, including healthcare,
retail, education, and corporate sectors.

The development of indoor navigation has addressed key
challenges such as signal interference, accurate positioning,
and seamless integration with existing infrastructures. Despite
notable advancements, challenges remain in standardization,
cost-efficiency, and interoperability, which present opportuni-
ties for further innovation.

In essence, indoor navigation systems are not just tools but
enablers of smarter and more accessible environments. With
continuous technological progress, they promise to redefine
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how individuals interact with complex indoor spaces, paving
the way for more intelligent, adaptive, and inclusive solutions
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