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ABSTRACT

Tourism plays a vital role in cultural exchange, economic growth, and social
awareness, yet travelers often face significant challenges in navigating unfamiliar cities and
accessing meaningful information about historical and cultural landmarks. Traditionally,
tourists have relied on human guides, brochures, or mobile applications, each of which
presents limitations. Human guides are costly and dependent on availability, brochures
provide only limited details, and mobile applications require continuous internet connectivity
and manual interaction. For visually impaired individuals, these challenges are magnified as

they face additional barriers in independently exploring tourist sites.

To address these concerns, this project introduces an Intelligent GPS-Integrated Voice
Guide for Visually Impaired Travelers. The system utilizes an Arduino microcontroller,
a GPS module, and a DFPlayer Mini MP3 module integrated with a compact speaker to
deliver real-time, location-specific audio guidance. Preloaded audio descriptions of
attractions are stored on an SD card, and when the user enters a geofenced radius of
approximately 100-200 meters, the device automatically plays an audio narration in English.
This narration includes historical context, cultural facts, and visitor information, thereby

enhancing both understanding and immersion.

The uniqueness of this system lies in its independence from internet connectivity, its
hands-free operation, and its low-cost portability. It can run throughout the day on a
rechargeable battery, making it highly practical for individual travelers. Unlike traditional
mobile apps, it eliminates distractions by allowing tourists to engage directly with their

surroundings while receiving continuous information.

Furthermore, the project demonstrates strong potential for scalability and customization.
Additional tourist attractions can be included by updating GPS coordinates and audio files,
while future enhancements such as multilingual support, Bluetooth-enabled earphones, solar
charging, and cloud-based updates make the system adaptable for wider audiences. Beyond
assisting regular tourists, this innovation empowers visually impaired travelers to
independently explore and appreciate cultural landmarks, thus contributing significantly to

inclusive smart tourism.




With its simplicity, affordability, and effectiveness, the Intelligent GPS-Integrated Voice
Guide bridges the gap between technology and accessibility. It represents a sustainable
solution for tourism boards, cultural authorities, and smart city initiatives, ensuring engaging

travel experiences for all.

INTRODUCTION

Tourism is recognized as one of the fastest-growing global industries, contributing not
only to national economies but also to cultural exchange and global interconnectedness. In an
increasingly mobile world, travelers expect to explore destinations independently, gaining
meaningful insights into the landmarks they encounter. Yet, navigating unfamiliar cities and

understanding the significance of attractions remains a persistent challenge.
Traditionally, tourists have relied on:

1. Human guides — though informative, they are often costly, language-restricted, and

dependent on availability.

2. Printed brochures and maps— while accessible, they provide limited details and may not

capture the full cultural or historical richness of a site.

3. Mobile-based guide applications — though convenient, these demand uninterrupted
internet access, user attention, and manual interaction, which can distract travelers from the

immersive experience of exploration.




These challenges are even greater for visually impaired travelers, who require real-time,
accessible, and non-visual information delivery. Current solutions often fail to provide

inclusivity, leaving this demographic underserved in tourism experiences.

The Intelligent GPS-Integrated Voice Guide seeks to resolve these issues. By combining
GPS positioning, Arduino-based microcontroller systems, and voice-enabled playback
modules, the project creates a portable and autonomous device that plays location-specific
audio narrations. When a user approaches a landmark within a geofenced area of about
100-200 meters, the system instantly delivers pre-recorded contextual details without

requiring manual input or network connectivity.

This integration of [oT (Internet of Things) technologies, geofencing, and voice guidance

offers multiple advantages:

¢ Hands-free operation enhances convenience.
¢ No internet requirement ensures reliability in remote or low-coverage areas.
¢ Portability and low power consumption make it suitable for individual travelers.

* Inclusivity provides visually impaired tourists with independent navigation support.

The broader vision of this project is to strengthen smart tourism initiatives by creating a
scalable, affordable, and user-friendly solution. With opportunities for multilingual support,
integration with wearable devices, and cloud-based updates, the project demonstrates the

transformative role of embedded systems in making tourism more accessible and immersive.

STATEMENT OF PROBLEM AND BACKGROUND INFORMATION

Tourists exploring new destinations frequently face several barriers:

Dependence on Internet Access: Mobile guide applications require continuous internet

connectivity, which is costly and often unavailable in remote heritage sites.

Language Barriers in Signboards: Many cultural sites provide information only in local

languages, making it inaccessible to international visitors.




Missed Attractions: Without real-time notifications, tourists may unknowingly bypass

important landmarks.

Manual Device Interaction: Smartphones demand constant user engagement, reducing

situational awareness and enjoyment.

These limitations hinder the ability of travelers, especially visually impaired individuals, to

fully appreciate their surroundings.

The problem statement is “There is a need for a portable, low-cost, internet-independent
device that can automatically provide tourists—including the visually impaired—with

real-time, location-specific audio guidance to improve accessibility and immersion.”

OBJECTIVES

1. To design and develop a portable Intelligent GPS-Integrated Voice Guide for visually

impaired and regular tourists.

2. To enable automatic audio playback of landmark descriptions within a 100—200 meter

geofenced radius.
3. To ensure internet-free functionality, making the system reliable in remote areas.
4. To provide a hands-free, immersive experience by eliminating manual device interaction.

5. To establish a modular system where new attractions, routes, and languages can be added

easily.

HYPOTHESES

A GPS-enabled voice device is designed to play pre-recorded audio when approaching
predefined tourist locations, then tourists especially visually impaired travellers will

enjoy a hands-free, accessible, and more immersive sightseeing experience.




Experimental Procedure

Components needed:

Component Quantity Description

Arduino Uno / Nano 1 Main controller
DFPlayer Minit MP3 Module 1 Plays audio from SD card
MicroSD Card (2GB-32GB) 1 Stores MP3 files (tourist info)
Speaker (8, IW-3W) 1 For audio output
Breadboard & Jumper Wires - For connections
Power Supply / Battery (9V or USB) 1 For powering Arduino
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Working Principle:

The Intelligent GPS-Integrated Voice Guide using Arduino works on the principle of location-based
triggering.

1. The NEO-6M GPS module continuously receives satellite signals and calculates the user’s current
latitude and longitude coordinates.

2. The Arduino compares these coordinates with a predefined set of attraction coordinates stored in
its memory.

3. When the user comes within a specified distance threshold, Arduino sends a command to the
DFPlayer Mini MP3 module.

4. The DFPlayer Mini retrieves and plays the corresponding pre-recorded audio file (stored on a
microSD card) through a speaker.

5. As the tourist moves, the system repeats the process for other nearby attractions, thus providing
automatic, real-time voice guidance without requiring manual input or internet access.

GPS detects location — Arduino checks proximity — DFPlayer plays voice guide.
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I. Hardware Setup
GPS Module — Arduino
The GPS module is connected to the Arduino such that the GPS TX pin is linked to
Arduino D4, the Arduino D3 pin is connected to the GPS RX pin through a 1kQ and 2kQ

voltage divider, while the GPS VCC and GND are connected to the 5V and GND pins of
the Arduino respectively.

DF Mini Player — Arduino

The DFPlayer Mini is connected to the Arduino such that Arduino pin D10 is linked to
the DFPlayer RX pin, Arduino pin D11 is connected to the DFPlayer TX pin, and the
DFPlayer’s VCC and GND are connected to the Arduino’s 5V and GND respectively
Speaker — DFPlayer

The SPK1 and SPK2 pins of the DFPlayer Mini are directly connected to the two
terminals of the speaker

Circuit Diagram

I1. Software Setup

¢ [nstall Arduino IDE.




¢ Install required libraries:
¢ TinyGPS++ (for GPS)
e SoftwareSerial (for communication)
¢ DFRobotDFPlayerMini (for MP3 player)
e Upload final Arduino code.
III. Testing

s Power up the system.

% Move near a predefined GPS coordinate.
¢ Check if the correct voice alert plays.

¢ Measure triggering radius (100-200 m).

IV. ARDUINO CODE

#include <TinyGPS++.h>
#include <SoftwareSerial.h>

#include <DFRobotDFPlayerMini.h>

TinyGPSPlus gps;
SoftwareSerial gpsSerial(4, 3); // GPS RX, TX
SoftwareSerial mp3Serial(10, 11); // DF Mini Player RX, TX

DFRobotDFPlayerMini mp3;

struct TouristSpot {
double lat;
double lon;
int track; // Audio file number

5

TouristSpot spots[] = {
{28.6129, 77.2295, 1}, // India Gate -> 0001.mp3
{27.1751, 78.0421, 2} // Taj Mahal -> 0002.mp3
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void setup() {
gpsSerial.begin(9600);
mp3Serial.begin(9600);
if ('mp3.begin(mp3Serial)) {
while(true); // halt if DFPlayer fails

}

mp3.volume(25); // Set volume (0-30)

void loop() {
while (gpsSerial.available() > 0) {
gps.encode(gpsSerial.read());
if (gps.location.isUpdated()) {
double lat = gps.location.lat();
double Ing = gps.location.Ing();
for (int i=0; i < sizeof(spots)/sizeof(spots[0]); i++) {
double dist = gps.distanceBetween(lat, Ing, spots[i].lat, spots[i].lon);
if (dist < 200) { // within 200m radius
mp3.play(spots[i].track);
delay(10000); // Prevent repeat alerts
}
}

RISK AND SAFETY



http://mp3.play/

1. Electrical Safety: Proper insulation of connections is required to avoid short circuits in

portable usage.

2. Battery Handling: Use rechargeable batteries carefully to prevent overheating or leakage.

3. Environmental Risks: GPS signals may weaken indoors or in obstructed areas; caution

must be taken to ensure device reliability outdoors.

4. User Safety: Audio volume should be optimized to ensure users remain aware of

environmental sounds, preventing accidents during navigation.

DATA ANALYSIS
S. No. [Parameter Tested Observation / Result Remarks
1 GPS Detection Accuracy
2 Audio Playback Quality
3 Alert Frequency
4 Geofence Trigger Radius
5 Outdoor Performance
6 Indoor Performance
7 Power/Battery Efficiency
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