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Abstract: This paper presents the development of a "Third Eye" ultrasonic glove designed to assist visually impaired individuals
in obstacle detection. By using ultrasonic sensors integrated with a microcontroller and haptic feedback system, the glove detects
nearby objects and alerts the user through vibration signals. The system aims to enhance mobility and independence by
providing real-time spatial awareness. The glove is lightweight, wearable, cost-effective, and can be further improved with voice
alerts, GPS integration, and machine learning for object recognition.
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I. INTRODUCTION

For people with visual impairments, moving around safely in everyday environments can be a constant challenge. Traditional tools
like white canes are helpful but have their limitations — they mainly detect obstacles right in front or underfoot, often missing
objects that are higher up or off to the side. This can make navigation difficult and sometimes even dangerous.

To help overcome these challenges, the Third Eye Ultrasonic Glove offers a fresh, wearable approach that aims to improve both
mobility and safety for visually impaired users. The glove is equipped with ultrasonic sensors connected to a small
microcontroller, such as an Arduino, which continuously scans the area around the user for obstacles. When the sensors detect
something within a certain distance, the glove responds by vibrating, giving an immediate, tactile alert to the wearer. This vibration
feedback is designed to be intuitive and easy to understand, helping users quickly recognize when there’s something nearby and
adjust their movements accordingly. What makes this glove especially practical is its compact and lightweight design, which allows
users to wear it comfortably without hindering their daily activities. 1t’s also cost-effective and simple to use, providing a hands-free
alternative to the traditional white cane. By increasing spatial awareness in multiple directions, the glove offers a new level of
confidence and independence. This project combines straightforward electronics with thoughtful, user-centered design, aiming to
empower visually impaired individuals and enhance their quality of life by making navigation safer and more intuitive.

1. LITERATURE REVIEW
1) Author et al. [1] proposed an obstacle detection system using ultrasonic sensors for blind navigation. Their design mounted
sensors on a headband, using vibrations to notify the user. Their study showed effectiveness in indoor obstacle detection but
lacked portability. This highlights the need for more practical and wearable alternativesfor daily use.
2) Author et al. [2] developed a smart cane for blind users incorporating GPS and voice feedback. Though helpful, it was less
discreet than wearable solutions. The research demonstrated the importance of compact and user-friendly assistive devices.
However, its size and dependency on audio cues could limit its use in noisy or crowded environments.

IlI.  METHODOLOGY/EXPERIMENTAL

1) Sensor Placement: Ultrasonic sensors were mounted on the palm side of the glove to detect objects ahead. This positioning
allows accurate detection of obstacles in the user's walking path.

2) Microcontroller Use: An Arduino Uno board was used for controlling the sensors and motors. It offers reliable performance
and easy prototyping, making it well-suited for development and testing.

3) Power Supply: The glove uses a small rechargeable battery pack, ensuring portability. The battery provides several hours of
continuous use, supporting daily maobility.

4) Haptic Feedback: Vibration motors were sewn into the glove to relay obstacle proximity information.

5) These vibrations offer an intuitive and non- intrusive method of alerting the user.

6) Distance Thresholds: Custom logic was used to trigger different vibration intensities based on the obstacle's distance.
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7) This helps the user estimate how close an obstacle is without needing visual or auditory cues.

8) Prototyping: Fabrication involved integrating electronic components into a regular glove using minimal stitching and
lightweight materials. Thisensured comfort, flexibility, and ease of use for the wearer.

9) Testing: The glove was tested in indoor and outdoor scenarios, tracking its effectiveness in real- time obstacle detection. Test
results showed reliable performance across different environments and lighting conditions.

IV. RESULTSAND DISCUSSIONS

The prototype of the Third Eye Ultrasonic Glove proved to be quite effective in detecting obstacles within a range of 20 to 100
centimeters. It successfully delivered timely vibration feedback with very little delay, allowing users to respond quickly and
navigate their surroundings more confidently. During testing sessions, users found the varying vibration patterns intuitive and easy
to interpret, which greatly helped them understand how close obstacles were. This straightforward yet powerful feedback system
played a key role in boosting the users’ spatial awareness and overall confidence while moving around.

However, some challenges emerged during the trials. The sensors sometimes showed slight inaccuracies, especially when detecting
objects on reflective or uneven surfaces, which occasionally affected distance measurements. Additionally, a few users reported
mild discomfort when wearing the glove for longer periods, signaling that improvements in ergonomic design would be beneficial
for more comfortable, extended use. Despite these minor setbacks, the overall performance of the glove was very promising. The
device clearly demonstrated strong potential as a practical wearable aid for visually impaired individuals. Looking ahead, future
versions could benefit from incorporating adaptive feedback that adjusts based on user preferences or environmental conditions, as
well as improving sensor placement for more accurate and consistent obstacle detection. These enhancements would help make the
glove even more reliable, comfortable, and user-friendly.

V. LIMITATIONS
The current prototype was tested on a limited number of participants and in controlled indoor and outdoor environments. Sensor
readings occasionally showed slight inaccuracies on reflective or uneven surfaces, which affected distance measurement precision.
The glove’s battery life is sufficient for short-term use but needs optimization for extended operation. Additionally, the ergonomic
design can be further refined to enhance comfort during long-duration wear. These limitations will be addressed in future iterations
to improve the device’s reliability and user experience.

VI. FUTURESCOPE

To make the Third Eye Ultrasonic Glove even more useful and versatile, several future improvements can be explored. One key
enhancement would be adding voice alerts alongside the existing vibration feedback. This would offer users clearer and richer
information about their surroundings, especially benefiting those who respond better to auditory signals. Incorporating GPS
functionality could also help users navigate unfamiliar areas more easily by providing real-time location tracking and route guidance.
Additionally, integrating machine learning algorithms could enable the glove to intelligently distinguish between different types of
obstacles— like differentiating a stationary wall from a moving person—Ileading to smarter, context-aware feedback. Enhancing the
glove’s ergonomics and using moisture-resistant materials would improve comfort and durability, making it suitable for daily, long-
term use. Finally, adding Bluetooth connectivity to link the glove with smartphones could unlock features such as travel pattern
logging, personalized settings, and emergency SOS alerts, greatly increasing the device’s practicality and safety. These
advancements would bring the glove closer to becoming an indispensable companion for visually impaired users, empowering them
with greater independence and confidence.

VII. CONCLUSION

The Third Eye Ultrasonic Glove is a promising assistive device aimed at enhancing the mobility and safety of visually impaired
individuals. Using ultrasonic sensors and real-time vibration feedback, it helps users detect nearby obstacles quickly and effectively.
Its compact, affordable, and user- friendly design makes it suitable for daily use without requiring complex setup or training.
Testing showed that the glove performs reliably, and users responded well to the feedback system, gaining better awareness of their
surroundings. Although the prototype meets its basic objectives, further improvements can make it a more complete mobility aid.
Features like voice alerts, GPS integration, and Bluetooth connectivity could enhance its functionality. Enhancing ergonomics and
sensor precision will also improve comfort and usability. Overall, this project contributes to inclusive technology and shows strong
potential for real-world use with future refinements.
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