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ABSTRACT: This paper presents Smart Glasses for Blind People, an assistive wearable system designed to improve
safe navigation for visually impaired users. The system integrates a camera, depth sensors, and a mobile application for
real-time obstacle detection, text reading, and Indian currency recognition. Audio guidance is provided through speech
and voice feedback, enabling hands-free operation. The device works offline for reliable use in low-connectivity
environments and utilizes a 3D-printed wearable frame for practical deployment.
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L. INTRODUCTION

Visual impairment significantly affects an individual’s ability to navigate safely and interact independently with
surrounding environments. Traditional mobility aids such as white canes provide limited spatial awareness and often
fail to convey detailed contextual information about obstacles or dynamic objects. Recent advancements in computer
vision, embedded systems, and mobile computing have created opportunities for developing intelligent assistive
devices capable of enhancing user safety and autonomy.

Smart wearable technologies, particularly vision-based assistive systems, offer promising solutions by enabling real-
time environmental perception and interpretation. By integrating cameras, depth sensors, and mobile applications, such
systems can detect obstacles, recognize objects, read printed text, and provide intuitive feedback to users. However,
many existing solutions rely heavily on continuous internet connectivity, which limits reliability and usability in low-
network or offline scenarios.

The Smart Glasses for Blind People system proposed in this work aims to address these challenges by combining
computer vision techniques, sensor-based spatial awareness, and voice interaction mechanisms into a portable assistive
wearable device. The system is designed for real-time operation, hands-free usage, and complete offline functionality,
making it suitable for practical deployment in diverse and resource-constrained environments. The approach focuses on
improving safe navigation, enhancing situational awareness, and promoting independent mobility for visually impaired
users.

II. RELATED WORK

Several research efforts have explored assistive technologies for visually impaired individuals using computer vision
and intelligent systems. In [1], the authors reviewed multiple Al-based assistive solutions that utilize deep learning and
object detection techniques to enhance environmental awareness. Their study highlighted the importance of real-time
processing and lightweight models for practical usability, while also identifying limitations related to computational
cost and deployment constraints.

In [2], a vision-based navigation system was proposed to detect obstacles and provide audio feedback to blind users.
The system employed camera input and machine learning algorithms for scene interpretation; however, its performance
was dependent on network connectivity and cloud-based processing. Similarly, in [3], researchers introduced an
integrated reading assistant capable of recognizing printed text using OCR methods. While the approach improved
accessibility, challenges remained in achieving reliable real-time responsiveness.

Recent works have focused on wearable assistive devices integrating sensors and mobile platforms. In [4], a smart
wearable solution combined distance sensors with mobile applications to assist navigation. The study demonstrated
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improved obstacle detection but lacked comprehensive scene understanding and contextual decision-making
capabilities. In [5], authors explored currency recognition systems for visually impaired users using image
classification techniques, emphasizing the need for robust detection under varying lighting conditions.

Despite these advancements, many existing systems either rely heavily on internet connectivity or provide limited
navigation intelligence. The Smart Glasses system proposed in this work addresses these gaps by integrating camera-
based perception, multi-zone depth sensing, offline processing, and human-like audio guidance into a unified assistive
wearable platform.

III. PROPOSED ALGORITHM

RN

. Design Considerations

The system operates using a camera module and multi-zone depth sensor.

Real-time frame acquisition is performed through the mobile application.
The device is designed for complete offline functionality.

Audio feedback is the primary user interaction mechanism.

Obstacle proximity is determined using depth sensing.

Printed text and currency recognition rely on vision-based processing.
System response prioritizes user safety and low latency.

B. Description of the Proposed Algorithm

The objective of the proposed algorithm is to enhance safe navigation and environmental awareness for visually
impaired users by performing efficient real-time perception and context-aware audio guidance. The algorithm consists
of three major stages.

Step 1: Environmental Data Acquisition

The system continuously captures visual and spatial information through the camera and depth sensor. The camera
provides live video frames, while the depth sensor measures distance values across multiple zones. Each frame is
preprocessed to remove noise and prepare it for analysis.

Let the captured frame be represented as:

Fi = Frame captured at time i

Depth sensor outputs are represented as:

Di = {dleft, dcenter, dright}

where distance values indicate obstacle proximity within different spatial regions.

Step 2: Obstacle & Context Evaluation

Each processed frame undergoes computer vision analysis to detect obstacles, text regions, and currency features.
Depth values are used to determine potential collision risks.

Obstacle detection condition:

If dcenter < Tsafe — Obstacle Ahead

If dleft < Tsafe — Obstacle on Left

If dright < Tsafe — Obstacle on Right

where Tsafe represents the predefined safety threshold distance.

Text recognition and currency identification are triggered based on user-selected modes. The algorithm evaluates
detected objects and spatial data to determine appropriate guidance instructions.

Step 3: Audio Guidance Generation

Based on vision and sensor evaluation, the system generates human-like navigation feedback using a text-to-speech
mechanism. Critical warnings are prioritized to ensure immediate user response.

Guidance rule:

If obstacle detected — Generate warning message

If free path detected — Provide directional suggestion

If text detected — Read extracted content

If currency detected — Announce denomination

Audio output ensures hands-free operation and assists users in real-time decision making.
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C. Algorithm Objective
The proposed algorithm improves mobility safety by combining visual perception, depth-based spatial awareness, and
context-driven voice feedback. The approach emphasizes low processing delay, offline reliability, and practical
usability for wearable assistive systems.

IV.PSEUDO CODE

Step 1: Initialize camera, depth sensor, and audio modules.
Step 2: Capture video frames and depth values continuously.
Step 3: Preprocess frame for analysis.
Step 4: Check obstacle proximity using sensor data.

if (distance < Tsafe) — Generate warning

else — Indicate safe path
Step 5: Perform vision processing (object / text / currency detection).
Step 6: Evaluate active mode.

if (Read Mode) — Extract text

if (Currency Mode) — Identify currency
Step 7: Generate audio feedback via TTS.
Step 8: Repeat for real-time operation.
Step 8: End.

V.SIMULATION RESULTS

The experimental evaluation of the proposed Smart Glasses for Blind People system was conducted using a prototype
consisting of a camera module, depth sensor, and mobile application. The system was tested in controlled indoor
environments and semi-dynamic real-world scenarios to analyze obstacle detection, audio response, and functional
reliability. Real-time processing of video frames and sensor data enabled accurate identification of obstacles and safe
navigation directions.

Performance was evaluated based on response time, detection consistency, and usability. The results indicate that the
integration of vision-based processing with depth sensing improves obstacle awareness and reduces navigation errors.
The system successfully provided immediate audio guidance with minimal delay. Text recognition and Indian currency
identification features were also validated under normal lighting conditions, demonstrating stable performance.

The offline architecture ensured uninterrupted operation without internet dependency, enhancing practical deployment

capability. The wearable frame developed through 3D printing supported stable component integration. Overall
observations confirm that the proposed system provides reliable and efficient assistance for visually impaired users.
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Fig. 3. Obstacle Detection and Navigation Output Fig. 4. Wearable Frame Design for Smart Glasses
VI. CONCLUSION AND FUTURE WORK

The results indicate that the proposed Smart Glasses for Blind People system provides effective navigation assistance
through real-time obstacle detection, text reading, and Indian currency recognition. The integration of vision
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processing, depth sensing, and audio feedback improves user safety and independence. The offline operational design
ensures reliable performance in practical environments.

Future enhancements may include GPS-based navigation, improved recognition accuracy under varying conditions, and
multi-language audio support. Further testing with diverse scenarios and hardware refinement can enhance system
scalability and usability.
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