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Introduction:

Individuals with visual impairments face challenges in accessing information and
communicating effectively, impacting their independence in daily life. Existing assistive tools
are limited, as they often cannot read text in real time or lack practical, Al-driven solutions
suitable for everyday environments. There is a need for a portable, intelligent system that
integrates computer vision and audio technologies to provide accurate, real-time assistance.

Objectives:

1. Capturing text and color information, converting the extracted content into speech, and
supporting a memory mode that stores visual information and later retrieves it by
matching live camera images for real-time assistance through earphones.

2. Reconstruction of dysphonic (impaired) speech into text and generate normal speech
from the processed text, providing improved and understandable vocal output.

Methodology:
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Figure 1. Block diagram of wearable smart spectacles based assistive system for blind and dysphonic
individuals
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The system begins by capturing inputs in the form of video frames and audio signals through
the camera and microphone. These inputs are converted into suitable formats (.png for
images and .wav for audio) and passed to the preprocessing stage. In preprocessing,
images are converted to grayscale and enhanced, while audio signals are denoised to
improve quality. The processed data is then sent to the recognition module, where object
detection and text extraction are performed. The recognized information is converted into
meaningful textual data representing the surroundings. This text is then passed to the
transformation stage, where it is converted into speech output. An evaluation step is
included to refine the generated output, such as correcting errors in text. Finally, the system
delivers clear audio feedback to the user. This pipeline ensures real-time assistance for
visually impaired individuals.

The current implementation of the project has been successfully developed and tested on a
laptop environment. The system uses camera and microphone inputs to process real-time
data. The vision module employs YOLOVS8 to detect objects and identify documents within
the surroundings. For text recognition, PaddleOCR is used to extract textual information
from captured frames, which is then converted into speech output. A colour detection
module based on predefined HSV ranges is also implemented to identify dominant object
colours. Additionally, a memory feature using the EfficientNet-Lite0 model has been
developed to store and match visual embeddings, enabling recognition of previously seen
objects.

Result and Conclusion:
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Figure 2. Real-Time Color Identification
The system takes a live camera input where an object (perfume bottle) is detected using
YOLO, along with a person in the frame. Simultaneously, color detection identifies the
dominant color (blue) of the object and displays it as output as shown in figure 2.
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Figure 3. Text Extraction and Speech Output
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The system captures an image of printed text (book page) and processes it using OCR to
extract readable sentences. The extracted text is displayed and converted into speech
output, enabling auditory assistance for visually impaired users as shown in figure 3.

The system demonstrates a low-cost wearable assistive solution that integrates OCR, colour
detection, and memory-based object recognition, operating efficiently on a Raspberry Pi 5
with near real-time performance. It functions offline, making it practical for real-world
deployment, and the current progress includes a fully functional prototype with a complete
vision module codebase.
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Future Scope:The future scope of this project focuses on improving both performance and
usability. The object detection module can be enhanced using advanced deep learning
models to achieve higher accuracy and detect a wider range of objects in real-world
environments. Similarly, the OCR system can be improved to handle complex conditions
such as poor lighting, varied text orientations, and multilingual text. Alongside software
advancements, the hardware can be miniaturized into a compact and lightweight wearable
form using efficient embedded systems. Optimizing power consumption and battery life will
further enhance practicality. These improvements will make the system more reliable,
efficient, and suitable for everyday use by visually impaired individuals.
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