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ABSTRACT:

SpeaksSight is a assistive Al platform that makes visual content more accessible by transforming images into sense-making auditory descriptions. Drawing on
computer vision and natural language processing, the platform examines visual content—recognizing objects, contexts, emotions, and spatial relationships—and
produces accurate, descriptive captions. The captions are then translated into speech using text-to-speech technology, enabling blind and visually impaired
individuals to see and envision visual content through sound. SpeakSight is an example of the social value of Al multimodal technologies in bridging digital gaps
to foster digital inclusion, to support navigation, education, media accessibility, and assistive communication.

1.INTRODUCTION

SpeaksSight is a pioneering assistive technology created to empower visually impaired users by allowing them to comprehend and visualize the content
of images in terms of audio descriptions. The project integrates the best of computer vision, natural language processing (NLP), and text-to-speech (TTS)
synthesis in order to achieve a smooth user experience that converts visual information into speech. The central operation is processing an uploaded
picture, creating a descriptive caption based on sophisticated deep learning models, and reading it out to the user. This multidisciplinary framework is
designed to meet the essential accessibility barrier for the blind community to access visual content in digital media. Building on the development of
image captioning and generative Al systems from classic convolutional neural networks (CNNs) to current transformer-based models. SpeakSight
demonstrates the power of Al for social good. Not only does SpeakSight increase accessibility but also sets the stage for more accessible human-computer
interaction, making visual content accessible by means of sound.

2. REVIEW OF LITERATURE

The technological basis of SpeakSight is based on the development of artificial intelligence models, from initial generative adversarial networks (GANSs)
to current transformer-based architectures such as DALL-E, CLIP, and Vision Transformers. These developments have made tremendous strides in
creating descriptive captions from images, a task essential for accessibility tools.

Visual feature extraction methods like YOLO, ResNet, and ViT (Vision Transformers) are employed to identify and analyse visual elements such as
objects, actions, and scenes. Semantic labelling applies meaningful textual labels (e.g., "a woman riding a bicycle on a street") based on pre-trained
classification and segmentation models. This is followed by Natural Language Generation (NLG), where models such as BERT or GPT generate coherent,
context-sensitive, and emotionally engaging captions from the visual information.

To guarantee access for blind users, user feedback incorporation is utilized to enhance descriptions and contextualize them more accurately. In addition,
multimodal alignment models such as CLIP assist in associating image features with descriptive text in a common embedding space, guaranteeing
semantic precision and consistency. SpeakSight, by virtue of its multi-layered design, interprets silent images into rich soundscapes, assisting visually
impaired users in "seeing" through sound.

3. FIELD OF THE INVENTION

The invention falls within the assistive technologies category, specifically those that promote visually impaired people's accessibility. It is more
specifically about an automatic image interpretation and auditory description system and method. Through computer vision, natural language processing,
and text-to-speech synthesis, the invention provides users who are blind or have low vision with access to visual content through auditory feedback. This
invention intersects at artificial intelligence, human-computer interaction, and inclusive design with the objective to fill the gap of information between
visual media and visually impaired consumers.

SOFTWARE DESCRIPTION

e  PYTHON ( Tensorflow , Pickle , NumPy , tqdm, OpenCV)
e  Tkinter
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CONCLUSION

SpeakSight is a new technology that uses computer vision, natural language processing, and text-to-speech to augment visual accessibility. By
transforming images into faithful and descriptive audio descriptions, SpeakSight allows the blind and visually impaired to comprehend and visualize
visual information through sound. It enhances their independence and facilitates digital inclusion. As an important advance in the application of artificial
intelligence for the benefit of society, SpeakSight solves an important accessibility problem. With ongoing development and feedback from users, it has
the potential for more extensive applications in education, wayfinding, media use, and assistive communication.
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