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Abstract: The need for automated image description systems has grown significantly with the rise of 

multimedia content across diverse domains such as social media, digital libraries, and accessibility 

technologies. Smart Caption presents a novel approach for generating intelligent and context-aware image 

descriptions by utilizing a combination of Vision Transformers (ViTs) and Natural Language Processing 

(NLP) Transformer decoders. Unlike traditional convolution-based methods, Vision Transformers treat 

images as sequences of patches, enabling them to capture global image features more effectively. These 

extracted visual features are then processed by a Transformer-based decoder to produce coherent and 

contextually appropriate captions, bridging the gap between image recognition and natural language 

generation. Our approach focuses on leveraging the attention mechanisms inherent in both Vision and NLP 

Transformers to enhance the quality of image descriptions. The ViT architecture is designed to focus on 

relevant regions within an image, while the NLP Transformer decoder is adept at generating fluent and 

detailed descriptions by attending to the most significant visual features. This two-stage process improves 

the precision of object detection, relationship understanding, and scene context in generated captions. 

Experimental results demonstrate that Smart Caption out performs traditional methods in terms of 

accuracy, contextual relevance, and fluency, marking a significant step forward in the field of automated 

image captioning. Through this research, we aim to provide a scalable, efficient, and intelligent solution for 

image description, with potential applications in areas such as accessibility tools for visually impaired 

users, digital content indexing, and automated content generation. Our findings highlight the strengths of 

transformer-based models in bridging vision and language tasks, offering promising directions for future 

research in multimodal AI.. 
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