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(57) Abstract :

ABSTRACT [0014] Image captioning is the task of generating textual descriptions from visual content using a combination of computer vision and natural language
processing. This project implements a deep learning-based image captioning system that employs the VGG16 convolutional neural network (CNN) for feature
extraction and a recurrent neural network (RNN) with LSTM units for sentence generation. The Flickr8k dataset is used to train and evaluate the model. Each image is
processed through the VGG16 model to extract high-level features, which are then input to the LSTM-based decoder to generate relevant captions. Captions are pre-
processed using tokenization and padding techniques. The model is evaluated using BLEU scores to compare generated captions with human-annotated references. The
findings have applications in the areas of content indexing, assistive technology for the visually impaired, and enhancing user interfaces on image-centric systems.
[0015] This approach demonstrates the effectiveness of combining pre-trained visual encoders with sequential language models. The results are promising and indicate
potential for real-world applications such as image indexing, accessibility tools for the visually impaired, and content-based image retrieval. Overall, the system
achieves meaningful alignment between visual input and natural language output. It effectively bridges the gap between image understanding and language generation.
This work serves as a foundation for more advanced multimodal Al systems. A Streamlit web app is created that generates image captions using two models: a custom
VGG16+LSTM and a pretrained BLIP transformer. It supports image upload/URL input, feature extraction, and real-time caption comparison with a user-friendly
interface.
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