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ABSTRACT: Visual data such as images and videos contain rich information, but understanding their content can be 

difficult for users who rely on text-based descriptions. This paper presents an AI-based approach for generating natural-

language captions for images and video clips using deep neural networks. For image captioning, a convolutional neural 

network (CNN) extracts visual features from an input image, while a recurrent sequence model such as Long Short-

Term Memory (LSTM) generates a sentence describing the detected scene. For video captioning, representative frames 

are sampled from the clip, visual features are extracted from those frames, and temporal information is combined to 

produce a concise description of the video. The proposed workflow includes input preprocessing, feature extraction, 

sequence generation, and caption post-processing. Public datasets such as MS COCO can be used for image-caption 

training and evaluation, while an appropriate video-caption dataset is required for video experiments. Performance 

should be assessed using established captioning metrics, including BLEU, METEOR, and CIDEr, alongside human 

review for relevance and readability. Quantitative results must be reported after implementation and testing on the 

selected datasets. 
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I. INTRODUCTION 

 

The rapid growth of digital media has resulted in large collections of images and videos across education, social media, 

healthcare, digital libraries, and surveillance. Although people can interpret visual scenes naturally, automatically 

converting visual content into meaningful language remains a challenging task. Image captioning aims to generate a 

sentence that describes the main objects, actions, attributes, and relationships in a still image. Video captioning extends 

this task by considering changes and events across a sequence of frames. 

 

Traditional image-processing systems often rely on manually designed features and predefined rules. Such methods can 

struggle with complex scenes, varied lighting, occlusion, and diverse object relationships. Deep neural networks can 

learn useful visual representations from data and combine them with language-generation models. In a common 

encoder-decoder design, a CNN acts as the visual encoder and an LSTM acts as the language decoder. Attention-based 

and vision-language transformer models offer further ways to align relevant visual regions with generated words. 

 

The objective of this project is to develop a practical pipeline that accepts an image or video and generates a concise 

natural-language caption. The system is organized into input handling, visual feature extraction, temporal feature 

aggregation for videos, caption generation, and output display. The remainder of this paper reviews related work, 

describes the proposed methodology, outlines evaluation procedures, and discusses limitations and future 

improvements. 

 

II. LITERATURE SURVEY 

 

The Vinyals et al. introduced an encoder-decoder approach for image caption generation in which a convolutional 

network encodes an image and a recurrent neural network generates a sentence. Their work demonstrated that neural 

sequence models could produce captions directly from image features. 
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Karpathy and Fei-Fei explored the alignment between image regions and sentence fragments, helping establish methods 

for relating visual content to language. This line of research highlighted the importance of connecting words with the 

objects and regions they describe. 

 

Xu et al. proposed an attention-based image-captioning model that allows the decoder to focus on different image 

regions while generating each word. Attention improves the model's ability to use localized visual information instead 

of relying only on a single global representation. 

 

III. SYSTEM ARCHITECTURE 

                           

                                                          

IV. EXPERIMENTAL RESULT 

 

The experimental results demonstrate the performance of the proposed AI-based image and video captioning system 

using deep neural networks. The system processes input images and video frames to generate meaningful natural 

language descriptions of the visual content. The Convolutional Neural Network (CNN), such as ResNet, extracts 

important visual features from images, while the Long Short-Term Memory (LSTM) network generates descriptive 

captions based on the extracted features. For video captioning, multiple frames are analyzed to identify relevant objects, 

activities, and scenes. The generated captions are evaluated using metrics such as BLEU, METEOR, and CIDEr to 

assess their relevance and similarity to reference captions. The experimental results demonstrate the potential of deep 

learning techniques to generate accurate, meaningful, and contextually relevant captions for images and videos. 

   

                
 

(a)                                                    (b)                                                                    (c) 
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(d)                                                       (e) 
 

V. CONCLUSION 

 

This paper describes a deep-learning pipeline for generating natural-language captions for images and videos. The 

proposed design combines CNN-based visual feature extraction with sequence-based language generation and extends 

the workflow to video through frame sampling and temporal feature aggregation. Its effectiveness must be established 

through experiments on suitable datasets and transparent reporting of BLEU, METEOR, CIDEr 
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