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Abstract
Image captioning is a pretty modern area of the convergence of computer vision and natu-
ral language processing and is widely used in a range of applications such as multi-modal 
search, robotics, security, remote sensing, medical, and visual aid. The image caption-
ing techniques have witnessed a paradigm shift from classical machine-learning-based 
approaches to the most contemporary deep learning-based techniques. We present an in-
depth investigation of image captioning methodologies in this survey using our proposed 
taxonomy. Furthermore, the study investigates several eras of image captioning advance-
ments, including template-based, retrieval-based, and encoder-decoder-based models. 
We also explore captioning in languages other than English. A thorough investigation of 
benchmark image captioning datasets and assessment measures is also discussed. The 
effectiveness of real-time image captioning is a severe barrier that prevents its use in sensi-
tive applications such as visual aid, security, and medicine. Another observation from our 
research is the scarcity of personalized domain datasets that limits its adoption into more 
advanced issues. Despite influential contributions from several academics, further efforts 
are required to construct substantially robust and reliable image captioning models.
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1  Introduction

One of the fundamental abilities of humans is the potential to detect and comprehend a 
succinct description of the prominent components of an image using natural language. 
With such powerful abilities, it is incredibly simple to predict, and correlate a description 
with every image we encounter. However, making machines imitate such human expertise 
with reliable precision level is the most challenging research problem. A sentence that con-
cisely describes the contents of an image is called the image caption as shown in Fig. 1. 
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