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ABSTRACT:

In recent years, advancements in artificial intelligence and machine learning have led to significant breakthroughs in the fields of computer vision and natural
language processing. One such area of research gaining traction is the development of systems capable of performing complex tasks such as image scenarios
to text and text-to-speech recognition. This project mainly focuses on developing an efficient and accurate system to describe the content of an image by
using the concept of a transformer. This model is trained using the A3DS dataset, which consists of an image and a corresponding caption for each image.
The user needs to input an image, and then the input image is tokenized using the GPT tokenizer. The image features are extracted, which are then encountered
by the ViTimage processor. The ViTimageProcessor is responsible for the textual description of the image. The generated text is converted to speech using
the Python module pyttsx3. The accuracy can be increased by increasing the number of images and captions or incorporating different deep-learning
techniques.

Keywords: GPT - Generative Pre-trained Transformer, ViT - Vision Transformer

Introduction

In any situation, people may see many images in their daily lives, like posters, billboards, etc. Many people may struggle to understand the content
described by the image. Also, impaired people face difficulty understanding the content of the images that they have noticed. Thus, describing
images with textual information is one method of helping people achieve barrier-free visibility in daily life. This paper focuses on giving a textual
description of the images, and the generated textual description will be converted into speech, which helps impaired people understand the
information present in the images. Firstly, the dataset used is A3DS, which contains a lot of images, and for each image, there will be a minimum
of 5 captions. Here, the user inputs an image into the system, where the initial process will tokenize the image and extract its features. With the
extracted feature, a textual description of the images is generated. For the text generated to speech, we used the Python module pytts3, which helps
convert the generated text to speech.

Nomenclature

CNN -Convolution Neural Networks
ViT-Vision Transformer

Proposed Methodology

The main objective of this paper is to produce a textual description of the image and convert the generated text to speech. The proposed system
helps blind people know the content present in the image. The system consists of three modules: an image recognition module, a text generation
module, and a speech synthesis module. Firstly, the A3DS dataset has been trained with a lot of images and corresponding captions associated with
them. Then the user needs to input an image into the system. Once the user inputs the image into the system, the input image is broken down into
pixels, and each pixel of the image is assigned a corresponding value. Then the image feature is extracted and mapped to an already-trained dataset.
Then, it is fed into the ViT image processor, which is responsible for the generation of the textual descriptions for the corresponding images. The
text being generated may differ from the text being generated before, where the user may get a better idea of the image. In the speech generation
module, the text being generated is converted to speech using Python libraries. The text that is being generated will be converted exactly into speech
that can be heard by the impaired, and they can understand the image.
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Fig 1: System Architecture
Based on the provided headings, here's a breakdown of how you might explain the architecture diagram:
User:
The user interacts with the system by uploading an image as input.
Image:
The input to the image can be of any format, like jpg, jpeg, etc.
Dataset:
The A3DS dataset consists of images and corresponding captions related to the images. The dataset will be trained with the corresponding model
for accurate and efficient output.
GPT2Tokenizer:
The GPT2 Tokenizer is responsible for breaking the images into pixels and converting them into tokens that the GPT2 model can understand.
Extract image feature:
The features of the image are extracted, and each has been assigned a specified key value.
ViT image processor:
The image feature extraction is fed to the ViT image processor, which is responsible for the textual description of the image.
TTS:
The textual description of the image will be converted into speech, with the help of Python libraries, pyttxs3.

Result and Discussion

In this, the proposed model is trained with an A3DS dataset where for each image it consists of corresponding captions. Using Vision Transformer
the image features are extracted with the extracted feature which is then fed into GPT tokenizers. The input image is fed into the model. Once the
image is fed into the system the system will generate a textual description of the image. Once the text is generated with the help of text it is converted
to speech.

Fig 3: Generated Text



International Journal of Research Publication and Reviews, Vol (5), Issue (5), May (2024) Page — 540-542 542

To perform a quantitative evaluation of the proposed model we used an A3DS dataset. The evaluation metric for the proposed model is calculated
using BLEU-4, SPICE, and CIDEr scores.

BLEU-4: 0.16035489110087758
SPICE: 15.74
CIDEr: 97.76

Fig 4: Evaluation Score

Conclusion

In conclusion, the system can be adapted to solve day-to-day problems without any constraints and is more efficient and user-friendly. The people
need only to upload the image to the system where the scenario in the image will be automatically given as a textual description. Also, the textual
description is converted into speech which will be helpful for blind people to get the information from the images. Thus The system can be easily
adapted by blind people so that they can also able to get the information or content present in the images. Thus in the future, the system can be
updated with more datasets and incorporate different deep-learning techniques for more accuracy and results.
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