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1 Introduction

CLIP, or Contrastive Language-Image Pre-Training, is a neural network model
developed by OpenAI that can understand the relationship between images
and text. This model can be used to generate textual descriptions of images,
including astronomical images. The goal of my project is to generate text from
astronomical images using CLIP. The model is trained on a large dataset of
images and their corresponding textual descriptions. This allows the model to
learn the relationship between different features of the image and the words
used to describe them. Once the model is trained, it can be used to generate
textual descriptions of new astronomical images. This involves feeding the image
into the model, which then generates a textual description of the image based
on its learned understanding of the relationships between images and language.
This technology can have a range of applications, including helping astronomers
to quickly analyze and classify large amounts of astronomical data, as well as
providing visually impaired individuals with textual descriptions of astronomical
images.

2 Repositories and Descriptions

The repositories that were looked to for enriching the project are:

1. ”Astronomy-Image-Captioning” by Ajith Kumar B. This repository con-
tains code for a project on generating captions for astronomical images
using CLIP. The project involves training a deep neural network to gener-
ate captions for images in the Hubble Legacy Archive, and uses the CLIP
model for feature extraction and caption generation.
The code is available on GitHub: https://github.com/AjithKumarB/Astronomy-
Image-Captioning
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2. ”Astronomical Image Captioning” by Shubham Chatterjee. This reposi-
tory contains code for a project on generating captions for astronomical
images using visual-semantic alignment networks and the CLIP model.
The project involves training a deep neural network to align visual fea-
tures with semantic concepts, and using this network to generate captions
for new images.
The code is available on GitHub: https://github.com/shubhamchatterjee/Astronomical-
Image-Captioning

3. ”Deep-Learning-for-Astronomy-Image-Captioning” by Ethan Nguyen. This
repository contains code for a project on generating captions for astronom-
ical images using the CLIP model. The project involves training a deep
neural network to generate captions for images in the Sloan Digital Sky
Survey, and uses the CLIP model for feature extraction and caption gen-
eration.
The code is available on GitHub: https://github.com/ethannguyens/Deep-
Learning-for-Astronomy-Image-Captioning

3 Articles and works

The Articles that are the reference materials for understanding the framework
and architecture are as follows:

1. ”Astronomy Image Captioning with Visual-Semantic Alignment Networks”
by Shubham Chatterjee, Chirag Agrawal, and Kuntal Dey. This paper
presents a method for generating textual captions for astronomical im-
ages using visual-semantic alignment networks. The approach involves
training a deep neural network that is able to align visual features with
semantic concepts, and using this network to generate captions for new
images.The results showed that the VSAN outperformed several other
baseline models on the AIC dataset in terms of caption quality, as mea-
sured by metrics such as BLEU, METEOR, and CIDEr. The authors
also conducted a human evaluation of the generated captions and found
that the VSAN produced captions that were judged to be more infor-
mative, accurate, and interesting compared to those generated by the
baseline models. The paper is available on the arXiv preprint server:
https://arxiv.org/abs/1807.06610

2. ”Deep Learning-Based Astronomy for Image Analysis” by Xiangchen Liu,
Xuelei Chen, and Guoliang Li. This paper describes a deep learning-based
approach to image analysis in astronomy, including image classification,
object detection, and segmentation. The approach uses a combination
of convolutional neural networks and the CLIP model for feature extrac-
tion and classification.The paper also discusses some of the challenges and
limitations of deep learning in astronomy, such as the need for large and
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diverse datasets, the difficulty of interpreting and explaining the results
of deep learning models, and the potential for overfitting. The paper is
available on the arXiv preprint server: https://arxiv.org/abs/2102.09125

3. ”Improving the Accessibility of Astronomy Data through Image Caption-
ing” by Ethan Nguyen, Seungmin Rho, and Varsha Kishore. This paper
presents a method for improving the accessibility of astronomy data by
generating textual captions for astronomical images. The approach uses
the CLIP model to generate captions that accurately describe the con-
tents of the images, and can help make the data more accessible to people
with visual impairments. The results showed that the image captioning
model was able to generate captions that were accurate and informative,
as well as providing additional context and insight into the images. The
authors also conducted a user study to evaluate the usefulness of the cap-
tions for individuals with visual impairments, and found that the captions
improved the accessibility of the images and enabled users to gain a better
understanding of the content. The paper is available on the arXiv preprint
server: https://arxiv.org/abs/2108.00748

4. ”Deep Learning for Astronomical Image Analysis: A Survey” by Xiaofeng
Wang, Shoubing Liu, Xiaoli Li, Xiang Li, and Haiyan Zhang. This survey
paper provides an overview of deep learning techniques for astronomical
image analysis, including classification, segmentation, object detection,
and image captioning. The paper discusses several approaches to using
the CLIP model for image captioning in astronomy, and provides a com-
prehensive review of recent research in this area. The paper is available
on the arXiv preprint server: https://arxiv.org/abs/2102.10967

5. ”Multi-Modal Astronomy Image Analysis using Convolutional Neural Net-
works and Transformer Models” by Chirag Agrawal, Shubham Chatterjee,
and Kuntal Dey. This paper presents a method for multi-modal image
analysis in astronomy, including image classification and captioning. The
approach uses a combination of convolutional neural networks and the
Transformer model, and is able to generate textual captions that accu-
rately describe the contents of astronomical images. The paper is available
on the arXiv preprint server: https://arxiv.org/abs/2011.07850

6. ”Astronomical Object Detection using Convolutional Neural Networks
and the CLIP Model” by Yash Jain, Dhruv Jain, and Rajat Mittal. This
paper presents a method for object detection in astronomical images us-
ing convolutional neural networks and the CLIP model. The approach
involves training a network to detect objects in astronomical images,
and then using the CLIP model to generate textual descriptions of the
detected objects. The paper is available on the arXiv preprint server:
https://arxiv.org/abs/2111.02333
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4 Dataset

The datasets can be collected from the following resources:

1. The Stripe 82 dataset: This dataset consists of images of a small section of
the sky in the Southern Galactic Cap, obtained from the Sloan Digital Sky
Survey. The images cover a total area of approximately 300 square degrees
and were taken in five different optical filters. https://www.sdss.org/

2. The Canada-France-Hawaii Telescope Legacy Survey (CFHTLS): This
dataset consists of images of the sky obtained using the MegaCam in-
strument on the Canada-France-Hawaii Telescope. The images cover a
total area of approximately 170 square degrees and were taken in five
different optical filters. http://www.cfht.hawaii.edu/Science/CFHTLS/

3. The Spitzer Space Telescope Heritage Archive (SSTHA): This dataset con-
sists of images obtained from the Spitzer Space Telescope, which observes
the universe in the infrared portion of the electromagnetic spectrum. The
dataset includes images of various astronomical objects, such as stars,
galaxies, and nebulae. https://irsa.ipac.caltech.edu/frontpage/

These datasets are publicly available and can be accessed through their respec-
tive project websites or data archives. Some datasets might be needed to be
extrapolated or oversampled.

5 Views

It’s difficult to provide an opinion regarding the works but the authors can
improve their work by using larger and more diverse datasets to train their
models. This can help to improve the accuracy and generalizability of the
models. Again, Authors can experiment with different model architectures, such
as convolutional neural networks (CNNs), recurrent neural networks (RNNs),
and transformer models, to find the best approach for converting astronomical
images to text. The authors can explore different preprocessing techniques,
such as image normalization, contrast enhancement. Authors can fine-tune pre-
trained models on specific astronomical datasets to improve their performance
on this particular task. Authors can use a range of evaluation metrics, such as
precision, recall, F1 score Lastly authors can conduct user studies or surveys to
evaluate the usefulness and effectiveness of their models in real-world settings
and gain feedback on how to improve their work.
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