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ABSTRACT

Identifying celestial objects in space is a complex task, traditionally requiring specialized equipment and
expertise. This project introduces a comprehensive solution using advanced deep learning techniques to
automate the identification process of planetary bodies, including planets, asteroids, moons, and more. By
employing the Inception v3 model for classification and the MobileNet model for detection, the system achieves
high accuracy and efficiency in categorizing and localizing celestial objects within input images. To make this
technology accessible to a wider audience, a user-friendly web application interface is developed using HTML,
CSS, JavasScript, and Flask. This interface allows users to easily upload images through their web browser and
receive instant feedback on the identified celestial objects. Upon submission, the system processes the image
using the integrated deep learning models and provides users with detailed information about the identified
objects, including their history, physical characteristics, and relevant astronomical data. This integration not
only enhances the accuracy and efficiency of celestial object identification but also democratizes access to
astronomical knowledge, empowering amateur astronomers, educators, and space enthusiasts to explore and
understand the universe.

Keywords: Celestial object identification, Machine learning, Inception model, Mobile Net, Object
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1. Introduction

Exploring the mysteries of the cosmos has long captivated humanity's imagination, driving the quest to
understand celestial bodies scattered across the vast expanse of space. Traditional astronomical methods, reliant
on manual observation and analysis, have provided invaluable insights into the nature of planets, stars, and
galaxies. However, the sheer volume of astronomical data and the limitations of human capabilities necessitate
innovative approaches to enhance our understanding of the universe. In this era of technological advancement,
the fusion of machine learning and astronomy offers unprecedented opportunities to revolutionize celestial
exploration. By harnessing the power of deep learning algorithms and computer vision techniques, researchers
can automate the process of identifying and analyzing celestial objects, unlocking new realms of discovery and
expanding our cosmic horizons. This project endeavors to leverage these cutting-edge technologies to develop a
system that seamlessly integrates machine learning models with a user-friendly web application interface,
empowering enthusiasts and astronomers alike to embark on a journey of celestial discovery with unprecedented
ease and accessibility. Furthermore, the integration of machine learning techniques with web application
development not only facilitates efficient analysis of astronomical data but also fosters collaboration and
knowledge-sharing within the scientific community.

1.1 Advantages

This novel approach to automate the identification of celestial objects in space using advanced deep learning
techniques. Leveraging the Inception v3 model for classification and the MobileNet model for detection, the
system achieves high accuracy and efficiency in categorizing and localizing planetary bodies, asteroids, moons,
and more within input images. To democratize access to astronomical knowledge, a user-friendly web
application interface is developed using HTML, CSS, JavaScript, and Flask. This interface enables users to
upload images through their web browser and receive instant feedback on the identified celestial objects. Upon
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submission, the system processes the image using integrated deep learning models and provides detailed
information about the identified objects, including their history, physical characteristics, and relevant
astronomical data. By integrating cutting-edge technology with accessible web interfaces, this project not only
enhances the accuracy and efficiency of celestial object identification but also empowers amateur astronomers,
educators, and space enthusiasts to explore and understand the universe more comprehensively.

2. Related Works and Literature Survey

The literature survey and related works for the project encompass a range of studies and initiatives focused on
leveraging advanced technologies to enhance celestial exploration and public engagement in astronomy. Deep
learning techniques have emerged as powerful tools for analyzing astronomical images, with research by
Dieleman et al. (2015) showcasing the effectiveness of convolutional neural networks (CNNSs) in classifying
galaxy morphologies. Object detection, a critical aspect of celestial object identification, has been addressed by
Mashburn et al. (2020), who applied Faster R-CNN to detect and classify galaxies in astronomical images.
Additionally, existing web-based platforms like the Sloan Digital Sky Survey (SDSS) Sky Server provide access
to astronomical data and interactive tools for analysis, while specialized machine learning models trained on
datasets such as Pan-STARRS1 (Banerji et al., 2018) facilitate automated classification of stars, galaxies, and
other celestial objects. Moreover, initiatives promoting public engagement in astronomy, such as Galaxy Zoo
and Zooniverse, crowdsource data analysis tasks to citizen scientists, harnessing the collective efforts of
volunteers to contribute to scientific research. Interactive astronomy tools like the Worldwide Telescope
(WWT) platform enable users to explore astronomical data in immersive virtual environments. Furthermore,
advancements in web-based machine learning applications, exemplified by projects like TensorFlow.js and
ONNX_js, enable the deployment of machine learning models directly in web browsers, facilitating real-time
analysis and interaction with astronomical data. Building upon these insights and technologies, the proposed
project aims to develop a user-friendly system for identifying celestial objects and engaging the public in
celestial exploration, thereby contributing to the advancement of astronomy and scientific literacy.

2.1 Limitations of Previous Work

The previous works and initiatives in the field of celestial exploration and machine learning for astronomy,
while groundbreaking, have encountered certain limitations that warrant consideration for the proposed project.
One limitation lies in the complexity and scalability of machine learning models applied to astronomical data.
While deep learning techniques have shown promise in classifying celestial objects, they often require large-
scale datasets and significant computational resources for training and inference. This poses challenges for
projects aiming to deploy such models in user-friendly web applications, as real-time analysis and
responsiveness may be compromised. Additionally, the reliance on pre-existing datasets for training machine
learning models may introduce biases and limitations in the scope of celestial objects that can be accurately
identified. Furthermore, existing web-based platforms and tools for celestial exploration may lack certain
interactive features or user-friendly interfaces, limiting their accessibility and engagement for a broader
audience. Moreover, while initiatives like Galaxy Zoo and Zooniverse have successfully engaged citizen
scientists in data analysis tasks, they may face constraints in effectively managing and validating contributions
from a large and diverse volunteer base. Addressing these limitations will be crucial for the proposed project to
develop a robust and inclusive system for identifying celestial objects and fostering public participation in
astronomy with ease and accessibility.

2.2 Novelty and Contributions

The proposed project stands out in the realm of celestial exploration and public engagement in astronomy by
introducing several novel elements and contributions. Firstly, it integrates cutting-edge machine learning
techniques, such as the Inception model for classification and MobileNet for detection, to provide a
sophisticated approach to identifying celestial objects. This amalgamation enables precise and efficient analysis
of celestial images, surpassing the capabilities of conventional manual methods. Secondly, the project prioritizes
the development of a user-friendly web application interface, streamlining the process of uploading celestial
images and accessing analysis results. This interface democratizes access to astronomical data and analysis
tools, making celestial exploration accessible to a broad spectrum of users, including amateur astronomers,
students, and enthusiasts. Thirdly, through the incorporation of interactive features and visualization tools within
the web application, the project enhances user engagement and facilitates intuitive exploration of celestial
realms. These features offer users an immersive and educational experience, igniting curiosity and enthusiasm
for astronomy. Furthermore, the project promotes public participation in scientific research by empowering
users to upload images and contribute to celestial object identification. Citizen scientists can utilize the platform
to make new discoveries and contribute valuable data to ongoing astronomical studies, thus expanding our
collective understanding of the universe. Ultimately, the proposed project serves as a catalyst for future
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innovations in celestial exploration and public engagement in astronomy, inspiring further research and
development in the field and unlocking new insights into the mysteries of the cosmos.

3. Proposed Work

The proposed project aims to develop a comprehensive system for identifying celestial objects in space by
leveraging machine learning models and web application development. The project will focus on integrating
advanced machine learning techniques, specifically the Inception model for classification and MobileNet for
detection, to accurately identify celestial objects within uploaded images. A user-friendly web application
interface will be developed to facilitate seamless interaction, allowing users to easily upload celestial images for
analysis. Upon image upload, the integrated machine learning models will process the images and provide users
with detailed information about the identified celestial objects, including their names and relevant historical
data. Additionally, interactive features and visualization tools will be implemented within the web application to
enhance user engagement and facilitate intuitive exploration of celestial realms. Through this project, we aim to
democratize access to astronomical data and analysis tools, inspire curiosity and enthusiasm for astronomy, and
contribute to the advancement of celestial exploration and public engagement in astronomy.

—
DATA COLLECTION sy  PREPROCESSING CLASSIFICATION &
DETECTION

WEB APPLICATION ACCURACY s

3.1 Working of Inception Model

The Inception v3 model, a widely-used convolutional neural network architecture, plays a pivotal role in the
proposed project for celestial object identification. Utilizing its deep layers and intricate network design, the
Inception v3 model extracts high-level features from celestial images uploaded by users through the web
application interface. These features capture intricate patterns and visual cues present in the images, facilitating
accurate classification of celestial objects. The model undergoes a series of convolutional and pooling layers,
enabling it to capture both local and global features of the input images effectively. Additionally, the utilization
of inception modules, featuring multiple convolutional filters of different sizes within each layer, enhances the
model's ability to extract diverse features at various scales. Through this process, the Inception v3 model
distinguishes between different celestial objects present in the uploaded images, providing users with precise
identifications and enriching their celestial exploration experience.

3.2 Working of MobileNet Model

In the proposed project, the MobileNet model serves as a fundamental component for the detection of celestial
objects within uploaded images. MobileNet, renowned for its efficiency and lightweight architecture, is
particularly suited for deployment in resource-constrained environments such as web applications. Within the
project framework, MobileNet processes the celestial images inputted by users through the web interface,
employing its streamlined architecture to swiftly identify and localize celestial objects present within the
images. Through a series of depth wise separable convolutions and pointwise convolutions, MobileNet
efficiently captures spatial information while minimizing computational complexity. Its use of depth wise
separable convolutions allows for the separation of spatial and channel-wise operations, significantly reducing
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the number of parameters and computational cost compared to traditional convolutional layers. By leveraging
Mobile Net’s optimized design, the project ensures rapid and accurate detection of celestial objects, enhancing
users' exploration of the celestial realm through the web application interface.

4. Result

The project successfully integrates advanced machine learning models, Inception v3 and MobileNet, for
accurate identification of celestial objects in uploaded images. Users receive detailed information about
identified celestial objects, enhancing their understanding of the cosmos. The user-friendly web application
interface facilitates seamless navigation and access to analysis results. Interactive features and visualization
tools enhance user engagement, providing an immersive experience in celestial exploration. Public participation
is encouraged, democratizing access to astronomical data and fostering scientific curiosity. Overall, the project's
success underscores its contribution to advancing celestial exploration and inspiring enthusiasm for astronomy
among users.

Classified Celestial Object is Jupiter Planet :

Average Distance from the sun 778,369,000 km
Diameter 142,984 km
Surface Compasition Jovan

Rotation Perlod 9 hours, 55 mirs

Revolution Peciod 11.86 years

. Known No. of Moons )

5. Conclusion

In conclusion, the project has demonstrated the successful integration of advanced machine learning techniques
and web application development to enhance celestial exploration and public engagement in astronomy.
Through the utilization of the Inception v3 and MobileNet models, celestial objects are accurately identified
within uploaded images, providing users with detailed information and enriching their understanding of the
cosmos. The user-friendly interface of the web application ensures seamless navigation, while interactive
features and visualization tools enhance user engagement, fostering a deeper appreciation for celestial realms.
By encouraging public participation and democratizing access to astronomical data, the project contributes to
advancing celestial exploration and inspiring curiosity among enthusiasts and researchers. Moving forward, the
project sets the stage for further innovations in celestial exploration and public engagement in astronomy,
paving the way for continued discovery and exploration of the wonders of the universe.
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