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CHAPTER -3

ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING IN ASTRONOMY

'Rida Fatima and '"Mohd Shahalam
'Department of Physics, Integral University, Lucknow, 226026, India

This chapter examines the advancements, challenges, and limitations of
Artificial Intelligence (AI) and Machine Learning (ML) in the study of the
cosmos. The rapid expansion of high-volume astronomical datasets has
necessitated the development of advanced computational frameworks for
efficient data processing and analysis. Astronomy, regarded as the oldest
scientific discipline, has evolved significantly from its mythological origins
to the modern era. In contrast, Al is a contemporary field characterized by
its problem-solving capabilities, language processing, and learning
properties. The application of AI is increasingly essential in astronomy.
Supervised, Unsupervised, and deep learning models have demonstrated
strong performance in galaxy classification, exoplanet detection, and
gravitational wave signal extraction. These models have transformed the
field by enabling more accurate and efficient detection. Despite these
advancements, significant challenges remain. This chapter discusses these
challenges alongside potential solutions, contributing to the on-going
integration of AI and ML within astronomy.

INTRODUCTION:

Al and ML simplify data processing, improve the detection of
patterns, and automate the analysis of difficult processes. Consider a
team of astronomers sitting at their computers late at night staring at a
flow of data emitted by the NASA Space Telescope, Kepler [1]. In 2016,
a computer algorithm simultaneously marked an abnormality in a spot
that people would have overlooked; a small dip in the light of a star. This
detection led to the identification of Kepler-90i which is an Earth-sized
exoplanet orbiting a star that is almost 2,500 light-years from Earth [2]. It
was one of the first times when Al contributed to redirecting human
interest to a new world.
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