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Problem Statement

When two galaxies merge, their nuclear bulge hosting the SMBH,
come closer and interact with each other, forming dual or even in
certain cases multiple nuclei galaxies. Often, merger process
triggers accretion disk around the SMBHs, leading to the
formation of an Active Galactic Nuclei (AGN) [5]. We are trying to
find dual AGNs in SDSS database usin ML algorithms.
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m GOTHIC [2]:A Graph Boosted iterated Hill Climbing model to
find two or more closely separated nucleus to detect dual or
multiple active galaxies.

m Self-Supervised Representation learning for Astronomical
Images|[4].
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Steps

We aim to use an Active Learning guided self-supervised algorithm
to solve our problem. In the following sections, we discuss our
strategy in a step-by-step fashion.

m Supervised Learning
m Unsupervised and Semi-Supervised Learning
m Self-Supervised Learning

m Active Learning
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Figure: Schematics of VICReg Algorithm [6]

 maintain variance
 bring covariance to zero
 minimize distance

< distribution of transformations
< random transformations

< encoders
: expanders

 batch of images
< batches of views

*  :batches of representations
< batches of embeddings
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Figure: Correlations between the samples
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Our findings till now are promising. The self-supervised backbone
seems to be trained. The upcoming works are -

m Running the data miner to mine over 10 Million samples from
the SDSS database.

m Finding a way to include spectroscopic data in our pipeline.

m Defining a metric to understand the VICReg training process
better.

m Defining a custom loss to make the transition from SSL to
Active Learning smoother.
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