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Exoplanetary atmospheric research using transmission spectroscopy is one of
the most active fields in exoplanetary research. A retrieval technique is used to extract
the transmission spectra for an understanding of the exoplanet atmospheres. However,
traditional retrieval methods (e.g.,, MCMC and nested sampling) take a long time to
retrieve parameters. To save computation time, machine learning methods were used
to retrieve exoplanet atmosphere properties. Apart from that, there are also various
filter selection choices, such as the Johnson-Cousins and Sloan Digital Sky Survey
(SDSS) systems. In the transmission spectroscopy observation, all available filters are
used to receive all possible information without filter ordering or filter selection. The
goal of this research is to use random forest regression, a supervised machine learning
algorithm, to obtain the atmosphere characteristics of Jovian planets from broad-band
transmission spectra at an optical wavelength instead of the traditional method. The
random forest regressor has been shown to have the best accuracy in predicting
planetary radius (R%; =0.999] while also having acceptable accuracy in predicting
planetary mass, temperature, and metallicity of the planetary atmosphere. Random
forest regression takes significantly less time to process while providing results that are
comparable to the PLATON package's nested sampling retrieval. Furthermore, the
feature importance is used to rank the filters. Every iteration, the filter with the lowest
significance is dropped. The filters are arranged in descending sequence as |, U, ¢, i', B,
V, Z', U, r', and R. Our results suggest that, the optimal number of filters that yield the
closest prediction to the highest filters is 7.
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