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 ABSTRACT 
High-redshift galaxies provide essential insights into the early universe. However, classifying their types and 

estimating their properties remain challenging due to observational limitations. This study employs Principal 

Component Analysis (PCA) with eigen spectra fitting to decompose spectral data from 10,000 galaxies in the 

Sloan Digital Sky Survey (SDSS). The extracted eigenvalues and eigenvectors are used as the foundation for 

simulating synthetic spectra that resemble observations expected from the James Webb Space Telescope (JWST). 

Using these simulated datasets, we develop a transformation framework to project SDSS photometric and 

spectroscopic data into the JWST-NIRCam observational system. The transformed datasets are then used to train 

machine learning models, including Random Forest (RF), to predict galaxy redshifts and classify their types under 

conditions simulating JWST observations. By incorporating spectral energy distributions (SEDs), photometric data, 

and morphological parameters, a robust training set is created for supervised learning. Preliminary results 

demonstrate that the trained models can accurately predict redshifts. The research contributes to understanding 

the evolution of the galaxy and will support the analysis of upcoming large-scale surveys like those from JWST. 
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