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Classitying and summarizing extensive datasets from diverse sky surveys is essential for advancing astronomical research.
Integrating data from 4XMM-DR13 (X-ray), SDSS DRI18 (optical), and CatWISE (IR) surveys, we constructed the XMM-WISE-
SDSS sample. Cross-matching with SDSS/LAMOST spectral classifications provided a training set of stars, galaxies, quasars, and
young stellar objects (YSOs). We classified the full sample using CatBoost and Self-Paced Ensemble (SPE) machine learning. The
SPE classifier excelled in YSO identification, detecting 1,102 YSO candidates—including 258 known YSOs. Verification using
LAMOST spectra and SIMBAD/VizieR databases confirmed 412 new YSO candidates. These discoveries substantially expand the
known YSO sample, enabling deeper studies of star formation and evolution. A comprehensive classification catalog for the XMM-
WISE-SDSS sample is provided (http://paperdata.china-vo.org/mxy/table3.csv).
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The spectrum of LAMOST LRS spec-56617-VBO81S05V2_sp06-073.fts. It shows strong Ha emission at 6562.8 i [he spectrum of LAMOST MRS med-59980-TD043724N254338B01_sp14-231 fits. It shows strong Ha emission at 6562.8 A
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