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Fig. 1 Distribution of T, (left), lgg (middle), and [Fe/H] (right) for the training samples
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Fig. 2 An example of spectral preprocessing results. The upper panel shows the spectrum before preprocessing (redshift z), and

the lower panel shows the spectrum after preprocessing.
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Fig. 3 Two-dimensional spectrum example diagram
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Fig. 6 Comparison of training and validation (val) loss for
different variants of SCA-Net (data points at 10-epoch

intervals), all variants have a similar parameter count.

# 1 SCA-NetFEEFHMAEMRMSEStit3%
Table 1 Statistical table of MAE and RMSE for different variants of SCA-Net

T /K lg[g/ (cm - s72)] [Fe/H]/dex
Method
MAE RMSE MAE RMSE MAE RMSE
M-M-M-M 75.62 +4.66 112.90 £+3.86 0.042 4+0.005 0.075 +0.004 0.041 4+0.007 0.067 +0.006
M-M-M-T 81.04 +17.12 126.77 +£17.08 0.042 4+0.003 0.074 +0.006 0.039 + 0.004 0.068 +0.004
M-M-T-T 71.07 +£ 9.43 111.84 + 11.98 0.042 + 0.001 0.074 + 0.002 0.040 + 0.006 0.067 + 0.006
M-T-T-T 78.07 +10.43 119.55 +£15.95 0.045 +0.004 0.077 +0.003 0.045 +£0.013 0.072 +0.012
T-T-T-T 127.48 +£70.42 174.52 +91.26 0.069 £+0.035 0.107 +0.047 0.065 +0.036 0.096 +0.037
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Table 2 Comparison of parameters and latency for different models

Model Params FLOPs Avg latency per sample
M-M-M-M (MBConv) 61.867M 4.738G 1.779 ms
M-M-M-M (Standard) 789.196M 57.826G 4.660 ms
M-M-M-T (MBConv) 83.319M 7.013G 2.231 ms
M-M-M-T (Standard) 628.581M 57.085G 4.769 ms
M-M-T-T (MBConv) 114.239M 4.523G 1.840 ms
M-M-T-T (Standard) 166.526M 22.609G 2.664 ms
M-T-T-T (MBConv) 118.738M 1.876G 1.418 ms
M-T-T-T (Standard) 122.218M 7.294G 1.648 ms

T-T-T-T 119.555M 0.967G 1.334 ms
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Fig. 7 Comparison of SCA-Net predicted values with actual values and residual distribution: (Top) T.,; (Middle) 1gg;
(Bottom) [Fe/H]. The scatter plots on the left represent the data distribution, with the horizontal axis showing the official
LAMOST parameters and the vertical axis showing the parameters predicted by SCA-Net, where y and ¢ denote the mean and
standard deviation of the residual distribution. The KDE curves on the right illustrate the shape of the residual distribution.
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in different spectral regions for parameter prediction.

The horizontal axis represents the window center wavelength, and the vertical axis shows the mean parameter deviation on the

test set after excluding spectral line information within the loss window.
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Table 3 Statistics table of MAE and RMSE for

three methods

Method  T,,/K lg[g/(em-s7%)]  [Fe/H]/dex
GSN 80.00 0.14 0.07
DCN 97.21 0.28 0.13
Ours 71.07 0.04 0.04
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SCA-Net: Automatic Estimation of Stellar Atmospheric Physical
Parameters Based on Efficient Convolution and Attention Mechanisms

ZHANG Hao-kai WANG Hong-feng TAO Zhen-zhao MA Shuo ZHANG Hou-shui
(School of Computer and Information, Dezhou University, Dezhou 253023)

Agstract Estimating stellar atmospheric physical parameters (effective temperature T.g, surface
gravity lgg, and metallicity [Fe/H]) is a primary task in stellar studies. To meet the demand for
analyzing massive stellar spectral data, this study proposes the SCA-Net (Spectral Convolution-
Attention Network) model based on publicly available low-resolution observed spectral data from
LAMOST DRI10 (Large Sky Area Multi-Object Fiber Spectroscopy Telescope Data Release 10). SCA-
Net integrates mobile inverted bottleneck convolution, self-attention mechanisms, and multi-scale
feature fusion to achieve precise estimation of stellar atmospheric physical parameters. Experiments
were conducted on 28913 low-resolution observed spectra, with 8913 used for model training and 20000
for testing. The evaluation metric, Mean Absolute Error (MAE), yielded the following accuracies for the
three stellar atmospheric physical parameters: 71.07 K (T.g), 0.042 (lg[g/ (cm -s7?)]), and 0.040 dex
([Fe/H]). The code of this study is available at: https://github.com/HelKai528/SCA-Net.

Key words stars: fundamental parameters, stars: atmospheres, methods: data analysis, methods:
statistical, techniques: spectroscopic
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