Supplementary Information (Sl) for Journal of Analytical Atomic Spectrometry.
This journal is © The Royal Society of Chemistry 2026

Machine Learning Optimized LIBS Spectral Feature Extraction

for Indoor Carbon Concentration Dynamics and Forecasting

Nuerbiye Aizezi, Yanpeng Ye, Asiri Iroshan and Yuzhu Liu*

Regression analysis Shap value Shap interaction
RF
al a2, a3,
(a1) ( )—0.75 -0.60 -0.45 -030 -0.15 0.0 0.15 (23)
T 7 7
1000 set (#=0.356) 6 6| 0.0003 -0.0016 0.0004
© 8000 Y=x 5 5+ 0.0059 00015 -0.0044
=}
®
_: 6000 g 4 g 44-00044 0.0007 0.0003
@ w3 ® 3 g
g 4000 3: & -0.0048 -0.0007
°
o 2 24 0.0052
a 2000}
1 14
| 1 1 1 |
2000 4000 6000 8000 10000 0.000 0.017 0.034 0.051 0.068 0.085 3 4
SVR True values Mean(|SHAP value|) Feature
b1 b2 b3
(b1) ( )—2.95 -236 -177 -118 -059 0.00 (b3)
10000 ( 2 ) 6 0.0005 0.0006 -0.0004 -0.0003 0.0001
@ Test Set (R"=0.989
¥ goop——Y=% 54-0.0019 0.0001 -0.0008 -0.0007
3
S 5000 o © 44 0.0003 -0.0003
] 2 2
-1 © © 34
G 4000 R i
E 2-4-0.0019
& 2000~
14
0 | | | . . .
2000 4000 6000 8000 10000 000 011 022 033 044 055 1 3 4
LSSVM True values Mean(|SHAP value|) Feature
(c1) (€ 55 180 126 063 000 063 (e3)
10000 - Test Set (1=0.992) 6 600016 0.0009 -0.0013 -0.0067 -0.0036
° es| =0
§ 8000, —Y=X 5 54-0.0050 -0.0022 -0.0027
g 6000 g 4 g 4 +-0.0053 -0.0051 -0.0050
B = 3 ® 34-0.0035 0.0023
S 4000 & &
©
[ 2 2 0.0008
a 2000
1 1
| 1 |
2000 4000 6000 8000 10000 00 01 02 03 04 05 06 1 2 3 4 5 6
True values Mean(|SHAP value|) Feature

Fig. S1 Regression performance and SHAP-based feature importance of RF, SVR, and LSSVM

models for wood combustion.
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Fig. S2 Regression performance and SHAP-based feature importance of RF, SVR, and LSSVM

models for carton combustion.
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Fig. S3 Training set confusion matrix.
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Confusion matrix of the test set
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Fig. S4 Testing set confusion matrix.




