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• Figure S1
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Fig. S1. LIBS setup.

• Figure S2

Fig. S2. The physical photo of samples.

• Figure S3

Fig. S3. The physical photo of LIBS system.

• Figure S4



Fig. S4. LSTM structure.

• Figure S5

Fig. S5. The RMSECVs for different LVs.

• Figure S6

Fig. S6. The relationship between variable importance and 

input variables.

× +
×

×

σ

ft it ct̃ ot

ht

ct

σ σ

ct-1

ht-1

xt

tanh

tanh

0.0085
1 2 3 4 5 6 7 8 9 10 11 12

0.010

0.015

0.020

0.025

R
M

SE
C

V

The number of latent variables

Ca

210 240 270 300 330 360 390 420
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

variable importance=0.15

V
ar

ia
bl

e 
im

po
rta

nc
e

Wavelength (nm)



• Table S1

Table S1. The results of different LSTM model network layers
Number of network layers MAPEP

1 0.0801
2 0.0733
3 0.0682
4 0.0658
5 0.0673
6 0.0693
7 0.0669
8 0.0685
9 0.0662
10 0.0682
11 0.0680
12 0.0710


