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ZZ3CHk: (Optical coherence measurement-based penetration depth monitoring
of stainless steel sheets in laser lap welding using long short-term memory network)
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Fig. 5. Comparison of the original keyhole depth signal and the EMD-
reconstructed keyhole depth signal.
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Fig. 14. The typical architecture of LSTM.
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Fig. 15. The penetration depth prediction result for the test set.



Table 5

Prediction accuracy indicators of the LSTM and three other neural network

models.
Model\Criterion MAE RMSE
LSTM 77.31 pm 23.14 pm
RNN 80.94 pm 27.16 pm
DBN 83.69 pm 29.95 pm
ANFIS 88.13 pm 32.52 pm

Bold indicates optimal performance.



JRIAZIVIESE BN

N

o ZWRENIEINNRTE . FIRIAZ

|5 TV ERZE rI1TIE 34

VIR , R B

ANE, MARFIZEHTERRINRENS ENETEHTT

B9E.

o BiFERITHELEIL: LSTM REERIINEHEBITRE LEF T E

Ziatrr g Emlfi a4

ERTEZWIEE (MAE: 227.84 um, RMSE: 77.42 um) , #Zii%

JENREL, IRUET RGTEREMS

RARATTIES

- R ERERY



-1300 1 A I P I " I r | L | g | d I v I % |
1 = Reconstructed keyhole depth
-1400 4 ——e— Actual penetration depth

| == Predicted penetration depth
-1500 =

-1600 -

-1700 -

Depth (um)

-1800
-1900 -

-2000 -

=2100 - .

T ' | ' | ' T ' T ' | ' T ' ' ' |
0 40 80 120 160 200 240 280 320 360
Sample No. [sample]

Fig. 16. The penetration depth prediction result of the validation experiment.



Table 6

Prediction accuracy indicators of the LSTM and three other neural networks

(Validation experiment).

Model\Criterion MAE RMSE

LSTM 227.84 pm 77.42 pm
RNN 236.18 pm 80.59 pm
DBN 241.74 pm 87.03 pm
ANFIS 248.69 pm 90.35 pm

Bold indicates optimal performance.
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