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Diagnosis of Endpoint Effects in Gas Sensors Based on Extended Compensation Strategy

ZHU lJiansong , XING Boxuan, MENG Fanli, WANG Hao, TANG Kun

( Northeastern University ,Shenyang 110819 , China)

Abstract; To address the issue of decomposition result distortion caused by endpoint effects when
empirical mode decomposition (EMD) is applied to non-stationary signals,a coupled model based
on the sparrow search algorithm( SSA ) and long short-term memory (LSTM ) network is proposed.
This model overcomes the limitation of traditional gradient descent algorithms that are prone to get-
ting stuck in local optima, significantly improving the accuracy of time series prediction. Firstly , the
gas response signal is preprocessed into periodic characteristic variables. Then,a bidirectional peri-
odic extension strategy is adopted, and through deep training with LSTM-SSA, a prediction se-
quence extending one period at both the beginning and the end is generated. Finally,a composite
signal is constructed using the bidirectional prediction sequence for EMD. Experimental results u-
sing acetone and toluene signals show that when EMD is performed after LSTM-SSA prediction , the
energy error caused by endpoint effects is reduced by 74. 966% and 23. 368 % ,respectively,and the
orthogonality coefficient is increased by 51. 444% and 34. 990% ,respectively. This effectively sup-
presses the amplitude distortion of mode components at the endpoints and enhances the reliability of
EMD, providing a new approach for feature extraction of gas sensing signals and industrial safety

monitoring.
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