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Abstract: Missing projectile base pressure signals often occur due to extreme environments during artillery

testing. To address this issue, a time-frequency feature fusion imputation method is proposes based on LSTM
and GAIN to enhances the accuracy of signal reconstruction. The adversarial training principle of the GAIN
network 1s utilized to learn the complex internal patterns and potential distributions of the signal and to ensure
consistency between the global structure and local features during the imputation process. A time-frequency
feature fusion strategy and a dual-branch parallel and serial structure are adopted to extract and integrate both
time-domain and frequency-domain features of the base pressure signal. As a result, the critical signal
information of the signal is comprehensively captured. LSTM networks with sequential processing capability
is incorporated to learn and capture temporal patterns and long-term dependencies within the signal, as well

as ensure the temporal completeness and coherence of the reconstructed signal. Experimental results show that
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the reconstructed signals are highly similar to the complete signals. The goodness-of-fit reach 0. 973 6 under
a 15 dB signal-to-noise ratio(SNR)and 0. 996 8 under a 30 dB SNR, respectively.

Key words: projectile base pressure; incomplete signal filling; time-frequency feature fusion; long-short term

memory networks (LSTM); generative adversarial imputation nets(GAIN)
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Fig. 9 15 dB noise-containing analog signal experimental results
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