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Abstract

Cardiac signals are crucial for assessing human health and emotional states. Features such as heart rate
variability (HRV) are widely applied in emotion recognition and stress testing. Imaging photoplethysmog-
raphy (iPPG) enables remote, non-contact monitoring, from which heartbeat intervals and HRV can be de-
rived, demonstrating broad application prospects. These features rely on accurate detection of heartbeat
peaks. However, traditional iPPG signal extraction methods often yield poor-quality signals susceptible to
interference-induced artifacts, which compromise heartbeat interval calculations. This study explores neural
network-based approaches for iPPG signal processing and proposes an IMTransformer network for wave-
form reconstruction. The network improves upon the traditional Transformer architecture by incorporating
a GRU structure to enhance local temporal dependencies. Comparative experiments evaluate the proposed
IMTransformer against conventional Transformers, SE-Transformer (used in speech enhancement), and ex-
isting methods (LSTM and PulseGAN) from literature. Results validate the superiority of IMTransformer in
reducing heart rate calculation errors, improving signal-to-noise ratio (SNR), and enhancing waveform con-
sistency. This work demonstrates the feasibility of deriving reliable cardiac features (e.g., HRV) from iPPG
signals, laying the foundation for expanding the application of facial video analysis in stress detection and
emotion classification.
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