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Breakthrough in Emotional Mind Reading
Photonic Vibration Perception System
Achieves Stable Cross-Individual Recognition

A new publication DOI 10.29026/0et.2025.250010
discusses how a photonic vibration perception system
achieves stable cross-individual recognition.

SHANNON, CLARE, IRELAND, February 5, 2026
/EINPresswire.com/ -- A new publication from Opto-
Electronic Technology; DOI
10.29026/0et.2025.250010, discusses how a
photonic vibration perception system achieves
stable cross-individual recognition.

Emotions are a fundamental component of human
cognition, decision-making, and social behavior, and
they play an important role in applications such as
mental health assessment, human-computer
interaction, wearable devices, and intelligent
healthcare. In recent years, emotion recognition
based on physiological signals has attracted
growing attention. Among these signals, cardiac
activity is considered a particularly promising
objective indicator, as it is closely associated with
emotional arousal. However, a major challenge
remains in practical applications: substantial inter-
subject variability in physiological characteristics,
signal patterns, and emotional responses. This
variability often leads to a marked decline in
performance when emotion recognition models are
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Figure 1 An overview of PCERS. a. Core
principle of PCERS. Physiological changes
are subsequently interpreted by the
central nervous system, generating
emotions and feelings. b. An overview of
the PVSD. c. The signal processing and
classification pipeline

applied across subjects, significantly hindering their translation from laboratory studies to real-

world use.

Meanwhile, conventional cardiac signal acquisition methods still face limitations in wearing
comfort, resistance to motion artifacts, and long-term stability, making them less suitable for
daily-life scenarios. With advances in photonic sensing and intelligent signal processing, novel
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This study introduces a novel cardiac
activity-based framework PCERS(Fig .1) for
cross-subject emotion recognition, offering
several important advances for affective
computing and physiological signal analysis.
First, a photonic sensing system is developed to
capture seismocardiography signals in a non-
invasive and highly sensitive manner. The
system demonstrates fast response, long-term
stability, and strong robustness to motion,
providing a reliable foundation for emotion-
related cardiac monitoring in practical scenarios. Second, a sample entropy-based signal
processing strategy is employed to characterize the intrinsic complexity of cardiac signals. This
approach effectively suppresses motion-induced interference while preserving emotion-relevant
dynamics, resulting in more accurate and robust cardiac activity assessment under both static
and dynamic conditions.

Most importantly, the study introduces a complex network-based representation of cardiac
signals for emotion recognition. Network topological features derived from these signals exhibit
clear differences between emotional states while remaining highly consistent across individuals.
This subject-invariant property directly addresses a longstanding challenge in cross-subject
emotion recognition. As a result, the proposed system achieves strong performance under
subject-independent evaluation, (Fig .2) substantially reducing the performance gap between
subject-dependent and cross-subject emotion recognition. These findings highlight the potential
of the proposed framework to support practical, real-world emotion recognition applications.
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Beijing Normal University at Zhuhai. His primary research interests include biomedical
photonics, brain-computer interfaces, and wearable devices. He has been recognized as a Young
Top-Notch Talent under the Guangdong Special Support Program, listed among the World's Top
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journal Opto-Electronic Engineering. He has led several key research projects, including those
under the National Key Research and Development Program (International Cooperation) and the
National Natural Science Foundation of China (Youth and International Programs). Based on his
research outcomes, he has published over 170 papers in internationally renowned journals and
conferences such as Opto-Electronic Advances, with citations exceeding 4,200. Several of his
papers have been featured as journal covers, selected as highly cited articles, or recommended
by editors. His work has been highlighted by over ten internationally recognized academic media
outlets, including IEEE Spectrum and EurekAlert.
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Opto-Electronic Technology (OET) is an international, peer-reviewed and open access English
language journal. OET publishes reviews, research articles and letters covering engineering
technologies and applications of optics, photonics and optoelectronics.
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