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Data-driven polarimetric imaging
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Polarization is one of the fundamental properties of
light waves, manifesting the vector transverse wave na-
ture of light. Deep learning, as an advanced machine
learning paradigm based on neural networks, achieves
exceptional performance in fields such as computer vi-
sion by leveraging the non-linear data representation ca-
pabilities of convolutional kernel modules for learning
and extracting abstract high-dimensional features. Exist-
ing data-driven polarization imaging technologies have
gradually found applications in polarization information
reconstruction and enhancement, target detection,
biomedical imaging, pathological diagnosis, semantic
segmentation, diffusive scattering media, 3D reconstruc-
tion, reflection removal, and other fields.

The research group of Prof. Xiaopeng Shao from Xidi-
an University review "data-driven polarimetric imaging:

a review". This review addresses issues in existing polar-
ization imaging applications and provides an overview of
the research progress in data-driven polarization imaging,
focusing on trends, applications, information utilization,
and discussions on future development directions.

In the realm of data-driven polarization imaging, as a
novel interdisciplinary research area, the complementary
strengths of data-driven approaches and physical models
effectively enhance existing information interpretation
and imaging outcomes, thereby expanding into unknown
application domains. In future research, deeper integra-
tion with existing physical models can be considered to
optimize network training results, improve the inter-
pretability of neural networks, and provide a research
foundation for generating more comprehensive synthetic
datasets.
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