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Abstract

Electronic skin (e-skin) is a flexible electronic device capable of mimicking the sensory functions of
EIEH .
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human skin. Its sensing capabilities are evolving from single-modal to multimodal fusion, gradually
transitioning from laboratory research to commercialization. By integrating tactile, chemical, and
temperature-humidity sensors, e-skin can perceive pressure, detect biomarkers, and adapt to envi-
ronmental changes through these functionalities. It demonstrates significant potential in fields such
as healthcare monitoring, smart wearables, and robotics. The application of deep learning technol-
ogies, such as Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), Trans-
formers, and Spiking Neural Networks (SNNs), has significantly enhanced the efficiency of multi-
modal data processing and the intelligence level of e-skin, driving its development in health moni-
toring and human-machine interaction. However, e-skin still faces challenges such as multimodal
signal decoupling, biocompatibility, and energy efficiency. In the future, with the introduction of novel
sensors, lightweight algorithms, biomimetic materials, and self-powered technologies, e-skin is ex-
pected to further improve sensing accuracy and cost-effectiveness. Additionally, the integration of
deep learning models and interdisciplinary collaboration will accelerate the optimization of e-skin
performance and its industrialization. This paper reviews the multimodal sensing technologies and
deep learning applications of e-skin, analyzes current challenges, and provides insights into future
development directions, offering a reference for its technological advancement and commercializa-
tion.
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Table 1. Comparison and analysis of characteristics of multimodal sensors for electronic skin
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Hh BP0 2% 18 A A AR 8 A AR S A2 O 48 AN T T2 AR 2 B 7T REAE At TR A% SR (B PR e 2 X 2% A 73 T
Fe 35 T BBk, REWs SEAF IS I AR BEAE 5284k, AT BEIRDL[9]. IXLEHT TR, AP
BN BE A BT B IR B SR A5 5 A RGBS RAE, D SEid AN F 3240 1 3 HF
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Table 2. Comparison of working principles and applications of deep learning models in electronic skin
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