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Abstract

Recent advances in deep learning and intelligent wireless systems are redefining how we sense, interpret,
and interact with the physical world. This keynote explores the convergence of artificial intelligence,
sensing, and communication through three complementary research fronts. First, a deep learning—aided
vehicle classification framework using seismic data demonstrates how ground vibrations captured by
geophones can be transformed into high-accuracy classifiers, enabling cost-efficient and privacy-preserving
traffic monitoring for smart cities. Second, a neural network—based partial discharge identification system
for power cables reveals how Al can enhance the reliability of electrical infrastructure by automatically
recognizing complex discharge patterns, facilitating predictive maintenance in high-voltage systems.
Finally, the talk envisions beyond-5G sensing paradigms where Reconfigurable Intelligent Surfaces (RIS)
turn wireless environments into active sensors, empowering new forms of human activity recognition and
environment-aware communications. By bridging the physical and electromagnetic sensing domains
through Al, these works collectively illustrate a shift toward cognitive, data-driven, and reconfigurable
sensing ecosystems paving the way for sustainable, safe, and intelligent societies in the 6G era.
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