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In this study, we developed a novel participatory sensing platform that

achieves a balance between privacy protection and real-time capability. The system enables on-device
estimation of location context and user emotions, combined with federated learning for knowledge
sharing, and delivers high-precision urban Pol congestion prediction and an emotion estimation
method that does not require eye-tracking or physiological sensors. Furthermore, we proposed and
implemented federated learning for tourism object recognition, an opportunistic learning framework
for Android devices, an automated image generation system reflecting current tourist site context,
and an image differential privacy + k-anonymity method for crowd tracking, demonstrating the

system’ s practical applicability in the fields of tourism and urban services.
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