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In modern society, where network and cloud infrastructures serve as critical lifelines, rapid
responses to large-scale congestion and failures, as well as timely recovery from disasters, are
of paramount importance. In particular, the early recovery of optical networks that carry mas-
sive volumes of traffic is indispensable for maintaining the continuity of communication services.
Nevertheless, current recovery procedures and the ICT technologies that support them are insuf-
ficient to fully meet these requirements, resulting in a significant gap between operational needs
and recovery capabilities. To enhance the resilience of optical networks, we have developed and
demonstrated closed-loop control that detects the early signs of failures and responds before they
escalate into service disruptions. Through international collaboration, we are also developing a
platform that shares data across optical testbeds under controlled access, so that the learning data
essential for accurate machine-learning models can be aggregated across institutions.
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