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Abstract

Climate change and increasingly unpredictable marine environments are reshaping the future of
traditional cage aquaculture. To address these challenges, the integration of Artificial Intelligence and the
Internet of Things (AloT) is rapidly transforming aquaculture into a highly automated, data-driven, and
resilient production system. This keynote will explore the core technologies enabling smart aquaculture—
including adaptive water-quality sensing, fish behavior analytics, intelligent feeding mechanisms, and
edge-Al computing frameworks. By combining real-time sensing with Al-powered decision models,
aquaculture operators can achieve predictive maintenance, precision feeding control, operational
efficiency, and sustainable resource utilization. Practical deployments such as the Penghu Smart
Aquaculture Demonstration Project and the AloT Box ecosystem will be shared to highlight how AloT
can accelerate digital transformation and unlock scalable, energy-efficient, and commercially viable smart
farming architectures. Finally, the talk will examine emerging challenges—including data governance,
model robustness, cybersecurity, and industrial adoption—and propose a forward-looking roadmap
toward building resilient next-generation marine farming systems.
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