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Abstract

This talk focuses on efficient inference and fine-tuning of large language models on edge devices, addressing
key challenges in computation, memory, energy, and real-time performance on mobile platforms. The talk
begins by pointing out that deploying separate dense models for each application does not scale on mobile
devices. To solve this, a unified serving framework is proposed, incorporating QoS-aware control, application-
aware reuse, and GPU runtime optimizations to reduce latency while maintaining output quality. The talk then
explores memory bottlenecks in on-device training and fine-tuning, introducing hybrid compression strategies
and novel tensor layouts that achieve significant speedups. For more complex multimedia and robotic scenarios,
the talk presents an NPU-based acceleration scheme for video understanding that fills idle execution resources,
as well as a cache-aware approach for robotic control that boosts inference speed without sacrificing task success.
Finally, the talk looks ahead to thermal-aware scheduling challenges for next-generation wearables like smart
glasses. Overall, this talk systematically presents the complete technical landscape of edge intelligence, from
efficient inference and on-device training to physical-world interaction, bridging theory and practice.
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