Task-oriented Communications for Edge Al

Abstract:

Deep learning has achieved remarkable successes in many application domains, such as computer
vision, image processing, and natural language processing. However, deploying powerful deep
learning models on resource-constrained mobile devices (e.g., wearable or loT devices) faces great
challenges. Recently, edge Al techniques that rely on the emerging mobile edge computing
platforms have been proposed, which forward intermediate features to be processed by a powerful
edge server. To achieve high-accuracy and low-latency inference, effective feature encoders with low
complexity and high compression capability will be needed. This calls for a paradigm shift in
wireless communications, from “data-oriented communications”, which maximize data rates, to
“task-oriented communications”, where the data transmission is an intermediate step to be
optimized for the downstream inference task. This talk will introduce recent progresses on task-
oriented communication for edge inference. An effective design principle based on information
bottleneck will be firstly introduced, which will then be extended to multi-device cooperative
perception based on a distributed information bottleneck framework. Use cases on edge video
analytics and edge-assisted localization for mobile robots will be presented, followed by introduction
of EdgeGPT, an autonomous edge Al system empowered by large language models.
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