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Abstract: Network infrastructure for Extended Reality (XR) encompasses an end-to-end design of
content management, data transmission, and interactive rendering. However, traditional network
infrastructure suffers from sub-optimal designs such as discrete content representation, handcrafted
compression, and redundancy-based fault tolerance, which fail to deliver photo-realistic, smooth,
and reliable XR experiences. Artificial Intelligence (AI) offers promising solutions to these problems
by being generic, jointly optimized, and generative, but Al-based systems often struggle to meet
practical requirements for XR such as throughput and latency.

In this talk, I will showcase how to tackle this challenge with the intelligent network infrastruc-

ture for XR, which is featured by a co-design of Al and systems: (1) Adapting system optimization
based on the systematic abstraction of evolving AI models, and (2) Customizing Al designs ac-
cording to the analysis of the XR system’s context information. I will first present NeRFHub, a
framework designed to serve emerging, photo-realistic Al-driven representations (e.g., Neural Ra-
diance Fields) to mobile devices. The key challenge is the prohibitive demand for computation and
bandwidth resources of Al-driven representations. This research introduces a novel way for adapt-
ing Al-driven representations by formulating a constrained multi-objective optimization (MOO)
problem, which is jointly solved with classic design space exploration techniques and fine-tuning
of AT models. Furthermore, I will introduce LiFteR, a bandwidth-efficient video streaming system
powered by Al-based video compression. The key limitation of existing Al-based video compres-
sion is its slow decoding speed, leading to issues such as rebuffering. LiFteR accelerates Al-based
compression with a binary-tree-based workflow and a multi-frame codec design, enabling parallel
acceleration of frame processing without compromising bandwidth efficiency.
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