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Background

In recent years, a lot of research endeavors have been devoted to edge intelligence [7-9]. Indeed, by bringing
Artificial Intelligence (AI) solutions to edge devices (e.g. Internet-of-Things (IoT) devices, access points), large
volumes of locally generated data can be collected and analyzed to provide real-time insights [3,10]. However,
despite the proliferation of edge intelligence, little progress has been made to unleash its full potential in
robotic systems. As robotic operations usually involve intricate interactions among distributed components,
integrating real-time Al workloads into robotic applications imposes unprecedented pressure on both the control
plane and the infrastructure. Currently, it is unclear whether existing robotics middleware can deal with this
unprecedented Al pressure and how they can efficiently integrate real-time Al techniques such as Reinforcement
Learning without introducing delay or impairing system integrity and performance.

Objective

In this project, we will benchmark real-time robotics middleware for Al-enabled applications. The study aims
at comparing the communication and computation performance of these middleware under the classical robotic
control traffic vs. real-time Al-generated workload. Using the study results, we will select the best Al-workload-
friendly middleware and extend its functionalities to enable the integration of distributed Reinforcement Learn-
ing within the robotic system. The resulting middleware is expected to support Al-based robotics applications
without degrading the reliability and performance of the robots. This work will be conducted under the sup-
port of an international research team. Sound experimental results and prototype implementations can be
considered for future publication in prestigious international conferences or journals.

Tasks

e Develop a comprehensive understanding of realtime robots middlewares (e.g. ROS2 DDS [4], Fast
RTPS [1], RoboFrame [5]).

e Benchmark the performance of a selected set of real-time middleware under Al generated communication
and computation workload.

e Propose a design method to extend existing middleware to integrate distributed Al solutions (e.g. rein-
forcement learning).



Required skills

e Solid background on academic research and system development. Familiar with programming languages
including Python, C, and C++.

e Experience with robotic systems (e.g., ROS [6]).

Fundamental understanding of Reinforcement Learning.

Knowledge of network softwarization [2] and edge computing is a plus.

Fluent communication in English.
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