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Abstract

With the wide application of mobile robots in industrial automation, special operations and intelligent
services, their path planning capabilities are increasingly dependent on the communication perfor-
mance of the Robot Operating System (R0OS2). ROS2 has significantly enhanced system reliability
through a decentralized architecture and Data Distribution Service (DDS) middleware. However, the
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strict requirements for communication delay, bandwidth and stability in dynamic and complex en-
vironments for path planning have made middleware performance a key bottleneck affecting real-
time planning accuracy. In recent years, a large number of optimization studies on middleware such
as DDS and Zenoh have emerged, but there is still a lack of cross-dimensional systematic summaries
of performance indicators for multiple protocols and scenarios. This paper reviews the core re-
search achievements in recent years, deeply analyzes the transformation trend of ROS2 middleware
from a general architecture to scenario-customized design; demonstrates the deep coupling mech-
anism between path planning and communication quality of service; and summarizes the system-
level optimization mechanisms of embedded collaboration and edge intelligence. At the end of the
paper, some existing problems in current research are proposed.
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Figure 1. DDS architecture in ROS2 system
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Figure 2. The actual operation diagram of the basic publish-subscribe mode of Zenoh
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Figure 3. Schematic diagram of ROS2 system middleware usage [5]
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Figure 4. With the path planning task-QoS requirement mapping model hierarchical mapping logic diagram
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