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Abstract

The rapid development of the low-altitude economy has given rise to new technological means for
modernizing urban governance capabilities. Next-generation intelligent agents such as drones and
ground robots demonstrate unique advantages in meeting the demands of complex scenarios like
urban public safety, traffic management, and emergency response. However, single-category ro-
bots struggle to independently fulfill the diverse tasks required for smart city governance due to
their physical form and functional limitations. Therefore, this paper proposes the concept of an
air-ground heterogeneous robot collaboration system for smart city governance. By integrating aer-
ial and ground units, it establishes a flexible operational system capable of seamless switching be-
tween daily operations and emergency responses through intelligent collaboration and comple-
mentary capabilities between the units. The paper introduces and analyzes the system’s overall
framework, core implementation methods, and key technologies in separate sections, and demon-
strates its feasibility for real-world urban applications through typical case studies. This paper pro-
vides a practical technical solution for urban governance that employs refined and intelligent
means.
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Figure 1. Diagram of “cloud-edge-end” architecture
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Figure 2. Diagram of “cloud-edge-end” interaction and data flow
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Figure 3. Diagram of autonomous fault-tolerant mode switching
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Figure 4. Diagram of unified robot access and integration framework
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