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Abstract

Cloud-Edge-End collaborative computing has emerged as a critical architecture to address the chal-
lenges of data explosion and the demand for real-time intelligence. By efficiently distributing com-
putational tasks across end devices, edge nodes, and the cloud, this paradigm effectively mitigates
bottlenecks inherent in traditional cloud computing, such as high latency, bandwidth pressure, and
privacy concerns. This paper systematically reviews the state-of-the-art in Cloud-Edge-End collab-
orative computing and intelligence, analyzing key research from two primary dimensions: the con-
struction of collaborative computing frameworks and the implementation of distributed intelligence.
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It summarizes pivotal technical approaches, including task offloading, resource scheduling, multi-
modal perception, and federated learning. Furthermore, the paper outlines future development
trends, identifying computing power networking, edge intelligence, green computing, and intrinsic
security as core directions for advancing collaborative intelligent infrastructure, providing a theo-
retical reference for building efficient, trustworthy, and sustainable systems.
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Figure 1. Cloud-edge-end collaborative computing architecture diagram
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Table 1. Research status of cloud-edge-end collaborative computing
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