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Research on Real-time Optimization Strategy of Intelligent Management Tasks under
Edge-Computing Environment

Qian Ziyang
(School of Management, Guangdong Ocean University, Zhanjiang, Guangdong 524088)

Abstract: With the popularization of internet-of-things sensors and intelligent management terminals, massive sensing data and
intelligent control tasks are gradually delivered to edge-computing nodes. Random bandwidth fluctuation, link latency, heterogeneous
computing capacity of edge nodes and data-transmission congestion break the sensing-computation-feedback data closed-loop, leading to
response timeout of multiple intelligent-management tasks and hindering the deployment of smart security, equipment supervision,
environmental monitoring and park-operation services. This paper analyses the structural influence of bandwidth fluctuation and
communication delay on the timeliness of data closed-loop. Four major optimization approaches are explored, including dynamic
priority-based task management, layered deployment and computation offloading, lightweight compression and self-adaptive precision
adjustment of inference models, multi-node cooperative caching and data prefetching. The combined multi-dimensional scheduling
scheme can cut down queuing delay, transmission overhead and model-inference latency while improving resource-utilization ratio of
edge servers. These strategies provide technical support for edge-intelligent management systems such as smart-city facilities and
marine-environment monitoring, and guarantee low-latency delivery of control instructions.

Keywords: edge computing; intelligent-management task; latency optimization; task offloading; cooperative cache; model
lightweight
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