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Abstract

The infrastructure that bridges in China rely on has reached a large scale, and many bridges are in
the middle and late stages of service. Their structural damage is difficult to detect and may occur
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suddenly, making it difficult to manage. The existing structural health monitoring methods centered
on the cloud have certain limitations in terms of latency, bandwidth, and offline reliability, and cannot
effectively meet the needs of proactive warning. Edge computing is a distributed computing method
close to the data source, which is suitable for information analysis, feature induction and early warn-
ing decision-making in the front end. Therefore, active monitoring of bridge damage is a new idea. This
paper summarizes the efficiency barriers of traditional health monitoring, analyzes the operating
principle of edge computing, proposes a proactive warning concept of edge-cloud cooperation, and
explains the technical points in combination with perception, recognition and classification, pointing
out the difficulties and feasible directions of actual deployment. According to the research conclusions,
edge computing can overcome the bottleneck of centralized cloud, make structural damage known
quickly and deal with it early, which has significant theoretical significance for the safety of the whole
life cycle of bridges.
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