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Abstract: Infrastructure construction is shifting from large-
scale expansion towards a balance between new construction
and the maintenance of existing assets. Assessing the service
safety of bridges, tunnels, dams, and other large structures
requires continuous and precise deformation observations. Vi-
sion-based measurement derives a sequence of images using a
camera and calculates structural displacements, which offers
advantages such as non-contact operation, multi-point syn-

chronization, and low cost. However, differences between

laboratory accuracy and long-term field accuracy limit its engi-
neering application. This paper reviews technical advances in
visual monitoring of infrastructure deformation and its engi-
neering application. It examines the impact of complex obser-
vation conditions on measurement results and the correspond-
ing countermeasures, identifies key issues concerning environ-
mental adaptability and the stability of observation references
in long-term monitoring. In light of developments in intelli-
gent methods and multi-source collaboration, it provides an
outlook on the research directions and engineering application
prospects of this technology in light of developments in intelli-
gent systems and, provided of this technology.
Key words: vision measurement; deformation monitoring; in-
frastructure ; non-contact measurement; multi-source collabo-
ration; spatiotemporal intelligence
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Fig. 1 TIllustration of a Vision Measurement System
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Fig. 2 Mechanisms and Control of Vision Measurement Errors Under Complex Engineering Conditions
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