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Infrastructure Condition Monitoring System for Roads, Tunnels, and Slopes
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ABSTRACT

Amidst the challenges of increasing aging infrastructure and a shortage of skilled personnel, we have

been developing and implementing new inspection technologies that integrate image measurement, Al,
and cloud solutions, aiming to create infrastructure maintenance solutions that are closely aligned with
local community needs. This paper reports on initiatives addressing real-world regional challenges,
including flexible road inspections using portable devices and smartphones, the transformation of tunnel
inspection workflows through high-precision imaging systems, inspection report generation support,
and cloud integration, as well as the development of a new earthwork inspection workflow using the
Slope Copier. These technologies simultaneously reduce the burden on field operations and enhance
safety, supporting municipalities and infrastructure managers in building sustainable maintenance
systems. By connecting technology with field operations, and data with communities, these efforts serve

as practical solutions that contribute to safe and secure living environments.
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Fig. 1 Technological Evolution from Vehicle-Mounted Systems to Portable and Smartphone-based.
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Fig. 2 Configuration and Output Examples of Smartphone-Based Pavement Measurement.
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Fig. 3 Overview of the Tunnel Inspection System Configuration.
The system consists of an on-vehicle imaging module, Al-based defect extraction, and cloud tools such as the Cloud
Viewer and Report Generator. Arrows show the data flow from image capture to reporting.
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Fig. 4 Example Screen of the Cloud Viewer.
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Fig. 8 Figure Illustrating the Inspection Process.
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Fig. 9 Cross-Sectional Displacement Evaluation of the
Retaining Wall.
(a), (b): Vertical profiles showing bulging
deformation.
The red lines in (a) indicate the locations where
the longitudinal profiles were extracted.
(c), (d): Color-coded map indicating displacement
magnitude across the wall surface.
These figures quantitatively illustrate the outward
bulging (“haramidashi”) of the wall, confirming
the previously suspected deformation.
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Fig. 10 RICOH Al Vision Transformer Service (Under Development).
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