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Road Surface Damage Recognition Technology based on
Super-resolution
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Abstract

The condition of road surfaces deteriorates over time due to factors such as increased traffic volume,
heavy wvehicles, weather conditions (moisture, freezing, etc.), and environmental influences. Prompt
maintenance is required when road surfaces are damaged, but currently, labor-intensive work is being
carried out, highlighting the need for automation with Al technology. Al-based damage detection technology
currently involves the use of expensive terminal devices and analysis systems. There is a need to improve
its versatility and simplicity in terms of applicability in both the private sector and road management
agencies. Previous research has been conducted for similar purposes, but practicality has been limited due
to the limitations of image acquisition devices. In this study, we aim to enhance road surface damage
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detection using black box video footage by incorporating super-resolution technology. First, we define road
surface damage for object recognition and perform deep learning-based identification of basic frames for
road anomaly detection and performance validation of deep learning-based image information tracking based
on preprocessed images using image refinement techniques. As a result of the research, the success rate of
super-resolution for black box video footage was excellent at 91.3%. Regarding the production of basic
frames for road surface damage identification, it was determined that an average speed of 19.2 fps is
achievable, making it possible for future on-site applications during stabilization work.

Keyword : Super-resolution, road surface, pothole, road surface defects, image recognition.
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[Fig. 1] Clarity based on black box image quality.
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[Fig. 2] Process of SRCNN Super-Resolution
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[Table 1] Results of super-resolution performance

Classification PSNR SSIM
Real-ESRGAN 28.24 0.9132
CAR 3221 0.8794
FxSR-PD t=0.0 29.15 0.8271
PixelRL-SR 27.92 0.8098
FxSR-PD t=0.8 27.16 0.7853
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