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An automatic road surface anomaly detection is an important task in road
maintenance, road transportation, and autonomous driving, in order to assure all road
users' safety. In the past, road surface anomaly detection using special equipment was
a high cost and using smartphone sensors generally employ single modal sensor
analysis. The performance of these methods is limited to a single sensor and manually
extracted features.

This research proposes a novel alternative technique to enhance the detection
accuracy using multiple sensors and automatic feature extraction. Deep and multi-
modal learning is employed to achieve this goal. Using multiple sensors enhances
the detection accuracy; while the innovative multimodal deep learning technique
automatically extracts, learns and classifies synchronized features. This study uses
a pretrained model to automatically detect road surface anomalies and then increase
the accuracy by using the multimodal deep learning reclassifications.

The image datasets for automatically detect road surface conditions have
6 categories: 1) pothole, 2) longitudinal cracks, 3) transverse cracks, 4) alligator

cracks, 5) patch, and 6) speed bump/rumble strips. Moreover, the image and



acceleration datasets for road surface anomalies reclassifications have 7 categories:
1) pothole, 2) longitudinal cracks, 3) transverse cracks, 4) alligator cracks, 5) patch,
6) speed bump/rumble strips, and 7) normal road.

The results pointed out that an SSD ResNet50 FPN pretrained model is
appropriate to visually detect road surface anomalies and the multimodal
deep learning reclassifications can increase the mean average precision as high as
35.38%. The study yielded practical methodology and high accuracy models that
could be used on widely available mobile devices, which can be applied to
automatically and economically detect road surface anomalies in other regions of

the world to improve quality, efficiency and driving safety.
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