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Development of a self-learning in-vehicle smart vision system for road damage
detection and map updating
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3,200,000

Visual SLAM
PnP

The objective of this study was to develop a smart vision system capable of
reflecting road damage information in dynamic maps. First, we developed a system that performs road
damage recognition by automatically labeling unknown captured data while utilizing existing labeled
road damage training data. Next, we developed a system that improves the accuracy of mapping by
removing moving objects when using Visual SLAM technology. We also developed a method to improve the

accuracy of object detection by improving unsupervised learning for detecting candidate object
regions, and a method to solve PnP problems using orientation information.
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Figl. Targets of this study
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TABLE 1. Data sets
CIFAR1O Labeled Unlabeled
Dataset
CIFAR100 RDD Images | Classes | Images | Classes
CIFAR10 25K 5 25K 5
RDD
MobileViT CIFAR100 | 40K 80 10K 20
Visual SLAM
Lafida indoor | RDD 28K 5 12K 2
dynamic TABLE2. Results of road d detecti
indoor . ResUlts Of ro lamages detection
dynamic ATE CIFAR10 | CIFAR100 | RDD
RPE Modée Params
Accuracy[%]
SLAM MobilenetV3-large 5.4M 85.3 384 785
MobilenetV3-small 2.9M 75.2 36.3 77.9
MobileViT-xxs 1.9M 93.2 68.3 817
SLAM TABLE 3. ATE and RPE
Non-masked Objects Masked Objects
SLAM ATE[cm] 19.9 145
RPE[cm/deg] 3.2/34 2.6/3.0
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