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Mobile mapping systems (MMS) and unmanned aerial vehicles (UAVs) are widely used to obtain 3D data for safe and quick inspection works of infrastructure, such as bridges, dams, roads, railroads, and other structures. In recent years, simultaneous localization and mapping (SLAM) has been applied to image and point cloud acquisition for construction and infrastructure inspection, such as volume measurement of earthwork using handheld SLAM scanners, autonomous patrol robot operation with SLAM, UAV flight control with SLAM for bridge inspection in non-GNSS positioning environments. SLAM can be categorized into SLAM using a laser scanner (LiDAR-SLAM). Representative conventional studies on Visual SLAM are mainly UAV control with ROS-based Visual SLAM and 2D modeling of complex shapes and ortho image generation using UAVs with OpenREALM. The ROS-based Visual SLAM includes a comparison of LiDAR, RGB cameras, and stereo cameras. Our previous results include the development of flight control methodologies to achieve infrastructure inspection using a UAV. We have developed a methodology to improve the stability of positioning Visual odometry using multi-directional IMU stereo cameras. We have also, developed a methodology to improve the availability of positioning and GNSS/non-GNSS seamless positioning by fast switching of positioning mode between Visual odometry and RTK-GNSS positioning. However, technical issues of visual odometry remained the high environmental dependence of the processing, such as the presence of lighting and image features, and the error accumulation problem caused by inertial navigation. The additional technical issue is that self-position estimation by visual odometry is not easy when images are blurred during camera movement and rotation. Therefore, this study focuses on the combination of visual odometry and 3D map matching. We proposed a methodology based on temporal point cloud registration to modify position and attitude estimation errors caused by image blurring when sudden turns of a moving stereo camera.
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