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Abstract

With the development of science and technology, space geographic information acquisition equip-
ment and means are becoming more and more advanced. Multibeam full coverage measurement,
three-dimensional laser scanning measurement and UAV aerial measurement represent the more
common and advanced technology methods for acquiring underwater, land and spatial location
information data respectively. The integration of these measuring devices to form an integrated
three-dimensional space stereo measurement system is a hot spot in the future. This paper intro-
duces the composition, implementation method and measurement effect of Multibeam Bathyme-
tric system, ship-borne three-dimensional laser scanning and UAV aerial surveying integrated
three-dimensional surveying and mapping system. The results show that the Multibeam Bathy-
metric System and ship-borne three-dimensional laser scanning system can achieve synchroniza-
tion on the premise of ensuring the accuracy of peripheral auxiliary equipment and the accuracy
of system installation and calibration. Volume stereo measurement and UAV aerial measurement,
as aerial survey means, can effectively compensate for the missing measurement data of multi-
beam and three-dimensional laser because of their wide field of vision and high density of mea-
surement points. The three measurement techniques are effectively combined to provide the spa-
tial position information of underwater and water objects for the surveyors, and to achieve
high-density data point cloud and no omission topographic survey.
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Figure 1. System composition block diagram
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Figure 2. Installation diagram of laser scanner and inertial navigation and attitude measurement system
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Figure 3. Data processing and display flow chart
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Figure 4. (a) Survey of seafloor and island topography by multi-beam and laser; (b) Aerial survey image result of unmanned
aerial vehicle; (c) Survey fusion results of multi-beam, laser and UAV
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