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Abstract: Phase Differencing Bathymetric Sonar (PDBS), also known as Interferometric Sonar, can collect bathy-
metric point cloud data and dual-frequency side-scan sonar images simultaneously. It is suitable for a wide range of
offshore artificial reef explorations. In this paper, Edge Tech 6205 integrated topographic and geomorphic survey
equipment based on PDBS principles was used to conduct full coverage detection of a marine pasture reef casting
area in an area of Laizhou Bay and to obtain high-precision bathymetric data and dual-frequency side-scan sonar
images. The water depth data were calculated with topographic feature variables, and the micro-topography features
of the study area were described in detail. The boundary of fish reefs was identified accurately by multi-data fusion
combined with side-scan sonar images. Based on this, the spatial analysis method in the geographic information
system is used to calculate and statistically evaluate the underwater physical parameters of artificial reefs. Addi-
tionally, the causes of topography and evolution patterns in the study area are discussed. Finally, it is demonstrated
that the offshore artificial reefs detection technology based on PDBS has many advantages, such as high efficiency,
low cost, and high precision. Results show that the water depth in the study area is between 4.1 and 7.3 m, and there
is a large seabed fluctuation in the distribution area of reefs and obvious subsidence and scour around reefs. The
total area of the reef accounted for 14.04% of the study area, and the total empty space was 2 528.22 m’. The height
of the reef was between 1.26 and 3.63 m, with a normal distribution. This study provides data and technical support

for the exploration of offshore artificial reefs and has strong practical significance.
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