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Abstract: Objectives: Side scan sonar is one of the main means to acquire the submarine geomorphology
image. Sea bottom line is the most prominent feature of the side scan sonar waterfall image. Accurate detec-
tion and tracking of the bottom line is the basis of the fine processing of the side scan sonar data. Methods:
Traditional threshold methods and related image feature detection algorithm are difficult to achieve automatic,
accurate, and efficient extraction of the sea bottom line due to the interference of water environment noise
and scattering sound from the hull, water surface, and other suspended objects in the water. We fully con-
sider the image edge feature of the sea bottom line and its spatial characteristics that distribute along the
track line, thus forming a kind of sea bottom line tracking method with the combining of adaptive edge di-

rection density—based spatial clustering and clustering chain screening. The main work includes three parts:
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First, image edge gradient and direction are calculated through the Gaussian first—order derivative convolu-
tion template, edge features are refined by non-maximum suppression. Second, the density—based spatial
clustering algorithm is improved with searching direction adaptively by setting the narrow band-shaped
search neighborhood and dynamically adjusting the long axis of the search neighborhood based on the direc-
tion of the edge gradient. Third, a serial of sea bottom line tracking strategy based on the clustered edge
chains set is constructed, which includes setting experience range, constructing the clustering seed set by
threshold method, the long chain principle, the exclusion principle, the symmetry principle, the trend ex-
tension principle, the repair principle, etc. Results: Through experimental verification and comparative
analysis, the results show that the accuracy and stability of the proposed method are superior to the tradi-
tional threshold method, even in the case of common water echo interference such as continuous noise and
complex suspended objects, the average single ping detection time is only 0.661 ms. Conclusions: The sea-
bottom line detection method of side—scan sonar image has good stability and anti—interference perfor-
mance, and has great potential to be a generalized method for onboard data acquisition and post—processing
of side—scan sonar.
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Fig.1 Sound Transmission, Reception and Imaging of

Side Scan Sonar
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Fig.7 Edge Feature Extraction, Cluster Search Set and

Seed Set Construction
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Fig. 8 Sea Bottom Line Selection Process Based on Clustered Chain Sets

‘ L:\‘\ R ,\} :
i F '\J /
by 9 .
ol R = TG IR
L C | <
@ | & Z > iy 'l @E || -
ol = Horh
i1 5F - 1l
IR ol 18 |
5 ) ol
OFR £ |
@ _ & = |
i @" i ¢
[8 1
[ . |
gy = | S
Sid
1 V8

e
| @ =T s
(@) 77 1] 13 005 P TR e+

2

{, ||
o Thie
()M E BIE(15%)

B9 A5 5 0 I IR 4R U i R X L
Fig.9 Results Comparison Between Our Method and Those of Conventional Seafloor Tracking Methods
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Fig. 10 Height Curves of Sea Bottom Line Comparison Between Different Tracking Methods
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Table 1 Time Consuming Analysis of Our Method
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