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Seafloor Sediment Classification Using Nakagami Probability
Density Function of Acoustic Backscattered Signals
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The physical propertics of a scaloor sediment have been used as a basic data for the ocean survey, Conventional
methads such as a coring, a drilling, and a grabbing have been used to explore Lhe physical propertics but these
methods huve & number of shortcomings as il is Lime consuming, expensive and spatially limited, To overcome these
limitations, sealloor sediment classification using acoustic signals has been studied actively, In this paper, we obtained
the backscattered signal from the sealloor sediment using an echo sounder which is one kind of seafloor Lopography
equipment, Nakagami probability densily function of the backscattered signals from the seafloor sediment was
computed and a Nakagami parameter was compared with the physical properties of the sealloor sediment, We have
confirmed that Nakagami paramcter, mis corvelated with the physical propertics of a seafloor sediment, This study
will be utilized as a basic data of the seafloor sediment rescarch,
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Fig. 1. The envelope of backscattering signal from the sub-
bottom.
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Fig. 2. Setup of lab experiment.
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Fig. 4. Nakagami probability density function of the back—
scattered signal from the wall (solid line) and from
the sandy floor (dashed, dotted and dotted-dashed
line) at lab. (a}Nakagami POF at the point of 1~4 in
the Figure 2. {b)Nakagami PDF at the paint of 5~8
in the Figure 2.
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Table 1. The geological propersties of the sediment of sea
bottom (S: Sand. gS: Gravelly sand, gmS: Gravel-

muddy sand).
Composition (%) Sediment
Gravel Sand Silt Clay type
0.00 99.99 0.01 0.00 s
0.00 9373 309 318 S
0.00 96.85 1.57 1.58 S
1.05 98.94 0.01 0.00 s
10.70 89.19 0.12 0.00 oS
063 99.30 0.07 0.00 s
0.00 9958 0.12 031 s
0.00 o727 | 102 .71 S
0.26 99.67 0.07 0.00 s
0.28 98.26 0.55 0.91 S
574 56.19 16.19 21.88 ams
2767 72.33 0.01 0.00 as
0.00 94.40 252 308 S
49.04 50.83 0.13 0.00 oS
3358 50.92 264 2,86 95
1445 85.48 0.06 0.00 oS
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