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Digitization of an analog sub-bottom profiler

Kiyokazu NISHIMURA, Keizo SAYANAGI, Toshiyasu NAGAO, Fumitoshi MURAKAMI,
Masato JOSHIMA and Miyoshi TAKATOU

Abstract

Analog sub-bottom profilers (SBPs) are still used in surveys of shallow geological structures below seafloor.
Digitized SBPs have various advantages over the analog ones. We tried digitization of a SBP, “SH-20" (Senbon
Denki Co., Ltd., Japan) in this study. An SBP digitizer, “SonarWiz.SBP” (Chesapeake Technology Inc., USA), with
a high-frequency (62.5kHz max.) sampling rate and a Windows notebook PC were used for the digital recording of
received signal. An analog/digital sub-bottom profiling system was constructed by combining the SBP, the SBP
digitizer, the notebook PC and a DGPS receiver. A field experiment of digital and analog recording of SBP was
carried out around coastal area of Miho Peninsula (Shizuoka, Japan) using R/V “Hokuto” (20tons) of Tokai
University. The experimental result clearly showed that the resolution of the digital record was higher than that of

the analog one.
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Table1 Brief specifications of the SBP SH-20

Depth range

(Shallow range) 0-20, 10-30, 20-40, 30-50, 40-60m

(Deep range) 0-40, 20-60, 40-80, 60-100, 80-120m

Minimum depth reading
Maximum sounding depth
Acoustic frequency

0.5m below the transducer
1.0-80m (low freq.)
(Low freq.) 5, 7, 10kHz, Beam angle: 50 degree

(High freq.) 200kHz, Beam angle: 6 degree

Trigger interval
Recording Paper Roll
Paper feed speed
Sensitivity adjustment
Power supply

133.3ms (shallow range), 266.6ms (Deep range)
150mm X 20m, dried

40, 60, 80, 120mm/min.

0 to 40dB
100V AC, 5A or more
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Fig.3 Block diagram of the SBP SH-20.
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Fig.4 Digitizer for SBP, the SonarWiz.SBP system.
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Fig.5 An example of the profile record of the SBP digitizer. Coast of Miho Airport (location map in
Fig. 10), water depth approximately 30m, sampling frequency 31.25kHz, record length 100ms.
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Fig.6 An example of the TVG/stacking and band stop filter/spectrum windows in the SBP digitizer.
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Fig.7 An example of the SBP data acquisition parameters windows in the SBP digitizer.
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Fig.8 Structure of the analog/digital SBP system.
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Fig.9 Scenes of the field experiment by the research vessel “Hokuto”. (A) Sound source and hydrophone
mounted on the ship’s side. (B) The SBP SH-20. (C) Digital recording by the SBP digitizer.

Fig.10 Location map of the field experiment in Port of Shimizu and off Miho Peninsula (Geographical Survey
Institute, 2006). Lines A-B and C-D indicate the survey lines for the profiles in Fig.5 and Fig. 11,
respectively.
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Fig. 11 Digitally recorded SBP profile. Off Miho Peninsula, water depth 33-51m, sampling frequency 31.25kHz,
record length 100ms. The dotted rectangle in the SBP profile indicates the range of the profile in Fig. 13.
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Fig.12 Analog profile recorded simultaneously as that in Fig. 11. Off Miho Peninsula.
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Fig. 13 Digital SBP profile processed by the seismic data processing software, SPW. The
profile shows an expanded view of the inside of the dotted rectangle in Fig. 11.

Fig.14 Location map of the field experiment in Lake Nakaumi, Shimane Prefecture (Geographi-
cal Survey Institute, 2003). Line E-F indicates the survey line of the record in Fig. 15.
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Fig. 15 Digital SBP profile. Honjou Area of Lake Nakaumi, water depth 5m, sampling frequency

62.5kHz, record length 50ms.
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