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An example of data size comparison of time series components

obtained by multibeam echosounders®

Ryosuke NAGASAWA *! and Masanao SUMIYOSHI *?

Abstract
The typical data volume generated by multibeam echosounders has been increasing with the addition of
advanced functions such as water column data acquisition. This report observes the contents of actual
echosounder data files and discusses the factors influencing the volume. To compare data files acquired
under different observation conditions, different aggregation methods are applied for two types of data
records: external sensor data records, such as motion and positioning data, and observation data records,
such as sounding and water column data. The former is expressed in the data growth rate per time, and
the latter is per number of pings. The data files compared in this report show no significant differences in
such per-unit data growth rates. Using the results, a model equation for data volume that can be generated
by a multibeam echosounder is presented, and an example of predicting data volume independent of the

observation conditions is obtained.
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An example of data size comparison of time series components

obtained by multibeam echosounders

Data file (binary)

0A 0B 11 00 03 40 67 33 22
00 00 00 10 10 A5 FF F1 06

I

(a) Data Record Structure - Teledyne RESON 7k

2 2 4 4 4
Protocol Offset Sync pattern Record size Optional
version in bytes (OXO000FFFF)

% 2 4 ‘ 4 2 2
Record Type ID Device ID

version

%% 4 I

..format-specific elements that form a data file

Data section

(b) Data Record Structure - Kongsberg Maritime EM

Record Size Type ID Date Time

Start ID model
(0x02) number

4 10 %
Optional Date / Time
4 2 2 4 4 %%

Flag
4
| Checksum
| Checksum
Data section End ID

(0x03)

Fig. 1. Schematic showing the structure of a data file and the data records defined for the 7k format and the EM
format. (a) The structure of the data record of Teledyne RESON 7k format. The rectangle indicates each data
storage area that constitutes the data record, and the number indicates the number of bytes. (b) The structure

of the data record of Kongsberg EM format.
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Table 1. Examples of the major data record types defined for each of the 7k and EM data formats. Each data record

type is identified by the ID number shown in the second column. The data record types are divided into five

categories: sonar setting, external sensor data, sounding data, acoustic image data, and water column data.

The fourth column shows the examples of the variables stored in each data record type.
£1 k7= 74—V P EMT—¥%74—3v PENFNICEREINTVLEELRT—F L a2— FOFEY)
WRL7ZID FHFICEX-> TS b, /2, 77— L a—Fxv—
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F—DEEICHT S LD (setting),

&F—% L a— KoMy 25 H
it > 57— %  (external sensor),

%7 — % (sounding),

{57 — % (acoustic image) KUY #—% —% 5 45 F—% (water column) 52D H F3)
INhEIFIHIRLTWAS, 45HICIEX, &7 —%F L a— FEHIEMHT 2EHO 2R LTw5

Major data record types - Teledyne RESON 7k format

i 17

(2507,

Datarecord type TypelD Category Variables
Raw Detection Data 7027 detection point, intensity at detection point etc.
Segmented Raw Detection Data 7047 sounding detection point, uncertainty, signal strength etc.
Beam Geometry 7004 beam direction angle, -3dB beam width
Side Scan Data 7007 acoustic image side scan magnitude/phase series
Compressed Water Column Data 7042 water column water column sample intensity/phase
Position 1003 latitude, longitude, height etc.
Sound Velocity Profile 1009 sound speed profile, latitude, longitude

. external sensor )
Roll Pitch Heave 1012 roll, pitch, heave
Heading 1013 heading
Sonar Settings 7000 frequency, gain, Tx pulseinfo, absorption etc.
Match Filter 7002 start/stop frequency, window type, shading etc.
TVG Values 7010 setting gain values
Adaptive Gate 7014 gate angle, min/max sample number of gate limit
Built-In Test Environment Data 7021 built-in test environment status etc.

Major data record types - Kongsberg Maritime EM format

Datarecord type TypelD Category Variables
Raw Range and Beam Angle 78(N) U two-way travel time, reflectivity, detection info etc.
XYz 88(X) xyz distance from transducer, reflectivity etc.
Seabed Image 89(Y) acoustic image sampleamplitudes etc.
Water Column 107(k) water column water column sample amplitudes etc.
Attitude 65(A) roll, pitch, heave, heading
Clock 67(C) date, time

external sensor .
Surface Sound Speed 71(G) sound speed, time recorded
Position 80(P) latitude, longitude etc.
PU Status Output 49(1) sensor input status etc.
Runtime Parameters 82(R) setting Tx pulse info, Rx beamwidth, coverage etc.
Sound Speed Profile 85(U) sound speed, depth recorded, time recorded
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An example of data size comparison of time series components

obtained by multibeam echosounders

Table 2. List of data files used for analysis in this report and their various settings during data acquisition.

2 ARCTHENMNEE LTHW T8 774 VE, ZO7— 5 BURRICBIT 2 KHlke o—&.

Data files used for the analysis

No. Instrument used Date

Water depth Nominal frequency Pingrepetitionrate Receiver beams Water column data compress

1  SeaBat T50-R 2023.01.20 100-140m 200 kHz, CW
2 HydroSweep MD/50 2022.01.13 130-150m 55 kHz, CW
3 EM710S 2022.12.01 130-150m  70-90 kHz, CW

average3.2 pings/s 1024
average 1.9 pings/s 313
average 2.7 pings/s 256

8 bits, downsample by 2, phase data not included
8 bits, downsample by 6, phase data not included
8 bits (default by format), phase data not included
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77 ANVHTRTOLI—FIZOWTDOT—%
¥4 X% Fig. 3 (b) 12”7, Fig. 3 (a) 2B
WTHEENT SN TV L #iPHDY 1 IS 5.
SeaBat T50-R & [FAkIZ, B -7 —% L a—
FT& % ID:1003 “Position”, ID:1012 “Roll Pitch
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(a) Aslice of a SeaBat T-50R data file (for 1 second)

Time D Type name Size Time D Type name Size Time D Type name Size
16:10:26) 1003 Position 0.1 kB 16:10:27| 1003 Position 0.1 kB 16:10:27| 1003 Position 0.1 kB
16:10:26 1013 Heading 0.1 kB 16:10:27] 1013 Heading 0.1 kB 16:10:27| 1013 Heading 0.1 kB
16:10:26) 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:26) 7610 Sound Velocity 0.1 kB 16:10:27) 1003 Position 0.1 kB 16:10:27| 7503 Rem. Gtrl. Sonar Set. 0.3 kB
16:10:27| 1003 Position 0.1 kB 16:10:27| 1013 Heading 0.1 kB 16:10:27| 7002 Match Filter 0.2 kB
16:10:27| 1013 Heading 0.1 kB 1012 Roll Pitch Heave 0.1 kB 16:10:27| 7004 Beam Geometry 16.1 kB
16:10:27] 1012 Roll Pitch Heave 0.1 kB . 7610 Sound Velocity 0.1 kB 16:10:27| 7027 Raw Detection Data 34.2 kB
16:10:27] 1003 Position 0.1 kB 16:10:27| 7000 Sonar Settings 0.2 kB 16:10:27| 7007 Side Scan 42.0 kB
16:10:27| 1013 Heading 0.1 kB 16:10:27| 7503 Rem. Ctrl. Sonar Set. 0.3 kB 16:10:27| 7010 TVG Values 42.0 kB
16:10:27] 1012 Roll Pitch Heave 0.1 kB 16:10:27| 7002 Match Filter 0.2 kB 16:10:27| 7042 Compd. Water Column 5370.1 kB
16:10:27| 7610 Sound Velocity 0.1 kB 16:10:27| 7004 Beam Geometry 16.1 kB 16:10:27| 1003 Position 0.1 kB
16:10:27] 1003 Position 0.1 kB 16:10:27| 7027 Raw Detection Data 34.2 kB 16:10:27| 1013 Heading 0.1 kB
16:10:27| 1013 Heading 0.1 kB 16:10:27| 7007 Side Scan 42.0 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:27) 1012 Roll Pitch Heave 0.1 kB 7010 TVG Values 42.0 kB 16:10:27| 1003 Position 0.1 kB
16:10:27| 7000 Sonar Settings 0.2 kB 7042 Compd. Water Column 5370.1 kB 16:10:27| 1013 Heading 0.1 kB
16:10:27| 7503 Rem. Ctrl. Sonar Set. 0.3 kB 16:10:27] 1003 Position 0.1 kB 16:10:27] 1012 Roll Pitch Heave 0.1 kB
16:10:27| 7002 Match Filter 0.2 kB 16:10:27| 1013 Heading 0.1 kB 16:10:27| 7610 Sound Velocity 0.1 kB
16:10:27| 7004 Beam Geometry 16.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1003 Position 0.1 kB
16:10:27] 7027 Raw Detection Data 34.2 kB 16:10:27| 1003 Position 0.1 kB 16:10:27| 1013 Heading 0.1 kB
16:10:27| 7007 Side Scan 42.0 kB 16:10:27| 1013 Heading 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:27| 7010 TVG Values 42.0 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1003 Position 0.1 kB
16:10:27| 7042 Compd. Water Column 5370.1 kB 16:10:27| 7610 Sound Velocity 0.1 kB 16:10:27| 1013 Heading 0.1 kB
16:10:27) 1003 Position 0.1 kB 16:10:27| 1003 Position 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:27| 1013 Heading 0.1 kB 16:10:27| 1013 Heading 0.1 kB 16:10:27| 7610 Sound Velocity 0.1 kB
16:10:27) 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1003 Position 0.1 kB
16:10:27| 1003 Position 0.1 kB 16:10:27| 1003 Position 0.1 kB 16:10:27| 1013 Heading 0.1 kB
16:10:27| 1013 Heading 0.1 kB 16:10:27| 1013 Heading 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:27) 1012 Roll Pitch Heave 0.1 kB 16:10:27) 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1003 Position 0.1 kB
16:10:27| 7610 Sound Velocity 0.1 kB 16:10:27| 1003 Position 0.1 kB 16:10:27| 1013 Heading 0.1 kB
16:10:27) 1003 Position 0.1 kB 16:10:27| 1013 Heading 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:27| 1013 Heading 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1003 Position 0.1 kB
16:10:27] 1012 Roll Pitch Heave 0.1 kB 16:10:27| 7610 Sound Velocity 0.1 kB 16:10:27| 1013 Heading 0.1 kB
16:10:27| 1003 Position 0.1 kB 1003 Position 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:27| 1013 Heading 0.1 kB . 1013 Heading 0.1 kB 16:10:27| 7610 Sound Velocity 0.1 kB
16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:28] 1003 Position 0.1 kB
16:10:27| 7610 Sound Velocity 0.1 kB 16:10:27| 1003 Position 0.1 kB 16:10:28| 1013 Heading 0.1 kB
16:10:27| 1003 Position 0.1 kB 16:10:27| 1013 Heading 0.1 kB 16:10:28| 1012 Roll Pitch Heave 0.1 kB
16:10:27| 1013 Heading 0.1 kB 16:10:27| 1012 Roll Pitch Heave 0.1 kB
16:10:27| 1012 Roll Pitch Heave 0.1 kB 16:10:27| 7610 Sound Velocity 0.1 kB
(b) Data record volume ratio of a SeaBat T-50R data file
7042 Compd. Water Column
7007 Side Scan
7010 TVG Values
7027 Raw Detection Data
7004 Beam Geometry
7021 Built-In Test Env.
7300 File Catalog Record
1003 Position
1012 Roll Pitch Heave
1013 Heading
7503 Rem. Ctrl. Sonar Set.
7610 Sound Velocity
7003 Firmware&Hardware Config.
7000 Sonar Settings
7002 Match Filter
7001 Configuration ee———————
7504 Common Sys. Set.  m——————
7200 File Header  m—
1020 Sonar Installation Iders.  n—
7022 Sonar Source Version s
-5 -4 -3 -2 -1 0 1 2

Log10 of bytes relative to
“7027 Raw Detection Data”

Fig. 2. Contents of the sonar data file obtained with the SeaBat T50-R listed in Table 2. (a) A portion of the data file
arranged in chronological order. The hatched area corresponds to the data records acquired in one second. (b)

Data records in the data file and their data volume. The number of bytes is normalized by that of the

bathymetry data records (ID:7027 “Raw Detection Data”) and is shown in logarithmic scale.
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An example of data size comparison of time series components

obtained by multibeam echosounders

(a) A slice of a HydroSweep MD/50 data file (for 1 second)

Time D Type name Size Time D Type name Size Time D Type name Size
0:00:05| 1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
0:00:05| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1013 Heading 0.1 kB 0:00:06]/ 1013 Heading 0.1 kB
0:00:05| 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
0:00:05| 1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
1013 Heading 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06] 7000 Sonar Settings 0.2 kB
7503 Rem. Ctrl. Sonar Set. 0.3 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06]/ 7004 Beam Geometry 6.2 kB
7503 Rem. Ctrl. Sonar Set. 0.3 kB 0:00:06] 1013 Heading 0.1 kB 0:00:06] 7503 Rem. Ctrl. Sonar Set. 0.3 kB
7503 Rem. Ctrl. Sonar Set. 0.3 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06] 7042 Compd. Water Column 829.9 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06] 7007 Side Scan 50.3 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06] 7014 Adaptive gate 1.0 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 7047 Segmd. Raw Detection 21.0 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06] 7504 Common Sys. Set. 0.6 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1013 Heading 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06]/ 1013 Heading 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06] 1013 Heading 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06 1003 Position 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1013 Heading 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06]/ 1013 Heading 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
7000 Sonar Settings 0.2 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
7004 Beam Geometry 6.2 kB 0:00:06] 1013 Heading 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
7503 Rem. Ctrl. Sonar Set. 0.3 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
7042 Compd. Water Column 831.5 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
7007 Side Scan 50.3 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
7014 Adaptive gate 1.0 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB 0:00:06]/ 1012 Roll Pitch Heave 0.1 kB
7047 Segmd. Raw Detection 21.0 kB 0:00:06| 7503 Rem. Ctrl. Sonar Set. 0.3 kB 0:00:06] 1012 Roll Pitch Heave 0.1 kB
7504 Common Sys. Set. 0.6 kB 0:00:06] 7503 Rem. Ctrl. Sonar Set. 0.3 kB 0:00:06]/ 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06] 7503 Rem. Ctrl. Sonar Set. 0.3 kB 0:00:06] 1013 Heading 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:07| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:07| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB 0:00:07| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06( 1012 Roll Pitch Heave 0.1 kB 0:00:07| 1012 Roll Pitch Heave 0.1 kB
1012 Roll Pitch Heave 0.1 kB 0:00:06| 1012 Roll Pitch Heave 0.1 kB
(b) Data record volume ratio of a HydroSweep MD/50 data file
7042 Compd. Water Column
7007 Side Scan
7047 Segmd. Raw Detection
7004 Beam Geometry
1012 Roll Pitch Heave
7503 Rem. Ctrl. Sonar Set.
7021 Built-In Test Env.
7014 Adaptive gate
7504 Common Sys. Set.
1013 Heading
7000 Sonar Settings
7003 Firmware&Hardware Config.
1003 Position
7001 Configuration ee——————
7200 File Header m—
1020 Sonar Installation Iders.  ——
7022 Sonar Source Version s
-5 -4 -3 -2 -1 0 1 2

Fig. 3. Contents of the sonar data file obtained with HydroSweep MD/50 listed in Table 2. (a) and (b) are in the same
manner as Fig. 2. The data volume in (b) is normalized by the ID:7047 “Segmented Raw Detection Data” data

record size.

[X3. Table 2 \Z/R L7=F—% 774 NVD9HH, HydroSweep MD/50 THUSF X N7-b DOHNZE. (a) K (b) i Fig.
2 LlkE (b)) OF— %4 X222\ Tid ID:7047 “Segmented Raw Detection Data” D44 X THMEILL T 5.
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(a) Aslice of a EM710S data file (for 1 second)

Ryosuke NAGASAWA and Masanao SUMIYOSHI

time D Type name Size time D Type name Size time D Type name Size
0:26:27 88 XYZ 7.9 kB 0:26:28 89 Seabed Image 19.4 kB 0:26:28 88 XYZ 7.9 kB
0:26:27 78 Raw Rng. & Beam Ang. 6.4 kB 0:26:28| 107 Water Column 62.2 kB 0:26:28 49 PU status output 0.1 kB
0:26:27 89 Seabed Image 18.6 kB 0:26:28| 107 Water Column 62.5 kB 0:26:28 65 Attitude 1.2 kB
0:26:27| 107 Water Column 62.3 kB 0:26:28| 107 Water Column 52.1 kB 0:26:28 67 Clock 0.0 kB
0:26:27| 107 Water Column 61.9 kB 0:26:28 88 XYZ 7.9 kB 0:26:29 80 Position 0.1 kB
0:26:27| 107 Water Column 52.8 kB 0:26:28 78 Raw Rng. & Beam Ang. 6.4 kB 0:26:29 78 Raw Rng. & Beam Ang. 6.4 kB
0:26:27 88 XYz 7.9 kB 0:26:28 89 Seabed Image 19.3 kB 0:26:29 89 Seabed Image 19.3 kB
0:26:27 80 Position 0.1 kB 0:26:28| 107 Water Column 62.3 kB 0:26:29| 107 Water Column 62.2 kB
0:26:28 67 Clock 0.0 kB 0:26:28| 107 Water Column 61.9 kB 0:26:29| 107 Water Column 62.4 kB
0:26:28 80 Position 0.1 kB 0:26:28| 107 Water Column 52.8 kB 0:26:29| 107 Water Column 52.1 kB
0:26:28 78 Raw Rng. & Beam Ang. 6.4 kB
(b) Data record volume ratio of a EM710S data file
107 Water Column
89 Seabed Image
88 XYZ
78 Raw Rng. & Beam Ang.
65 Attitude
80 Position
71 Surface Sound Speed
49 PU status output
67 Clock
51 Extra parameters 3 ~m————
73 Installation -start  e———
105 Installation -stop  n—
82 Runtime Params. me—
85 Sound Speed Prof.  me—
-5 -4 -3 -2 -1 0 1 2

Log10 of bytes relative to “88 XYZ”

Fig. 4. Contents of the sonar data file obtained with EM710S listed in Table 2. (a) and (b) are in the same manner as in
Fig. 2. The data volume in (b) is normalized by ID:88 the “XYZ” data record size.

4. Table 2SR L7279 7 74 VD9 H, EM710S TG EN72b 0DONE. (a) KUY (b) 1 Fig. 2 & [k
(b) OF =% 4 ZIZ2WTIZ ID:88 “XYZ" D4 X THAELL T 5.

Heave”, 1D:1013 “Heading A% /& 1 & TRl dk S
Twab, Wl®ETsT— %L a— FiXID7047
“Segmented Raw Detection Data” 23443 5 25,
WIS OE M%7 — % L 2 — FIXID:7007 “Side
Scan”, VA —F%—Hh L7 —%La— KX
ID:7042 “Compressed Water Column” & L T il
W=7 L a—FEMRICERINTNS.

Fig. 3(b) \ IR 7 —% L a— FilH 4 XL,
WETF—% 1L a— FTdh 5 ID:7047 “Segmented
Raw Detection Data” @ # & % log, [bytes] = 0
ELTHMEILLZ-bDTH A, Side Scan 13l
T—=%La—FLELA—=FTHs. it
BPET—F L a—F LD 1 - 2H/PSWRET
HY, MLTk7T—%7+—<v MIfEH SeaBat
CWERELERIZVY. Y —F—DTFTLT—%

oW, lilET—7 L a—FKEod A4 Xtk
LHTBEICIE 5 TV 5.

4.1.3 EMT710S 77— % O—Hl

7T—% 774 VOWH % Fig. 4 (a) 12, 7—
Y77 ANVHDOTRTOL I— FIZOWTDHA
A% Fig. 4 (b) 1Z/R"7F. Fig. 4 (a) IZBWT
HET SN T L HPHA T ICHY T 5.
ID:65 “Attitude”, ID:67 “Clock”, ID:80 “Position”
PN Y oTF—F L a— NIZHYT L, &
DLy M) —HiE R 2 BEICHEKRL Th %L,
T YRS ETH S, WIRT—F L a—F
1213 ID:78 “Raw Range and Beam Angle”, ID:88
XYZ" AT B, MK EOFEEGRIZIE, Ny
7 AF ¥ vy —fli %l #k L 72 ID:B9 “Seabed
Image” M43 4. 7+ —%—Hh T 4H1%1D:107
“Water Column” & LT 1 HOFIRITK LED
IV M) =BT 525, ThET—7 =2 L
THHINTRF|EINLTDOTH 5.

Fig. 4 (b) IR 7 =% L a— FRIH A4 XL,
WRT—r L a— FTdh 5 ID88 “XYZ" D=
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An example of data size comparison of time series components

obtained by multibeam echosounders

log), [bytes] = 0 & L THIMELL 72D DTH 5.
“Seabed Image” ® 7 — ¥ ®IFMETFT—~ L a—
FEFBEEDF —F, T4 —F—HTLAT—FD
F=r IR T -7 LX) I REVEETH

5. F72, BifEEoOMONEL yHHkO T -
HIZOWTREWFROIHET =5 X0 247D B/
A

42 NP YT—20H 1 XLk

BT - WhE T — R K EET — 57 Lo 724t
By rikor—41La—FNiZonwce, 7—%
HBHOFHEY, 1BEToOT— 5 EfEx /i
L7z#HR % Fig. 5 (a) &7, 22T, KR
L7757 — 2 offixtiidd £ THREDIERT —
YT 7 ANIZOWTHEE LHRTH Y, #ikH
WCEAOBEMZ LT LORBEL72d D TIEAhWn
LlilEFEBEIN v, Ty L a—-Fo
1VIa—FHh7=) o4 X, KESLHEIRBEC
Ke3, 7= 7+ —<v b OREAOMHE
WCEoTikFoTWnE. ZD72%, Figs. 2 (a)
3(a),4(a) 25 AN 25, Bl 21X Tk 7 + —
< v h® “Position”, “Heading”, “Roll Pitch Heave”,
EM 7 4 —=< v b® “Position” i\ 31 d 0.1 kB
BETHY, ChET—F 774 VEk2ELET
—EMHTH5L. KDDL I— NI AT
LDOREBIZX VR D720, ZDiEWH Fig. 5 (a)
TRLIEWGFT =5 7 7 ANV T L DH A4 ZDEN
LT ELENTHLLEEZOLND., AT
MRL7ZLI—=F 774 VIR TV RIE, win
DRRFEIZOVWTH N TF—F L a—-Fo
F—7 R 1BH 70 A 10° bytes, b B
1kBOF—=FIZHbHLH)TH5H.

43 BHEF—2091 X

W — %, WEEENGRT— 5 KT + —
F—h I hT—7 o287 — 7124 5
F—=& 1L 3= FiZoWnWC, F—=FmOFHEZID,
FIR1 B 720 OF— ¥ BRI L4 R % Fig.
5 (b) \ZI/RF. Fifi&FEE, BUSRLIZT—2 D
Hixtmidd { FTHRHEDT—F 7 74 ViZon

THELZHRTDH Y, SHHIEA OB % 24
FTLOMMLZZDTIE AW LIZIER SN,

WERT— & LK EEEE T — 7 3% — A
DEPZTH TVl d b0, 1La—Fdb
) DH A ZE 74—~y MIEADOHEEDIZ
», E— LRI L CTHRE S, Fig.5 (b) T
Ty, IR 1 EH720 10° - 10" bytes 7%
HDH1-10kBOF—=%IZHb. =B, 1La—
K&z 0% 4 ZIFKREISIKSEL %225
MBES O FE$RBEEIZ KRR ICIE U TELEE5 2
EDR—IRINTH B0 0, BAZERKSZ) Tldk
CHWBEM B 720 TTF— B2 HEiT LA
&, WREZELOZENBNDL LEZOND.

T h—=F—=HTLAT—=FIIOWTIE, ZWHE—
AZNZFNIHLTL ¥ YV HIMICHEE LNV 2
NPT 7T Hzd, 1Va—Fhizho
PA RE 7+ —~< v MEAOREDITH), ¥—
L8, KB, L VRO T v SRS
AL CHE DL, 207D Fig. 5(b) TlE, 7 4 —
= hT7T—FIZBRY, FER1MBHZY poH
MARRBHIZD DT =V EREEXR LTS, Zh
IR MDY DT+ =5 =TT LT—%
w7, WHROVINRKEMETH S 2 & TiiH1
R L7z o P 2Kl s LT
T50-R 7 — % Tix 120 m, MD/50 ¥ — % T X
140 m, EM710S 7—#% Tid 140 m & # N Z NIk
ML ek, EBIE, 74+—F—hTFLT—
DL a—FIZid7+—~<v MEADREE NS b

BT B 720, HAIKFEIZIHI L 725
LB b TIERV. KEITOHEMmIX, HET
ST —FmDF —F I & v o F R % R
AT 72 DICHMAIL L 72 0 TH B, T2, 7 4 —
T —=NT LT —=7IZDOWTIX TH0-R & MD/50 ©
BRILT—% 74—y bTHY RV OT—F 5
MRS 2> TH Y, Tk Figs. 2 (b), 3 (b)
TRLZAHERLEAGNTLH L. BIR1IMBDZD
POWREImBLVDTFr—F =N TLT—=5D
AR, 7T 7 RO EITIK S 00K &
WEEZ 5N5A, %12 10° - 10" bytes T4b b
1-10kBOA—=%IZNEFAL L) TH 5.
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(a) Recorded volume of external sensor data (1 second average)

(b)

T-50R
£}
=
3
QL
N
o
a
o
<
o
o
o
~+
=

MD50

EM710S

1003 Position
1012 Roll Pitch Heave

T-50R

1013 Heading

7610 Sound Ve locity
1012 Roll Pitch Heave
1013 Heading

1003 Position

65 Attitude

MD50

80 Position

71 Surface Sound Speed

EM710S

67 Clock

(Log10 of bytes)

Juny

1.5 2
~100 B

2.5 3
~1kB

3.5 4
~10 kB

4.5 5

Recorded volume of sounding and acoustic image data (1 ping average)
and water column data (1 ping & 1 m average)

7042 Compd. Water Column
7007 Side Scan

7010 TVG Values

7027 Raw Detection Data

7004 Beam Geometry

7042 Compd. Water Column
7007 Side Scan

7047 Segmd. Raw Detection
7004 Beam Geometry

107 Water Column

89 Seabed Image

88 XYZ

(normalized by depth)

(normalized by depth)

78 Raw Rng. & Beam Ang. |

-

1.5 2 2.5 3

~1kB

35 4
~10 kB

4.5 5 (Logl0 of bytes)
~100 kB

Note:

The data presented are not intended to represent the specific sonar models.

Typical data volume may vary on user preferences of data acquisition systems.

Fig. 5. A comparison of the data volume per unit for the data records in the data files shown in Table 2. The number of

%] 5.

bytes is shown in a logarithmic scale. (a) The volume of the external sensor data records, such as motion,
positioning, and surface sound speed, normalized by 1 second. (b) The volume of the observation data records,
such as sounding, acoustic image, and water column data, normalized by 1 ping. For water column data, the
data volume per ping is divided by the average water depth of the survey area to derive the data volume per 1 m
in range.

Table 2R L72TF—F 77 A NVICEINLET—FZLa—FD9 b, Nl 7F—7 KOBHlFT—7 oZFn
ZNUTOWT B H72 ) 7= 4 X&RR LR, N MEESBATr— LV TERL TS, (a) BfE,
AL, RAEHFHE Vo B v HPHEOT =5 L I = FIZOoOWTIBH NV OF—FETRLZDBD. (b)
TR, KT R, 4 —F = AT AL VS BT OF =7 L a—FIZOoWT iR 1 MbHz) 07—
FHTRLIELD., 94 —F—HFLTF—FIZO0VWTIE, LV 1mdbiz) ORIHET 5720, HHAig
D RFEHETENENRE L 2EE2 R L Tw 5.
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An example of data size comparison of time series components

obtained by multibeam echosounders

4.4 NEBSEICLDVA+—F—DT7LT—4
ERENDEE

Figs. 2, 3, 4 IZ/R$T&EBY, 7+ —F—HTF A
T—=%DdboOF—%mid MBES 2%tk L15 %
T—=FLa—FORTRRTHY, 2, KHET
H HIEEBEE GO T — 7 L a— FRliET—%
La—FEHXRI0FBEUEREW. T42bE, 7—
777 ANVERD VUL E T =5 —H T A
DTF—FLA—=FPLEDLZ LIZHRD. RET
o 7oeF =497+ = bDIHL Tk T+ =<V
MIDWTE, 74 —%—hTF 47— 7D
FEMERA W EE o TWDH, ZhIZEY, F—%
FRRE D L — W REEDT — & &k KIRIZEL T %
CLEBBH. ARTRLIET—=¥ 774 VIZBWw
T SeaBat T50-R & HydroSweep MD/50 & T
7t =5 —H T AOWERED R E D — T d o
7272912 Fig. 5 (b) WC/RT L) RBEELY A X
B LEEZONLZD, TNIZOVWTER
5.

Teledyne RESON #:® SonarUIl ¥V 7 F 7 = 7
W 2 O FEIFEREINTBY, v+ —
¥ =N T LTS EREORETILE y MIOEH
E, F TN T T 7 8 OEREMNUEET
HbH OB, WIHEITA—I—HTLET—F
AT 2BOZHEEE LN VO®TILE v MY
T 74NV MDD 32 bit 5 8 bit NEEMTEXS
BiECTHDH., ZNTLD, F—FLa—FOHA
RAZ AR T 25% (M &b, 72, &E
T a—F—5 DL IV HRDOY T TR
ZHEGIK 2P TEHMETH Y, M5 < MEEE
2-10% > 7 VOB THETHZ LR TH S
(Teledyne RESON, 2017).

AR TRLETFT—% 774V TWw 21X, SeaBat
T50-R & HydroSweep MD/50 D7 —4% 7 7 4 )V
IZ2oWnWT, &7 ke y Mo 8 bit fbiddkil LT
fTHONTVEY, FI TV T 7727512
DWTIE T50-R 252, MD/50 256 & 72 o> T 7z,
[FRROIRGE, - FARDY > 7Y ¥ ZHERETBI L
et o7 Y TR 3 R E U, AR
SND T — 7 RITHMEIE T /3 BEICIH S

LEZONG. T, ZWHE—2ED T50R
Tl131024, MD/50 Tl 313 & 1/3#ETH 579,
1/3x1/3=19RBEOTF—F %4 BT
ZENEZLN, THHFig 5 (b) 1RLA1
WIREDOY 4 XEE D LT ERE ozl E 2
bb.

B, YooY sy ik, ditko
HWAEZERT 5720150+ =5 =T A
T =7 OGS U CEIRT IETR W,
MBES O L ¥ I HIOWERRIITH B L v I 55 #
B 1 OOHZE L THETAHIENTELLE
ZAbNb. LyIhEiEoRIE, kil (CW;
continuous wave) & HW72/8V A Z5ET LY
G, FONNVAE T LR OFE# ¢ (KL T,
OR =cT/2D % H\ZPF 5. MBES THUF St
LA =Y =N TLT=IDH T LY
R, TR EMBEEIC R LTI Vv
TV T T IR BBRIET, 94 —F—N7
AF—=FDF—N—=H T &I ENT
B2, T EOMEATELEEZLNS.

5 Fim: ETIMEICEBERT —2EDFHE
4ETHEBICL > TRLZESB D, MBES
T—FLa—FENZENDREOT— 5y =IX, #RH
TET—F 74—y bOEWVIZXDELLDER
Ehsbon, LMD, Bl 4 —
Fehd Bt TF—FilonwTidl La—
F&H720DH A AET—F7+—~<v FTikEo
TBY, ThAPRED L) RHHETY AT LIZEHk
ENDZPICE o THREDT 2. WIERT— 7 Rl
JEEEWET -5, T T -~y hlE—
LIk oTLa— FRAKDOY 4 ApkE Y, £
NHFARBE DO G2 HAELR L Z LX) R
BREL, T —F—DTFTLT—%X, T—7%
TA—=xv M UE—2% S5V IHRAOY
TN Y THRICE o TRE S, ZORHIHRICIN
X, £7—F L a— FORMREMBZ) DY A X
IR 5 2 LT, REBUMRER I3 5 B
T—F EDO TR RETH H. £ 2T, ST —
¥ RSBV L e — AL L 723kGm D 720,
7= mPURDOET ML Z RETHA L.
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9, MBESOAKT 27— ®#IZHFLT 5
FERESE LT, WREE, REEHEE Vo
e e v T =g b, R R i R B S
Vh—=F—=hThE VS TBT =7 IR LT
ZZAhH. INPINIY —F =V AT LA OKHEE
BT Akk% 27— % L a— RAEAET 545, il
ETF— Y EOFEELRTF—F L a— NlZhkRF—7%
BT TIE %L, TR R 720
CCZTIREMHTLAILE LTS AR TS
(T —E DI I RE TR I ICRESR S B Z & 25—
e EZEzohsd—%, BT — 5 3Rz TH
NBEYAIVITTORLFHKING., INLEH—
IR, AR 720 07— 7 BOREKHIZ
BT 5I121E, BIRD Y 4 I ¥ 7 L RGHER % &
ODUF % e & U CRIRBEEE I D W T OUE DY
WCh b, FIREEIE MBES O 2L v VD
REICL->TRT A, ZZTCREWARL VYR
KIERHE, E— AR VBERESND L%
25, EAFHMOWGEA N v DIZBAEELD
T, oY % 2 D OFIRM T H N —H#HiPHATE
BT HIREEZHAELEL, ZOMBEOSM% W
2T LTV rIPBRED, OF ) SIS
ffizghzadbosdsb. BAMIIE, ETHANZE
FAY =247y bFY Y MRS TR
72TRIZ, MBES 25%#R$ % & v ) Rk 2 e 3
5.

ETFTVREHRTH2ERZROL ) ITERT
5. 9, B VAR T S AR B 72
T—FBOMRKEE A [bytes/s], Blll7T—F D
I LRI S 2 WIHIE &K S B W (RO T — ¥
EOW KK %Z B [bytes/ping], KiEIZHKFT 5
VA= =N TAT = DT = EOWKEE
C [bytes/ping/m] & BL. F72, HHOKEE
dmlEBE, FAEMOHEZE v [m/s], M
DOHMITHIME — AlEE 0 [degl LBL. TDL X
EATHFMOEY =27y b 7Y Y MiEIZd tand
[m] THEME N5 DT, MBES OFIREEIE XKD
EHITEKTZIENTES.

2v
Pi o _ .
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Fig. 6. An example of the predictions of the data volume generated by a multibeam echosounder using the model
considered in this paper. The horizontal axis of each figure shows the elapsed time, and the vertical axis shows
the predicted data volume on a logarithmic scale. The upper left compares the increase in data volume
depending on beamwidth and water depth while the vessel’s speed is set to 8 kt. The variation by the depth is
relatively small, and the prediction lines are close to each other. The upper right compares the increase in data
volume with a constant depth of 100 m and a beamwidth of 1 degree while varying the velocity. The lower left
compares the data volume increase by water depth without water column data acquisition.
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