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Initial report on Seabat 7101, a new multi-beam echo sounder designed for
shallow waters

Hirokazu MORI, Wataru INOUE, Fumiyoshi HONMA and Yuichi KYUMA : Hydro. Dept., 7th R. J. C. G. Hgs.

Abstract

In 2008, Seabat 7101, a new multi-beam echo sounder designed for shallow waters, has been installed on
the S/V Hayashio of the 7 th Regional Japan Coast Guard Headquarters for the first time among the eleven
Japan Coast Guard’s regional headquarters. In addition to “Equi-angular mode”, the new system is equipped
with “Equi-distant mode”. With this new system, the operators can perform precise soundings by choosing
an appropriate mode, depending on the bottom characteristics. In this article, we report our initial impression

on this new system.
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Table 1 Technical Specifications (From SEABAT 8101 OPERATOR'S MANUAL VER 3.01 and SEABAT

7101 OPERATOR'S MANUAL VER 1 G)

SEABAT8101

SEABAT7101

Sonar Operating
Frequency

240KHz

240KHz

Across—track(Horizontal)

Transmit 170°

Transmit 170°

Beam Width Receive 1.5° Receive 1.5°
Along—track(Vertical) Transmit 1.5° Transmit 1.5°
Beam Width Receive 15° Receive 15°

Swath Coverage

150°

150°

Across—track Beams

101 equiangular

101 equiangular,or 239
or 511 equidistant

Ping Rates(Max) 40 pings/s 40 pings/s
Depth(typical) 1-300m 1-300m
Power requirements 90-260VAC,50/60Hz 115-230VAC,50/60Hz
9 ,.390Wmaximum ,900Wmaximum
VideoOutput SVGA,800 x 600 SVGA,DVI, 1024 X 768
P L@72HzRefreshRate L@72HzRefreshRate
GraphicsColors 256(8bit) True color(32bit)
Sonar Head Weight(air) 40.0Kg 40.0Kg
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Table 2 Output Format of SEABAT 7101

RVB 1 43153.996 3 0 1b01 239 1500.00 73

>

> Column Description

> 1 RMB Raw Multibeam Data

> 2 1 Device #

> 3 43153.996 Seconds after midnight
> 4 0 no active sonar flags
> 5 1b01 beam data: quality codes, take—off and direction angles, slant ranges
(hexadecimal)

> 6 239 # of beams

> 7 1500. 00 Sound Velocity

> 8 73 ping number

>

>First set of numbers are the slant ranges

21,78 27.776 27.70 27. 68 27.60 27.52 27.47 27.40 27.33 27.24 27. 17 27. 07 26. 9 26.91 26.83 26. 77 26. 71 26.63 26. 54 26.43 26. 37 26. 27 26. 25 26.23 26.20 26.16 26. 12
26.07 26,06 25,83 25.76 25.73 25. 57 25,59 25.55 25,43 25.38 25.39 25.40 25.29 25,22 25.06 24.94 24. 84 24. 77 24.57 24.04 23. 34 23. 04 22. 73 22. 38 21. A4 21.60 21. 26
20.89 20.53 20.12 19.80 19.28 19.11 18.74 18.35 17.98 17.62 17. 18 15.91 15.87 15.86 15.74 15.60 15.41 15.29 15.10 14. 84 14. 07 14.06 14.06 13.95 13.71 13.50 13.29
13.08 12.87 12.66 12.42 12.26 12.02 11. 85 11. 74 11.47 11. 30 11. 09 10.89 10.73 10.55 10.39 10.30 10.20 9.99 9.82 9.69 9.54 9.45 9.32 9.17 9.09 9.4 8.93 8.76 8.65
850838852834 8382583084083783783838338408408428508538608628 738788838 H9.089.219.349.479.579.759.92 10.07 10.24
10.38 10.57 10.79 10.89 11.07 11.22 11. 37 11.52 11.68 11.82 12.05 12.21 12.48 12.70 12.96 6.40 6.39 6.38 6.34 6.24 6.18 6.02 5.97 5.4 5. 94 5.91 5.82 6.32 6. 4
6.34 16.54 16.78 17.00 17.23 17.41 17.60 17.80 18.02 18.19 18.38 18.60 18.96 19.22 19.51 19.81 20. 11 20.39 20.63 20.90 21. 17 21. 39 21. 69 21. R 22. 18 22.46 22. 72
22.98 23.20 23.45 23.T1 23. 97 24. 26 24.52 24.78 25.00 25. 25 25.51 25.74 25.96 26. 18 26.45 26.61 26.86 27. 04 27. 23 27.46 27.64 27.78 27.91 28.03 28.21 28.43 28.79
20.04 29.41 29.71 29.99 30.28 30.57 30.83 31.12 31. 34 31.61 31.89 32.23 32.48 32.72

> Second set of data are the Take off angles (relative to the sonar frame)

75.00 74.83 74.76 74. 63 74.50 T4. 37 T4.24 74. 11 73.97 73.84 73.69 73.55 73.41 73.26 73.11 72.95 72.80 72.64 72.48 72. 31 72.15 71.98 71.80 71.62 71.45 71. 26 71. 07
70.89 70.69 70.49 70.29 70. 08 69. 87 69. 66 69.44 69. 22 68.98 68. 75 63. 51 68. 27 68. 02 67. 76 67. 50 67. 24 66. 96 66. 69 66.40 66. 11 65. 81 6. 51 6. 20 64. 87 64. 55 64. 21
63. 87 63.52 63. 15 62. 78 62. 40 62. 01 61. 61 61.20 60. 78 60. 34 59. 90 59. 44 58,97 58.48 57.99 57.47 56. A4 56.40 55. 85 55. 27 H4. 68 54. 07 53,44 52.79 52. 12 51. 44 50. 73
50. 00 49. 25 48. 47 47.66 46.84 45.98 45. 10 44. 19 43. 25 42. 29 41. 29 40. 26 39.19 38,10 36.97 35.80 34. 60 33. 37 32.10 30. 79 29.44 28.06 26.65 25.19 23.70 22. 18 20.62
19.03 17.41 15.76 14.08 12.38 10.668.91 7.155.38 3.59 1.80 0.00 1.80 3.59 5.38 7. 15 8.91 10. 65 12. 38 14.08 15. 76 17.41 19. 03 20.62 22. 18 23.70 25.19 26.65 28. 06
29.44 30.79 32.10 33.37 34.60 35.80 36.97 38.10 39.19 40. 26 41. 29 42. 29 43. 25 44. 19 45. 10 45. 98 46. 84 47. 66 48,47 49.25 50.00 50. 73 51. 44 52. 12 52.79 53. 44 54.07
54.68 55. 27 55.85 56,40 56. 94 57. 47 57.99 58.48 58,97 59. 44 59. 90 60. 34 60. 78 61. 20 61. 61 62. 01 62.40 62. 78 63. 15 63. 52 63. 87 64. 21 64. 55 64. 87 65. 20 65. 51 65. 81
66. 11 66. 40 66.69 66.96 67. 24 67.50 67.76 68.02 68.27 68.51 63. 75 63. 98 69. 22 69. 44 69.66 69. 87 70.08 70.29 70.49 70.69 70.89 71.07 71.26 71.45 71.62 71.80 71. 98
T2.15 T2.31 72.48 72.64 72.80 72. 96 73.11 73.26 73.41 73.55 73.69 73.84 73.97 74. 11 T4.24 74. 37 74.50 74.63 74.76 74.83 75.00

>

> Third set of data are the direction angles (relative to the sonar frame for Pitch Stabilization)
=90. 00 -90. 00 —90. 00 —90. 00 -90. 00 -90. 00 -90. 00 —90. 00 -90. 00 ~90. 00 —90. 00 —90. 00 ~90. 00 -90. 00 -90. 00 —90. 00 -90. 00 ~90. 00 -90. 00 —90. 00 -90. 00 -90. 00 —90. 00
=90. 00 -90. 00 -90. 00 —90. 00 -90. 00 -90. 00 ~90. 00 ~90. 00 —90. 00 —90. 00 —90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 —90. 00 -90. 00 —90. 00 -90. 00
=90. 00 ~90. 00 -90. 00 —90. 00 -90. 00 —-90. 00 -90. 00 -90. 00 —90. 00 -90. 00 —90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 -90. 00 —90. 00 -90. 00 -90. 00 -90. 00
=90. 00 -90. 00 —90. 00 —90. 00 —90. 00 -90. 00 -90. 00 —90. 00 -90. 00 ~90. 00 —90. 00 —90. 00 ~90. 00 -90. 00 -90. 00 —90. 00 -90. 00 ~90. 00 —-90. 00 —90. 00 -90. 00 -90. 00 -90. 00
=90. 00 ~90. 00 -90. 00 —90. 00 -90. 00 -90. 00 -90. 00 ~90. 00 —90. 00 —90. 00 —90. 00 -90. 00 -90. 00 —90. 00 -90. 00 —90. 00 -90. 00 -90. 00 -90. 00 —90. 00 -90. 00 —90. 00 —90. 00
=90. 00 -90. 00 -90. 00 —90. 00 0. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00
90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 0. 00
90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 0. 00
90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 90. 00 K. 00
90. 00 90. 00 90.00 90. 00 90.00 90. 00 90.00 90.00 90. 00 90.00 90.00 90.00 90.00 90. 00 90.00 90.00

>

> Fourth set of data are the Intensity values

T2 7718291898379 787575738066 74 75638 84 76 76 74 78 77 72 81 86 77 77 71 7269 66 81 88 77 81 82 94 99 101 97 91 93 100 110 103 116 127 152 149 127 130
118 114 127 145 136 157 145 144 175 174 173 158 171 204 131 142 156 132 107 97 102 113 114 125 83 91 89 86 84 81 92 79 59 64 67 49 55 58 58 64 53 59 4 58 46 47
58 50 67 68 58 54 66 63 X4 59 60 69 49 61 58 50 34 45 36 44 38 29 41 30 39 22 33 40 42 48 45 49 59 53 57 66 65 76 64 N 76 65 77 55 44 55 58 55 55 50 56 b1 51 49
BT3B I3171815131197689913 1510 & 71 73 73 76 83 8 90 100 101 121 133 133 141 146 167 183 169 162 162 174 167 155 164 147 144 140 129
126 127 124 123 124 121 128 124 130 130 121 114 112 111 104 107 105 110 107 126 121 118 133 138 156 151 149 136 130 134 143 143 148 147 148 146 144 145 140

>

> Fifth set of data are the beam quality values
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Table 3 System Ping rate Values (From SEABAT
8101 OPERATOR'S MANUAL VER 3.01)
RengeScale chooses a value of around 3

times of the depth

Range Scale(m) | Ping Rate/sec
3.5 40
5 40
7 40
10 40
15 40
20 35.63
25 28.63
30 23.92
35 20.55
40 18.01
50 14.44
75 9.65
100 7.24
125 5.8
150 4.84
175 4.16
200 3.63
250 2.9
300 2.42
350 2.08
400 1.82

COHETHIIITT =0 b bl}TlEk
WA, BIRESZICERET LI L EHERT
5.

07— Z Gk (Survey BEIH) (CEEDHE T
FAHHNKROBME (R 70— )VE&) 2479 K
HHET 5.

COILT—IZOWTIE, BETMHR%ZGMAAD
5E9NotN—= 3 U b EERICHENT
WHLILI—Thb. V7 bIZTORIE T
Wo ) EEBMET IR B TE S,

N RSP D572 X ITKTA T MY

5.
ZDE, WINDOWSD LT — A vt — U A%k
REN, 72 TwDE, PCEHESR L & Th
3% 6%,

ZDIFEA LWL 1 PPSD Sync Err (msec) %%

TOr S LERHLTALHEME L HITRELR

W AREER A —

&5 BENDIZT—FT—4%
Fig. 5 Specific Error data

D, 7= FEHEY) RHEATE R 2B 2 L

Dd o 72h%, BIKE N TldPatchlZ X W IBIE S, f#
LT3
(3) ot

Equi-angular € — K K OF 2 #f 36 @ Equi-distant
E— FTER L7727 — % % HYPACK TLH 3 2 3}
BIIE, BONCHAAAIET 7 A VOFRED, ar
T ANEEFREINTETDT 7 ANVICHHAEINED
T, HEOE— PTG L 27— ¥ NRIET 5 &
YIRS TERL D, ZO720, E— FEIIH
TS B BN D B

5 BET—2DEN

SEABAT 71011014 @ Equi-angular € — K239
AR E511AR O 2 FiHH O Equi-distant € — K Z 121
DIEFH L LT, KEH30 mITHFET 52 EH60
mOEME DTS, H AL E T2 545" 3T
WRIF— TS EETETERDE D RE
BAEFECD OO, FHINIW ST, =5 D
RS AL 7 D TBIRDSABIB & 2 o T B 2 & 93
L. INEYBIMINCAR D E, SHIHBIAHEEL <
RHIENRTHENS, FE6X, H7X)

L>L, HRIDBES LS & vo TaTHIIR
E—FTHUIRT 2Ty FEFERE LD, W
TIPCICAMD P25 LT LLRENE VR
LWL D 5.

BELEX T, SIIARE— FIZoWn T, WE X
FEB /N & WHEIE & R RE T L T 528, 1
KBHDHWIZZO LX) T — 7 20U L, #Y) 7%



PR ~ v F ¥ — A RS (SEABAT 7101) SEAIZDWT

101 Equi-angular mode 239 Equi-distant mode 511 Equi-distant mode

FO6E BE—FDEE (BTN
Fig. 6 The comparison of each mode (A record of Right under)

101 Equi-angular mode 239 Equi-distantmode 511 Equi-distant mode

F7H FE— ROLEE (USEFHEDECER)
Fig. 7 The comparison of each mode (A record of direction near 45 degrees)

E— FERPEIRTE 2 L9 /) 9Ny OFERIIED
L.

6 HENE

HXIZ=T VT — 2 MEEDSEA SN T, HRAE
D72h, RUMOMNENLT7— 5 bERIhOD0H
D, TNET, HSAED o 2ZFHM AR HEEKIE 2
X905 TETNA. HIHIZ, FH214EEIC

Filts L 72 RKE ROBITH % .

LA L6, BXKEHERL, alsioRi&l,
L RSB 70 &R DRUAT I RSB B R\ i &2
MEFNHEZ B TRAE A TS B LA D 5.

VT E— ARG 9 o X D ICBEED O
REWHICT 52 ETE, 4IIEA L7z SEABAT
71011, SEABAT 8101& [Alfk, A#iPHAZIER 52 &
NCTELIOMBWRVERLERTE D0, Wiz



OB E B ORI RS ARG —

soan a1 aansE

%8 VILFE-LBARFICSLIAERR GAERE [ ILORILFHEE)
Fig. 8 The surveying result With the multi-beam Echosounder (Surveying area: Yamaguchi-North Coast
Ai Shima)

%9 VIVFE - LBRSBICEZHERZR (L)
Fig. 9 The surveying result With the multi-beam Echosounder (Wreck)



PRl ~ L F ¥ — A% (SEABAT 7101) EAIZDOWT

119 Y613, sweepliEdsik  TH X125 Ping-rate
BESITHNS DDV LEL R LB % 45 5.

BUfEZ, i iRg () Bk 20 B0 AR C W) U IR % 482
BmzE L Cw b5, KETHATT 2 L HEoR) & A
TR, BMPHLL 22720 TR, MEDE
WEZAIZEATLHIERDHFVAIHFLORNDL D
Tl v,

3%\ SEABAT 71011%, Windows X— 2D 71 7
FHTHLDT, HHEE— FD LS HEEREANEN X
i, IhF el hifEEakorh:bd t& s
ZENS, SHRON=YarTy FIHEL V.

RBIZHELEX TR % 212 SEABAT 7101 %
AL 72A, FEXFEL L) 2SR TH-> THHEA
BRI X DB IS DT B o EN DY, F
72, WERHRORRICE T, H—MRIEE21E
e B EdHE LD Lawgs, FEESH
XA B TORBRIZOWTHREZRIRY ek %5t o
TWVWELWVWEEZ TV,

z £ X &

SEABAT 8101 OPERATOR'S MANUAL VER 3.01
SEABAT 7101 OPERATOR'S MANUAL VER 1



