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Construction of Sea—Floor Topographic Survey System
Based on Echosounder and GNSS
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ABSTRACT

A system that extracts seabed topographic information by simultaneously and continuously
observing the horizontal position and water depth in the sea by combining a single beam
echosounder and GNSS was constructed. By applying the developed system to actual
measurements of small—scale sea areas, the effectiveness of bathymetry and sea—floor
topographic data acquisition using GNSS and echosounder was examined. By using the
developed outdoor program DS—NAV and indoor program DS—CAD and applying the tide
level data at the time of actual measurement of the target sea area, it was possible to
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derive bathymetry results based on the datum level i.e. approximate lowest low water
level (A.L.L.W). By using the developed outdoor program DS—NAV and indoor program
DS—CAD and applying the tide level data at the time of actual measurement of the
target sea area, it was possible to derive the results of bathymetric survey based on
the datum level. From database built through the actual measurement. it was possible to
create 3D model of the sea—floor topography and extract cross—sections. The results of
this study are expected to be economically useful for extracting seabed topographical
information from small sea areas or in dredging sites for offshore construction.

KEYWORDS - Single Beam Echosounder, GNSS, Seabed Bathymetry, Sea—-Floor
Topographic Survey, 3D Modeling
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Calculation of Seabed Depth
Data based on Datum
Level(A.L.L.W.)

Ship-based Seabed
Depth Data

Tide Level
Observation Data
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| Database l

GNSS Mal:it.ime Horizontal
Position Data

FIGURE 1. Conceptual diagram of seabed depth DB construction based
on echosounder & GNSS

TABLE 1. Observation equipment specifications
Product GNSS receiver Echosounder
Manufacturer Trimble Teledyne Odom Hydrographic
Model GAB30 Hydrotrac Il
Accuracy phase stability: < 5mm 200 kHz : *(1em+0.1% of depth)
cm-level accuracy 33 kHz = +(10em+0.1% of depth)
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0.1%) & A3 Parente et al, 2019). GNSS
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FIGURE 2. Basic menu of DS—NAV software
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FIGURE 10. Echosounder & GNSS antenna mounted on a ship
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FIGURE 11. Bar—check correction

At

3) deolH HAS
DS—NAV 5% T2 AR A
AE o e AR E web e
GNSSgl 5&54719 85 F71= 12 e
2 F5ste] 715aksith GNSS FE91A| Hlo]
Bl S5 FASE doly B 717]
o Add x=EH PCO fix 3d=Z A3t
a9 12+ fix Iz A Hxe A
= dolgo|t. XA FE AUz =
A x HFE, v FE, GNSS g, A7k
(OOA OO% O0O%x) colth. A=
= wet s VeoR 3 eiAA
HolB & A5 & Z4#5 dolHe x
sto] 7]+ (standard sea
= A F49 7]+d (datum

oM |H

¢

level),
level) ¢!

7] 190820 - Windows HEE — O ®
o BEE MHO) =2Y0NV =S

1,317014.778,147418.771,5.030,10.42516,0,1.001 ~
2,317016.065,147416.114,4.940,10.42526,1,0.911
3,317017.212,147413 422,4.990,10.42536,1,0.20
4317018 425,147410.852,5.010,10.42546,1,0.941
5,317019.646,147408 2044 920,70.42556,1,0.908
6,217020.848,147405 679,4.920,10.42566,1,0.912
7,317022.000,147403.108,4.950,10.42576,1,0.933
£,317023.100,147400.635,5.010,10.42586,1,0.940
9,317024.309,147398.199,4.980,10.42596,1,0.920
10,317025.478,147395.799,5.000,10.43006,1,0.940
11,317026.684,147393 446,4 970,10.43016,1,0.817
12,317028.522,147389.876,5.070,10.43031,1,0.834
13,317029.074,147328 693 4.080,10.43036,1,0.811
14,317030.673,147385 646,4.990,1043051,1,0.713
15,317031.531,147383.660,5.070,10.43061,1,0.776
16,317032 400,147381.942,5.070,10.43071,1,0.727
17,316854.825,147135.160,4.910,10.57296,0,1.629
18,316856.405,147135.496,4.730,10.57306,1,1.489|

Ln 18, Col 48 100% = Windows (CRLF) UTF-8
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second intervals
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Echosounder2f GNSS 1[5t ¢f{| X[ ZaFA| A

sef 72 / O - 247 - oA 65

3.3D 2E MY

% 17(@) 9 ol 3D mEg A Ay
£ AAslont @] 4 mskEo] ZopA
Z=Scalex FHUlZ AT w4 i S
A7 el Wsh= %’iL ZOE e

a9 170 A 715 %_8}01 27]
3 AR AAYE 371] sto] W F
(side view)Z YERH Flolt},

A - Alme ol&s 33k %x]@QEL
AA oA A SHeR HES A F
3k oA F=3 23t} vl wsto] ‘f’éi%‘
T Yo sASE] S A g A
of 7I+4 AA7F AAAoE ofpff dolm®
1A vlnE Fst 3D R AYEE
AR AL Zbsity. drbF o w2 dlolg 7t
54717 B

S
o}
<)

o

Ao dojx|7] wiel, Azt

(a) Plan view

5747171 B= AA 2] 52300 9l
T Utk wEbA & 1o AlAsE
oLE' Hzslo] GNSSZeko| 9%t
2~5em), ¥4 7] 200kHz
+(1em+0.1% of depth),
—% J—’—Eﬂo}‘ﬂ 37<M AXEEg=
AUTH

N TN

o M oy 1o
% 1o

, e

S o

o flo

ﬁ A

w o 1o )

(TIN)S 7Hle g
oH *—:[Loﬂo "
E() # %

Eohs 71
(316,600, 147,200)4’ (317,400,

147,200)& A7dste] 1% 183 o] Tk
7} 20m HA 9] s skl
a9 19+

A0 FTHE, 19 20+ T

(b) Side view

FIGURE 17. 3D model creation

FIGURE 18. Setting cross lines after creating
grid data

FIGURE 19. Longitudinal section



66

Construction of Sea~Floor Topographic Survey System Based on Echosounder and GNSS

0181000 05| #h N[z s

®

BIEREcTRAAY
i

[

#| XN >

FIGURE 20. Cross sections

Create Grid Data x

&- D2 g Ex 4
= gasq s

FIGURE 21. Setting for creation of grid water
depth data

A A 20m (0w Erkie] Azl Y
A el A4E Pebvre] AnE dAF 4
oltt,

AAGHES APE] A% 9 wgosA
AT FR, FEE 39 A4, A

4 e ek FRAL FoR A5 £
% welE AgelEsl Ak 19 220 ek
A7 delele] A4 %3 e 20mels,

PAHOE HYTAE A3 2THE S1EHe)
doleel S AYE, F- Fows 2 9
& A% 5 dolE

N,
I,
1o
>
>,
[o
o
n
pac

[HIFBEIRD ol =28)

FIGURE 22. Grid water depth

4 E

GNSSsh §354718 =7 st=dol st &

A a9 AYARE 97) & AL A
dole 5 213 (DS-NAV) I gl dlo]
B g Zz33(DS-CAD) 9 HE4S A5
3 4 ek AZF A7 #go g RE
7V ke uMq 94 107 &9 =91 4
olElE A &3to] 71%HR1 ok A A

U>“
_IlN'
ol & L



Echosounder2t GNSS Tt SR X% EFFA AR 712 / o|F - 2471 - o[yl 67

g5 SFE} 4 B O 6

oo AAEAE Be AUEE AT 5 U

o Bsa gule] 1ok A AlAE g

o ARAYS] olelg, SAES ek o]
pS U

7Z

I

A A1 Blole] 5o ¥kt Fi
< oE o3 FAleITh e AR
2TtE Fefelln sl dgell ggoEA
TASF B SR e dFE AAH
o FEshodl 82 ZloR Vet kKasE

REFERENCES

Choi, C.E., Kim, Y.S. and Seo, Y.C. 2005.
Improvement of multi—beam echo sounder's
depth accuracy. Journal of the Korean Society
of Surveying, Geodesy, Photogrammetry
and Cartography 23(1):1-8 (&g, A
T, A4 2005 ol SRSV A
Aes JhA. SS5EEks]A] 23(1):1-8).

E., Caccia, M. and

Bruzzone G. 2015. Seabed classification using

Ferretti, R., Fumagalli,

a single beam echosounder, Conference:
OCEANS 2015-Genova (https://ieeexplore.
ieee.org/document/7271709).

Geosystem Research Co., Ltd. 2015. Ship
body—mounted single—beam echo sounder
and sounding system with expandable bar
check plate. Registered Patent Publication
of Korean Intellectual Property Office.
2015 Patent registration (BIA]2A|2~ElE]
A=A 2015, AA AE wd &

9 PTEssh viAla s s SAAA
gl 2015 5315%).

Ha, H.S., Park, HK., Kim, Y.J. and Yang,
I.T. 2007. A survey of floating silt—
clay thickness wusing dual Frequency

echo sounder. Journal of the Korean
Association of Geographic Information
Studies 10(4):14-21 (3t8)%d, ¥, A
A, FAEL 2007. °olF Fo FFFAY]
£ o838 HUT 7/ AL A=A AR
3#] 10(4):14-21).

https://bathylogger.com/single—beam—echo
—sounders/(Accessed Oct. 7, 2022).

https://www.khoa.go.kr/kcom/cnt/selectCont
entsPage.do?cntld=31407000. (Accessed
Dec. 4, 2021).

https://www.mof.go.kr/article/view.do?article
Key=32726&boardKey=10&currentPage
No=1 (F7Z nHigtES Stk A=
a2, = Hx P, s REAR
2020.6.17.).

https://www.yna.co.kr/view/AKR201604080
64500053 (FFEEoE = A 3D A
AP AL, A 2016.4.8.).

Kong, S.K., Kim, J.K. and Shim, M.B. 2010.
A study on assessment of depth data from
hydrographic surveying using MBES around
south sea of Samcheonpo. Journal of the
Korean Society of Marine Engineering
34(4):560-566 (¥73+f, XA, A&
2010. vsH SFSAVE ol&F X
Fale] s A% HrE demkd
A Yol sts]A] 34(4):560-566).

Kim, C.H., Kim, HW., Lee, M.H., Park J.M,,
Park C.H. and Do, J.D., 2016. Topographic
monitoring of the coastal area in Uljin
using ship&#8208;borne mobile LiDAR
and multibeam—singlebeam echosounders,
Proceeding of Annual Conference of Korean
Society of Coastal Disaster Prevention.
pp.159 (g AdS, oldE, viAE, v
g, EF. 2016. adEErdetolt, e
e mARRT, AESHeaARyE o] &


https://bathylogger.com/single-beam-echo-sounders/
https://bathylogger.com/single-beam-echo-sounders/
https://www.mof.go.kr/article/view.do?articleKey=32726&boardKey=10&currentPageNo=1
https://www.mof.go.kr/article/view.do?articleKey=32726&boardKey=10&currentPageNo=1
https://www.mof.go.kr/article/view.do?articleKey=32726&boardKey=10&currentPageNo=1
https://www.yna.co.kr/view/AKR20160408064500053
https://www.yna.co.kr/view/AKR20160408064500053

68 Construction of Sea~Floor Topographic Survey System Based on Echosounder and GNSS

=20 et A BUEY A AR = Oh, CY., Kim, HY., Lee, Y.S., and Choi,
ehgAlers] ddskEdlsl =y 159%). C.U. 2019. Uncertainty analysis of BAG
Lee, D.R. 2006. Estuary riverbed monitoring by GNSS  correction. Journal of the
combined by GPS and echo sounder. Journal Korean  Association of  Geographic
of Korean Geophysical Soc. 9(2):105— Information Studies 22(3):1-9 (2%,
112 (o] 2006. GPS$F Echo Sounder A5 olea HAAS 2019. AAANE =
el R shrsky muEE. A2 WAEY] GNSS HAMHe] me 2en
9(2):105-112). AT AP R3EE]A] 22(3):1-9).

Lee, J.D. and Kim, HH. 2007. Combination of

) Park, J.Y., Shim, HW., Lee, P.M., Jun B.H,,
GPS, echo sounder and GIS for constructing

Baek, H., Kim, B.H., Yoo, S.Y., and Jeong
W.Y. 2017. Multi—beam echo sounder
operations for ROV Hemire : Exploration

3D riverbed surveying system. The Journal
of the Korea Contents Association. 7(11):
232-238 (o], &35, 2007. 324 3}
AEFAAE FEE S GPS9 5354
71 9 GISe %% SheEEl=shs]=EA]
7(11):232—-238).

of Mariana hydrothermal vent site and
post—processing. Journal of Ocean
Engineering and Technology 31(1):69—
79 (229, A olukE ARz W

g,
Parente, C. and Vallario A. 2019. Interpolation s, FA99, A9, 2017, AEAs
of single beam echo sounder data for 3D A Fu)EPE o]&3 vl L3=AY|o &
bathymetric model, (IJACSA) International 2 nlgol A4l BA} Ay 1l 53
Journal of Advanced Computer Science 7). sh=rs)ekEska]#] 31(1):69—79). kKAGIS

and Applications 10(10):6—13.



