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Abstract

and renewable energy, has diversified, and the number of cases of sea area diversification continues to increase.

Recently, the range of use of marine space, such as fisheries, marine transportation, and new

By enacting the "Act on Marine Spatial Planning and Management,, etc., policies such as marine environment
and marine spatial planning are being promoted. In addition, the Maritime Survey and Maritime Information
Utilization Act was prepared to implement marine survey projects to secure vessel traffic safety and
jurisdiction. Marine surveys include seabed topography survey (bathymetry) and chart production using echo
sounders. Since the late 1990s, Korea has been using multi-beam echo sounders that can grasp the seabed in
detail. In the case of bathymetry using a multi-beam echo sounder, time difference information and reflection
intensity information reflected from the seafloor are obtained at the same time. Reflection intensity information
is called backscatter data. The Korea Hydrographic and Oceanographic Agency has secured a lot of
backscattering data, such as the National Oceanographic Survey, and acquires new backscattering data every
year. However, the utilization of backscatter data is low, and in order to properly utilize it, it is essential to
obtain consistent data (Lee Jung-min et al., 2022). Looking at the research trends on the use of backscatter
data, the International Scientific Union (ICSU) Ocean Research Committee and UNESCO Oceanography
Committee have been operating related research programs since the late 1990s, and the related working group
has published a multi-beam backscattering guide in 2015. Lines and recommendations were presented
(GEOHAB BSWG, 2015). In this study, the criteria for sea bottom characterization presented by the
International Hydrographic Organization (IHO) and the criteria for bathymetry using a multi-beam echo sounder
of the Korea Hydrographic and Oceanographic Agency were analyzed, and backscatter data were obtained using
the multi-beam echo sounder. The basic elements necessary to obtain consistent data were derived. First,
ground-truth samples must be obtained for seabed characterization. Second, since the backscatter data from the
multi-beam echo sounder uses an acoustic device with a high frequency, it is assumed that there is no
penetration depth of the acoustic signal. Third, in order to increase the consistency of the backscatter data,
the standards presented in international standards such as the planning stage, securing coverage, sampling
standards, field survey records, etc. were summarized. Since this study is a basic study based on research data
on multi-beam echo sounders and criteria for classifying seabed characteristics, it is judged that follow-up
studies such as actual sea test studies are needed to establish criteria suitable for the characteristics of Korean
waters.

Key words Multi-Beam Backscatteing Data, Seafloor Classifications, Marine Spatial Information, Marine
Environmnet, Hydrography
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Figure 3. An example of image segmentation of multibeam backscatter(GEOHAB BSWG, 2015)
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Figure 5. Backscatter image (Left), Hyperspectral image (Center),
Overlaped image (Right) (©]-&-2], 484, 2018)
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Table 1. The frequencies of bathmetric echo sounders
(IHO, 2010).
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Figure 6. The frequency scale for various acoustic
seismic input sources (EAGE, 2013)
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Figure 7. Seafloor imagery — Bathymetry (Left), Raster
backscatter mosaiced image (Right) (IHO, 2011)

3.2 ZEEHYEA

3.2.1 #AHEF 71¥

LB FRALY (2T Tk A}
A oot AN89ZE) 2 e kAtel sk ghgof
T W8 ABR, HGRAL B2 71E AR
HofjF2AR A A2021-13%) 0f) whe} 25T
Y 2 WY, 71E 5 ool sRETe) ok
£ gH3l= A2 BEFo 2 SHKHOA, 2021).

o 7)) WEW, HAXG EAGASHE At
SAEF, BT PNEE AGEF B QYRR T
. slodl, A% FHAYOl: SR

S48 ek Ao sk AIHKHOA, 2011)
o - £YSAI9 31t 2

E AA/\](Plng)O]’O:]
o] FYA7to 2 A1S
ojtt. o] WEo= Kol e

roll =

é—zg

l:]-jl -,ipﬂo]. OLL_-. A
ol AHgsHE 424

2 AT SUZA/IE S} S EROIA WAt
£ AL 71Zo= g Holok & Aol & &4

o] Eu} Az ol Aoz meibEc)
g2k iy, A7 S3F=A7] Ao o

HAE o et Sk 1Y ga A
AT 5 S
ok 9tk o Table 38 A S 71 1

]:’- Kk
oc=2 W o
n, Table 49} 5= HEW S3F=4]7]

7|0

A7I(MBES)& o= 131

Table 3. The specifications for SBES

- T+ 4
541 100m w]gk [ 524 100m o4
=]y i e 20~500kHz
AT o)
F5u7] AR o ol .
(ilzhRE2h) 8 elet oo
718X $F & e/ o4}
M L& x 1,500m/sec
12 A HAAF WA B 7| ER] WAl g2
=
4] 40m O]RES 0.1m A
Az 53 w9 | 4 100m wghe 02m S97A
4241 100m OJARS Im ©$}714]

Table 4. The specifications for MBES (1) (KHOA,

2021)
o + 4
- Holg PEER
RS 50~500kHz 10~50kHz
o | BB 2 08k 20 | W § 2° ofahx #°
TR ol ol
ol Sem olst 419 05% o3}

Table 5. The specifications for MBES (2) (KHOA, 2021)

T87171 SH A= |EY 14| ARAA
. =3 9%]9] - Time delay
= 6]

'CHX]':TXJ7] Qi]ilm 0.1% O]LH J—]—,_;g Z.}_g_
Hk9]=4(Heading)| 0.2° oJU] [0.1% o] 0.1 oy
T2]=4(Heading . ES B

Roll, Pitch 0.05° 0.05% |0.05% oy
MRU
Heave 10cm o|y 2A
r;}o
waased | oosm | EF
3.2.2 AEHAE A
GREY AR A AAHAR 24

Ae olgm gt B3 W ok Hame £F 1
TH RES 2 A2 O shol, AUIE 3
HE|2E o] gol Ao, A% A AR 24}
A, A3 AR AE 2, A4S AR
2 A} Aol distel 71ze] uheisle} glck

o 7jlM £ A FAIY HAW B4 HES
mHesm G Ued SRA) Andiss) v
of 8 eSS Avu, 1A AL A
Ao ZAEE 7|E0R HUAL 10em o], 23
st 15~25emE 71202 e, THsd 5 1120
= ggstolo dhtha Ak gk B4 A=A
£ AR A3 IGrb), SehA(Dredge), ol
(Core) 5-& AHEFHES oha, Sofi= B2 Fo] meky)
A % RustEs st gk A4 Azs 1

:‘?:

ﬂI




132

8 LR R
3 s | O R A ESYEE 7|202 [0cm oW
WIS A | @ ansper: 2epme sz 15~25m oy
RSy |
®

ol A, A AE, A AR BAL o, BAREA ] wep A ANE =4S

o]
AR

SERER

o] 27 of o] we} Ax|slolof Tk,

Ask A A, 2AAYY) - 22 45 5 okl 7B g,
@ AR B3 §710 Hobd AL ol Makstolof sk
6 ol AT Qole ool 7S5t HAFe] metA Pws

@ NAEHE A& Y3 1H(Grab), =R (Dredge), ToJ(Core) S-S AHR-BIo] A} gzj 1 iﬂq‘q.

@ AR thkek H40] JHsSHES oF 200g ol OR F5| AFstelof ek,
® ARt 1 FR0 FehE BAY 4 Q=S Ao A FASI A DAk 4, S

g

e

By,

oltt.

4, A7 Zat

018 24> QIR FAoA] AFAl &) EaFn) 7]2S Al HEQITh Table 78 A7 AWE 9
St A Ak, A, SF wE Ak \F P, 2 oF

N7z §F 58 o 7SS st 3l

ch. oh Table 6 A EAE A 1S qoFet 21 5 A=

He7E oheFsiAlaL, sief &

w3t pEo] AlgHol wet

oo #ek FHe| AFE FAsk= IV vk

AW B Bl gistel TN ARE ok B ATh SRl R 71 2ARs 8 4 9k
olgeteli Aol oHel ApolA A WA Bl AW BY BF /1% AUl 3 FRA SR 4
(ground-truth) Bhuoh SHAEY FIh A, BA F B HASO| wslol, WelY LHA/IE FA0R 7|

kR o] Apy shisl wasthn shdniely  2ATE .
ul 9], 2022). olefat EAleh BAste] o] AFAAE A TR ARE ol gsto] AW SHL BF
FEA710] EAS FHoR BRMel AT Sb] 1%t At 59 °

= T o A=

e SEFEA]Y

Table 7. Summaries for this study.

=A

Nze] AR ax

o Aw

a7 gkl
(ground-truth) &5

PAH SRR A AR AFE S 2 siAE 4
ARG A, Aol AqAL, PRAAR 55
F3tH oz BAste] A% 89l(ground-truth) tEAS £0]=2 Jic)

IHO C-13
(Chap. 4 “Seafloor
classification” 7]& Zkil)

HER SFESA0A HEE TR AR A HY xHORE Hrt
ol& flste] SFEHA7Y Fukrs tEH 22 Vel TEdh
@© 44 1000]E B} kS 392 200kHz o]4te] SFEA7] AR

@ 4] 150018 Hu k2 9= 50~200kHz SFE4H7] A

IHO C-13
(Chap. 3 “Depth
Determination” 7] Zril

Ak AR
Ay sty

@ A 9 Fg2AF Hof 7129 445, A=, AR A,
ARASEEE 5& AL AE S+

GEOHAB BSWG

@ AMIA S SIAE S4E aNACE Brals] JelAS 100%
oliyel AW shus} W asi.

* FWe|A7L 100% ol4to|i, Fuiket Amr} olFow S
Aol AFE & A ST AESHE AS VHAR OB 712
%8)

IHO C-13
(Chap. 4 “Seafloor
classification” 7|& Zki1)

@ A& AH: A= AQF DAL ofefjet 22 7]Eol mEiL, AR
HAAE 54 5= st AAA
* (IHO C-13) =4 2007]8 v|gko]al sfAjHo] A7t ol oF
1.0~1.7km 7tHo2 ZARSITH
c(FHANGERAE SRS GEPA) SHUEE VISR B
10cm, QukaY 15~25cm 7HH o2 AR

@ WY 24 oFY /1% FRa 429 AusA AAE 5 gEs
714 o1, NN 52 Telste] Astelof shan, A=A Tl
AA 5& FESM 76T B4 1% oPge Astolop Tk

THO C-13
(Chap. 4 “Seafloor
classification® 7|%),

YA

RE Rt
A5 A=A 24 2




o

FRAE A2

A
P

71&el Bt 7]

;

W, FA| T AS] e} fulAA st flASloA] =
Z1gk ljeF A&t AefA 7re] Aol dhet A=A
=  ¢5lo] GEOHAB(Marine Geological and
Biological Habitat Mapping)o|| SHFAlgle]] A7 15
Al FL 1 E2(BSWG, Backscatter Working Group)2 <%
sko] Atakar glar 2015Wo= HER Fkalst 7t
o=kl W HuekE A vE k. oA e

W] skt AR o 2R QA o]8ste] iAW
BAYE EFohe A7 SUARE o8 SAH
5 Zledge d A7k M= (1) EF=<
(ground-truth) tJEA BHO} SAIT B} Al 7|
&, (2) AR AR U ghEof gk AYEF
o] A= St

A iAW EAERF SOl et 7S AvE
tf. SAlSRZ|FHIHO)o A= Adre] Qhdd)sfof] o
LE= Folg o] ARS8l $4l(Depth) 4
o]-&8t= SFSA el st 7S AAIstL glow,
A B4Rz tstelE 7)z0] vl 8e
selela AT SRR, Wey SR 25
ofof B 71, WHEA] e A1 5 BAsh
aelm Seee] #uES, SAHAE 2L Sof
Bk e 2ABHAT,

AR Al Aol A AAE AR A7),
SUTHY 5& EHE Al 7HA (@72 (ground-
truth) i34 e, ST Tt 4E, TPk
AR dud o diste] HEH SFEFAYI
(MBES)E FAHoR THMIY ARHE 7| et
72 945 Aste] Hefrh

1}

2 9 o 30

Aol 2
B ATE YA AT AR SR v
Aelg Z A B B 7S (Aey

2

q RPN sredls =R,
Vol. 2018 No. 5:227-228.

2. o4, WEE, gotd, olnd, 2dd, %
2022, SUYARE o8 AW B7 /&
St st X, Al1Y, A135:39-47.

10.

11.

12.

13.

14.

15.

- HEE A, 2011 SARE Ay

A e SF2A7|(MBES)E oz 133

L AgE, o2, whaM, VYA, 2009. Wely] &

.
PARE olgT ALER: 2000dE Fulelal
Aol st BEotas) wE:343-346.

. Y, o]-8=t, Awlgs 2006. Side Scan Sonar 2!

Fo| 2} @Al A4 st dlX Y o st
3] A7t F=E3:201-204.

R, oA ARIAL B4 Al u,

2008. ThEH] S3F HAL A|AHI(300 kHz) 2] 5
ARE AARE o83t AAH EHA 2Rl wst
A A UBAAA A 418 A63:747-761.
A4, H&, &3k, olwA, 2009. e
(MBES)9] @xfu Aol &gt A GISEAsh&=
3 A17E A335:351-359.

o o

& MBESAIR $32] 7Y A7 =31y sl
3|2 A19Y A2E pp.19-28.

- olE, A g, B, 2015, SiAE

o
[e]
A APRSE FPAAARO] 3 HAL o] g3 &
3

E A9k FR AR HAE BR B4 B @
A R e A Ak Ul A
Z|4:101-102.

. THHFEAIL(KHOA), 2019. =7} 7] 2 ZA;

23S EotE

i
53]
EN
N
©
[
re
™
A2
2]
T
ol
N
=
:?L_’,
2
e
A
oL

Y EF-o|7-2A], http://www.khoa.go.kr
IHO (International Hydrographic Organization),
2011. Manual on Hydrography (Corrections to

2011.5.)
GEOHAB BSWG (Backscatter Working Group,
Marine  Geological and Biological Habitat

Mapping), 2015. Backscatter Measurement by
Seafloor - Mapping Sonars - Guidelines and
Recommendations

EAGE (European Association of Geoscientists &
2013,
Depositional Facies Models, pp. 17-72.

Karl F. Graff, 1981. A History of Ultrasonics,
Physical Acoustics Volume XV, pp. 1-97.

Engineers), Seismic  Stratigraphy and






