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Applicability Evaluation of Multi Beam Echo Sounder for Inland Water
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Abstract

In this study, the application of the single beam echosounder and multi beam echosounder was analyzed for
the Youngsan river, from the Juksanbo to the Juksan bridge, length of 840m, width 230m and area 0.16kr’. A single
beam echosounder and a multi beam echosounder are mounted on an USV (Unmanned Surface Vessel), and
each data is acquired. Then, TIN (Triangular Irregular Network) is created and the grid depth of 10m intervals
is extracted. The grid depth of the single beam echo sounder and the grid depth of the multi beam echo sounder
were overlapped to compare the two data. As a result of analysis using 5,024 data, the mean depth difference
was 0.0319m and the standard deviation was 2.4095m. The river bed shape was similar to each other. If the
multi-beam echo sounder is regarded as the standard, the volume difference of the stream is 161,882m’. With a
multi-beam echo sounder installed, the operating distance increased by approximately 55% to 4595.85m, and the
operating time increased by approximately 59% to approximately 47%.

Keywords : Inland, Multi-Beam Echo Sounder, Application, Unmanned Surface Vessel

= E

2 AFolA= Falde] SAtE A FA7EA] Zo] oF 840m, = F 230m, Ho] oF 0.16kr & o 2 ol &
G219 gl SRrEAlvle) U A8 S BAser Relde] Tyl Sek34l7le) thEn Sk
£ Azpsial Z1zHo] glolg & EE3F tf2 v A AZPY(TIN: Triangular Irregular Network) 2 2§43kl 10m 7+
Ao] A%} 41 FEeATE 2 T W thE SRS A9 AX44 F 5024709 HlolelE F3 vlwsh

(e}

% 9190k 3, 419 ol W 0.0319mEA] HAFO.R 2 Aol giglont ExH

AH=2.4005mE = Uiebitth B4, TINO 2 FE 3410] Jehis A2 Ak o, T3] shaymnct &
AP 2SO AR L F 161.882m2) Zhol7k YT A, hAA AAE FFW R A2
S8 712 4,595.85m, OF 55% ' F7FRLG O, £9F AIZHL SO, OF 47% HT= Z71k)
212190 B 2 Au| oA 2AL 2 xfolt gloleh. £ ARt 2 A7 2 Y B g

Bl DS PR E wT oS RS ) Bgo] o 0.5H] AR e 10 = WLt S ol
3} o] shae] A3k HolEsh BTk Hotol Al thEY SuZA71S ol 83 dold o] Bast oz

£
pn)
=
2
Q
dl
o,
'15 p
-0,
.‘

wheEc
o] : 4, T3 SFEA), A8, Tl

Received 2018. 11. 26, Revised 2018. 12. 05, Accepted 2018. 12. 26

1) Member, Korea KGT Consultant (E-mail: kgt0514@naver.com)

2) Corresponding Author, Member, Korea KGT Consultant (E-mail: kgt0514@naver.com)

3) Korea Institute of Civil Engineering and Building Technology (E-mail: sshong@kict.re.kr)

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

629



Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography, Vol. 36, No. 6, 629-639, 2018

LME

mlo

Sefubebs SPAARE-O] olols FAlstaL shH-S Abed
2o g2 |- BAsh 5k 4 SR 15 TS E o
Qfal] ahxrgol oAt aH T RANE AXFITHEE L
5, 2018a). SHYHERANE 7] Zj 2 10dntch =13k
Sh7 A g2t AAsoFst B4 9 AlE(ediE)o] RIS
A ek = bl tisiA = 2ttt st sl o] &

I}, Shso] 22 322 5 Q] W elolA 715
QTHEE WE5, 2018b). 3t =& WEH L= 544
S T IANE HES 8l ot dé% AT

o
g

mlm
01'

]_

ro}m_

¢

i

of SRS B AY FERH ST
=S

] 120°~140°, Zﬂ—?—i 3° X*E t”—r]
dlolE) S 5 AJo] 853t 4= 9lek. weba] 42410] 3-4u) A=
%x]oqg go]El 2 S1E3F 2= glo] TRAJo] =1 A1) Hpak

Fsto] dlolel 2 25 8l) u o] HBhws} b o
= Om} ol Olwi SIS AR ol 2 g

o o> o

i

o o) o1 %ﬁgé@ﬂoﬂ 2g5telw
“24Jo] oF 5.8m o)4fo] Elofo} s Tabrau xvaa}i
£ 0] 271& FFA7)7] ofefe o] titRolct
7120] SAPAE ZAMFROIAE SHIZ1EAS 2o
ot YHEES FHste] vlugy] o] Ty &
712% Bast dolg g 315 A5T 4 gt

630

H 2AF AN I AR ST B 2 F53HE
S=aF A5 27 232122 (DEM: Digital Elevation
Model) = A5} % 3ako] W) sl pasare A

S ol W] B SaE41E
o] et 5t Hlolels A5 stol ute] o
A

E

oot o}b
ol

o

re @
S
2 ofy
o ot m o
ox o
o
e 2 o i\

Zo
o

-
N
-

),

ol
—

N
=

(R}
o ox
we 1o
ol
o
o
i
off

>.,
A
ok
Ay
fm
of i

-z

>

18

2
oo owe

_C‘>L

ox o rE -y oo H

2
R
)

N
oﬁ
L
>
>
1A
JQ
=
o
>
i)
ro

2

B
"0,
r_t
_%
El[o
ot
AN
jabad
N
i
)
12
o,
o
i)
I
>

e
)
_|>J_',
3
ok
f x,
ox

)

v
o> oX
N

~
Rl

0

J
A o
g o
kg
ol
oL
o
ot
I\
jakad
N
lo o

ot
K
ofy
o
oo
ot
A
g =

|

R
ox N,
o o
o

2
oo |
N
N
o
ox, Mo
o
of,
N
N
_O|L
N
o
_O|L
2
of
ne,
B
18

ki e

ol

ok

0?

)

1o

=

A (TIN: Triangular Irregular Network), 23 #2] U

A2} 2 FII, A B Fe] cfsto]

2. $Al=aF o Sigt

O —-—- o

_H.
S5t A2012-53) 7} 252 A AEEA
%‘E% T—*l AJ2015- 2538@) | Stk RS JEFREE

$2412 A 8ot
31 QIehA2729) 2). T SFSAIE ALGSHE B P
{5‘0 [ o

3
U up S Aelg Ut 501 4 3-10m wf ZAI4

j= 9
7F4 50m 1]k 10~20m& @] 100m =]k 20m oA+ w] 100m
oo 3ok ok U3 BRI AL 42
T2 9 A o]9fef Ankofoll A SAPAIE 5° o= Bt
A S
AA R Bk ZAE 0% o4k AAREZE 207 o]l 7
_CH

O Fato] At x|ojo 2 HEsla 2418 80% o4, I
EN

100%2 F4slal 9). 2™ Table 13} 7 "D}



Applicability Evaluation of Multi Beam Echo Sounder for Inland Water

B g7, B0l W GNSS (Global Navigation
Satellite System) 5~A17| S AF-&-8 749 5~20m, A2 &5
& 959715 AHEE 79 20~100mo] ™ Table 29} 2t
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Fig. 1. Measuring of

water depth using rubber
boat(Geosurvey.co.kr)

Fig. 2. Measuring of
water depth using small
vessel(Geosurvey.co.kr)

(@) USV of KIOST
Fig. 3. Various types of USV

(b) USV of Marine research

Table 1 . Measuring route plan and rate

Sing beam echosounder

Types of water bodies Sea bed condition Water depth Unmeagured width or interval of
measuring route
Harbor, fairway and Dredged zone No distinction of depth | Unmeasured width less than 5Sm
berthage Natural sea bed No distinction of depth | Unmeasured width less than 30m
3~10m Measurement interval less than 50m
Other than the above Natural sea bed 10~20m Measurement interval less than 100m
Over 20m Measurement interval more than 50m
Multi beam echosounder
Types of water bodies Sea bed condition Sea bed slope Measuring rate
Fairway and berthage - - 100%
Flat area Within 5° Over 50%

Sloping area 5~20° Over 70%

Other than the above Extremely curved area Over 20° Over 80%
Shallqw areas where 100%
navigation is dangerous
Table 2 . Measuring interval according to instrument
Instrument Interval
Wire, rope, Geodimeter
Total station GNSS receiver 5-20m
Beacon 20~100m
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Fig. 7. Leica GPS 1200 system

Table 3. Specification of CeeStar

Item Specification
Frequency High 200kHz/Low30kHz
Max depth 100m
RTK GPS N/A

GNSS N/A

Table 4. Specification of DT-101

Item Specification
Heading accuracy 0.1° seclat
Resolution 0.01 deg
Heave/Surge/ Sem or 5%
Sway accuracy (Whichever is greater)
Roll/Pitch/ 0.01 deg

Yaw dynamic accuracy

Table 5. Specification of GPS system 1200

Item Specification
Type Dual frequency(L1+L2) (3) Al5] i
VRS Accuracies Horizontal :10mm+1ppm A0 oA A ul A W S BA T W thEy] o
Vertical : 20mm+ Ippm . =
G247 ole] 5, ole] Weje, AxA] 33, TIN

A, 424 9@ s vlme] A= dasieon Fig 103

AL e 2, 54 61]%‘011 cﬂf& 032 A0
2 2|t o] A RAgRA U FHjels Bast
A] QFSkeh TR QIALE GPS Qrelutel F4HT SaF2 4
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Table 6. Part of interpolated data (Unit : m)

A B c D E J

i D [<No  [+IX <Y |GPS Height [+|depth [+|SB Depth [~ MB Depth [<|delta |~
2 0 2674 126.6313 34.97631 18493 4413 -4.083 -133434 -274866
3 1 2675 126.6313 3497632 18506 4308 -3.963 -1.19582 -276718
4 2 2676 1266312 3497633 18494 4084 3753 10634 26896
s 3 2677 1266312 3487634 18476 385 3543 0979376 -256362
5 4 2678 1266312 3497635 18473 3773 3463 0915107 254789
7 5 2679 126.6312 3497636 18467 3.707 -3.403 -0.860036 -2.54296
8 B 2680 126.6312 34.97637 18481 3.801 -3.283 -0.824466 -2.45853
3 7 2681 1266312 3497638 18492 3562 3233 0784265 244674
10 8 2682 1266312 3437639 18507 3517 3473 0738943 243406
1" 9 2683 126.6312 349764 18515 3475 -3.123 -0.664616 -2.45838
12 10 2684 126.6312 34.97642 18.507 3477 -3.133 -061817F  -2.51482
12 11 2685 1266312 3497643 18494 3484 3153 0528673 -2.62413
14 12 2686 1266312 3497645 18486 3476 3453 0536258 261674
is 13 2687 1266312 3497646 1849 345 3423 0491113 263189
16 14 2688 126.6312 34.97647 18482 3472 -3.153 -0486484 -2.66652
17 15 2689 126.6312 34.97649 18461 3421 -3.123 -0436837 -2.68616
18 16 2690 1266312 349765 18479 3349 3033 0402534 263047
1 17 2691 1266312 3497652 18468 3.248 2943 039739 254561
20 18 2692 1266313 3497653 18439 3209 2933 0349394 258361
21 19 2693 126.6313 34.97655 18456 3.226 -2.933 -0.398853 -2.53415
22 20 2694 126.6313 3497656 18463 3.283 -2.983 -0.38406 -2.59894

21 2695 1266313 3497657 18454 3254 2963 039423 256877
2 22 2696 1266313 3457659 18495 3.85 2853 0358864 249414
2 23 2697 1266313 3497661 18515 3215 2863 0341838 252116
26 24 2698 126.6313 34.97662 18.541 3.231 -2853 -0.344442 -2.50856

delta

Fig. 16. Deviation of single beam echosounder and
multi beam echosounder (Unit : m)
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Table 7. Calculation of volume difference

Item Volume
Sum of below 61439.6759
Sum of above 100442.7184

Sum all 161882.3943
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Table 9. Comparison of work process and worker

Worker
Work process Single beam | Multi beam
echosounder | echosounder
Work plan 1 1
Determination of line | 1
spacing and boat speed
Test measuring 1 1
Bar check and sound 3 3
correction
Offset setting 2 2
Data acquisition 2 3
Data filtering using 1 1
HYPACK
TIN Production using 1 |
ArcGIS
Data comparison and 2 )
analysis
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AZEE 47% % Z7Vsc Zdfat stabe S 2t
== A ] b2l &3 AR 9 ARTE 57
sheic
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Table 12.
Installed Installed
single beam | multi beam In(cirease il
ecrease
echosounder | echosounder
1 0,
Sailing times | 2hrSmin | 3hrdmin | >0 min-G7%)
increase
4. 8 E

Y A9 iAo 2 FlAe] Tl S3FE 479t thE
S EAYIE HHB0] HALFTIEO el S B, ] mek At
e 2 RS B2 5 it

A, SA10] @2 B 0.0319mEA AH Ao RE 2
Aol7} giglont 5410 APt Ro] th 9SS & 5
ATE A, o5 SFSA7Y vlolE & LA sh )
Y SGEAI9) dolelE FH AL vl o)
shae] Ralt 161,882079) Zholvt Qlgick ol why L3
SA712 D53t HloE7t 2UskA] 137 wf ol et A
© & grekEvh A, S0 0.16kr0) AT HAIS thE
SHE 7R AH o] Ty SFH A2 SFets
Hhof| v|8)| &3 A2l oF 55% A=l 4,595.85m, 23} Al
ZHE 47% Q1 5950] Z71ahS & 4 Ugiek WA, 5
SHEAE o) ol Ty SFS IS ol g
of vlaf 2] 37, FUNY H &8 H|-goll= & Zo7t ¢l
T2 % % STk ol FUHE o] 8T AF LY 50| 2
A5kS g Ao 2 getE)

A Aol gt 28 AIZF H 27 A ZHA thEH
SIS AL Al S AAE 20 )
o] 4 Ego] T LSS AT SFYS
2 AgETh 0.5 A= W 20 2 Yepdth 9 yied
ol okl SFSA7] A8 aa4 9@ A E Fo]
e A, sHgHE HoldE gt JdshA g Este] &
Ao 71712 3AHY AP o2 A A= B Soll gt =

7} A7t WA Ao 2 sk
AL 2

o] ATE FEMEY FE wE/IEAAAY A A
1] 2| 2U(I8TBIP-C126572-02)0] 2J5) 43| 2rIk
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