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Research on Reservoir Bathymetry using USV
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Abstract In this study, a USV(Unmanned Surface Vehicle) equipped with high-accuracy DGPS(Differential GPS) and single-beam
echo sounder was developed. The depth of the reservoir was measured using a USV and a GCS(Ground Control System). A 3D
mapping drawing was created using the commercial software ReefMaster. By using USV, the accuracy and efficiency of work was
improved. Depth surveying, which was difficult with human resources, is performed using automatic navigation and the volume of the
reservoir was calculated. Using 3D mapping drawing, we were able to conduct a detailed investigation of reservoir dredging and

ecological environment. It is also expected to be effective in identifying environmental issues.
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Fig. 1. USV with monohull structure for high-speed ~
operation (Model : GEOSONAR-S2/ADCP) 2 g 3 A2t
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Fig. 5. Bathymetry process using USV
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Fig. 6. Conceptual diagram of bathymetry using USV

Table 1. How to determine the boundary of the survey

Navigation Method Boundary Determination

Google Map Specify in Google Map

Designated by GCS while the

usv operator drives USV

Surveying using commercial
Drone drones, extraction from the
Pix4D boundary data
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Fig. 7. USV “GEOSONAR-S2”
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Table 2. Water drone specifications

Value Parameter
Size 1,250x610x340(LXWxH/mm)
Weight 9.7kg
Material FRP(Fiber Reinforced Plastic)
Equipment Single Beam Echo Sounder, GNSS
Battery Lithiumion battery(48VDC, 30Ah)
Average Speed 478kt (T14 Thruster : 13.5kgf)
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Fig. 8. Ground control system and operating SW on GCS.
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Fig. 14. Google Earth mapping
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NW:
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SE:  NO35.679658, E128.668728

350 x
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Depth Average: 4.6 m
Min: @.1m Max: 6.4 m
Water volumes Copy all
Lower (m Upper (n  Volume (m®) Area (m%)
00 o5 31490 63051
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10 15 29634 60342
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Fig. 15. Area and volume results of the survey boundary
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Fig. 16. Detail data of Area and volume
survey boundary

o], FHEES HEW AFA $AEFE o

oo

o} dlolg EAZYE Basitt
DS 7Y =
2 AsA 9] WEE A% =

3 FRHER] Asel thE At &

t‘r]E(heave) Hlo]E,
4) A 45 sl g2

Oﬂf‘i% HEY =FEA717F B

=232 dolg,
Z, 3] X|(pitch),

L AT

F55E 574 dolH



SN X 2SS =FX| M253 H13, 2024,

AgA A 2R FFER] A

AgAe]  FAE EFIIA

ReefMasterg &-&-ste] 33 W3 =
. FEES Ao EN Qe A

&
2 o] slze| dgomt ofHYH FZTE 53

stol A4A F4 % AH B3 5L A 2

=
T Qo] AGE HFEA T& Aok AdE &8

ACKNOWLEDGMENTS

B A7E 20233hdE AA St LINC30 4Fshs
5 71%3A A7H) AL we} ol Foie.

REFERENCES

[1] 7R &), Agricultural Reservoir Capacity Survey
and Management System with Autopilot Echo
Sounding, ¥H=FolEFAt FAEATY FA BIA,
2009.

[3] Lee Jaeyong, “Controller Design to Coordinate
Autonomous Unmanned Surface and Underwaater
Vehicles” , Journal of the Korean Society of Ocean
Engineers, Vol. 26, No. 3, 2012, pp. 6~12.

[3] Park Seungki, Jung Jaehoon, “Calculation of
Sediment Volume of the Agriculture Reservoir Using
DGPS  Echo-Sounder”, Journal of the Korean
Association of Geographic Information Studies, Vol.
13, No. 3, 2005, pp. 297~305.

[4] C. B. Kim, Development of Unmanned Surface
Vehicle for Geographical Surveying, Journal of the
KNST, Vol.1 No.1, 2018.

[5] C. B. Kim, Development of Ground Control System of
USV for Explore the Ocean Floor and Geographical
Surveying, Journal of the KNST, Vol.2 No.1, 2019.

[6] C. B. Kim, Development of Catamaran Separation
Structure of USV for Explore the Ocean Floor and
Geographical Surveying, Journal of the KNST, Vol.2
No.2

_26_

KRN

o
02

< (Chang-Bong Kim)

19983 29 : Foietw
71 A8 82 (FEHAN
20009 249 : BAtelw
A7) A Z 8T F 84 A
20179 24 ;. BAelw
2+ F e (F A
20114 3Y ~ 20233 2¢
AANE R 71AFEH 2 as
2019\ 29 ~ &) .
A LAVNF) ti3Eo] A
‘]

PN
FHEE

7

Z (Young-Joo Kim)

20023 8¢ : AETjstw

38T AD
20073 8¢ : AEstw

ST
2018 3€~AA) :
AFN AW AHESS} 05
B AR, 2vEAE,
FAUN2H, 28,

GIS

(Dong—Chul Shin)

19953 2¢ : Fddjstu
71 A& IHF A
19973 2€ : Gdedistn
71 A E 8 FHFEAAY

2001 8¢ : Jduiet
71 A1 882 (F- S AR
2005 4¥€~2008. 1€ F740 e
AAL71 & AT A Post-Doc.
(S=ATFAH, JSPS)
2008.2~2012.2%
FA g7 Al FEE AT ag
201213 3E~&A :
AA e 7 A g8 Fase
Aok FRAEA, A,
TE3DWE, By}

2



