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In this paper, we propose a technique to model high
resolution seafloor topography with 1.5 m intervals by
detecting the center of the seafloor mountain in
irregular seafloor topography. Using Harris corner
detection and FAST algorithms, the location of the center
of seafloor mountain was predicted. The modeled
high-resolution seafloor topography was verified within
2.5 m mean error between the actual warder dept data.
The proposed algorithm is expected to be used to
establish a path plan for autonomous navigation of
underwater vehicle.

S 4 A|¥ = (Underwater Topology),
Sf{ 2| AH(Sea Mountain),
E214 MZ 2| Z(Feature Point Detection
Algorithm), l{2| A T ZZ(Harris Corner Detection),
FAST & 112|Z(Features from Accelerated Segment

Test), C| 2|2 E2|(Digital Twin)
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Fig. 1. Water depth data of Korea East Coast
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Fig. 2. Water depth data within the latitude[38.7-128.6]
and longitude[39.2-129.6]

oS X SY718

~392%, A% 128.6~129.6 L9 Fot= 17HS =
Z0oto] =4 Hlo]HE ZA|oF ). o] #+99] F
AL ok 1.5 kmo|H, B IE 280 m9] & A Ato] A
HA EZA =& % 013}

] ZA|5te 9% 40~40.2%,
Bk 131.2~131.6% ?7}2 F&3to] &4 HolHE
T A5 Aol th s A AL 2707 YERY Qo 1 7}
Z+1km, 500 mo]t}.

-500

Depth [m]

Longitude [km]

Fig. 3. Water depth data within the latitude[40.0-131.2]
and longitude[40.2-131.6]
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i=1;
i=1;
k=1;
while i==2{=Z0|
while j==ZE2I0|-1
if Depth(i,j)>h && Depth(i,j) <0

if Depth(i-1:1,j-1:j+1)>h
COM(k, 1:2)=find(Depth (i-1:i+1,j-1:j+1)==
max(Depth(i-1:i+1,j-1:j+1));
else
COM(k,1:2) =[i,j];
end
k=k+1;
i=i+1;
=+
end
end
end

Fig. 4. Flow chart for harris corner detection algorithm

KNST

ARE 7HA17] W 2ol s A AL obd e FEE
9% S gt

|Depth(i, j) — Depth(i— 1, j — 1)| > dh

|Depth(i, j) — Depth(i — 1, j)| > dh

|Depth(i, j) — Depth(i—1, j + 1)| > Sh

) |Depth(i, j) — Depth(i, j — 1)| > dh (i.> 1, "
\Depth(i, j) — Depth(i, j + 1)| > Sh J>1
|Depth(i, j) — Depth(i+ 1, j — 1)| > Sh
|Depth(i, j) — Depth(i + 1, j)| > dh

|Depth(i, j) — Depth(i+ 1, j + 1)| > Sh

3o A 71&e EAX AE @SS AS6H]
9|3l Fig. 29} Zo] EPO gk s A 4td o] EA5t+= A
-2} Fig. 39} go

-~

ll‘~

2 53 25 %

of o
Fig. 5% Fig. 20] 2&3st A0 2 tpofst & ¢ 7]

£7] M3 2= fAXNG o i FHEE 2T
AiE Yerd Zoltt. Fig. 5(a)= Harris I H&
1SS 83 A0 AL5lo] 17} A
A A QAN B F GG doto] 7P 2 1EE
&0 AL S-S A& ATtolth. I oA
£ 4 S%o] s A4 71277t Surst H ¢ thee
A A FAL A3} o] 2 H A IR} FAST &
1EES F71 A83t 23+ Fig. 5(b)oll =A|SH vf
@} Zrth. Harris Y FAE LA 0 2 BE ALESE A
AbF A1 91X (COM(l,J))Oﬂ o off Aotz o2 A=
O 7 o] 2%t =4l tlolE o thsf 7] &7 7t shEt &
& Fot s A4t FAH A& AAESHA

Fig. 6= Fig. 30 g3t A0 2 27]9] A 4to]

10 km o4 o4 9P W} A4 TS +2
AL AT 5 Ak o] B AL BAA F

Sto] Harris T A& €18 & 3 FAST Y S S
X85 A7 ZSE ERlst .

5. 444 2213 44 Hlo el o mo] Ak ]

"_j(':)]ﬂ' 1% 200 mE’,] '5HZ%/1\_]_-O] %ﬂ.oal—s]_ﬂ] -?45(]'8]—

Journal of the KNST 2024; 7(1); pp. 11-16 13



©
(o2
N
-

128.8

38.9

v

o o
o o
rn.vo

@
[}
@

[w] ydeg

[
n
=
4

Longitude [km]

Latitude [km]

128.4
(a) Harris corner detection

38.7

o

=3
<3
@

1000

[w] ydeg

«
@
©

©
(o2}
N
-

128.8

Latitude [km]

Longitude [km]

1284
(b) Harris corner detection + FAST

38.7

Fig. 5. Result of calculation the center of the seafloor mountain based on Fig. 2.
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Fig. 6. Result of calculation the center of the seafloor mountain based on Fig. 3.
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Fig. 7. Actual depth data and result of topography generation
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Table 2. Error between real depth data and topography
simulation result without feature point detection algo-

rithm (Unit: m)
Max. Min. Mean Variance
11.883 1.161 4.703 0.148
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Table 3. Error between real depth data and topography
simulation result with feature point detection algorithm

(Unit: m)
Max. Min. Mean Variance
4.995 0.004 2.497 0.064
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2.497 m, B4 0.064 m=Z 217, F ko] 4.995 mO|
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Table 4. Error between real depth data and topography
simulation result with feature point detection algorithm

excluding boundary (Unit: m)
Max. Min. Mean Variance
2.279 0.004 2.135 0.054

2024; 7(1); pp. 11-16 15



KNST

b
<
2
A

>.
juvad
E
_Fll
L
mO
A
oX
o

5.8

&Y= 5 A LY B HAANBTEE 7]
gto g o= 31 41 &S Y5t dol 1L
A=) 339 AAAN =S YAt Ao Fad)
oA A &% 2 94 BOHS 283 A
A9 2o A7k AP T A, Akt v]-go] v
o] £8F 1 S5 ool B AL Hd|
NI sHA) St 2HA 7t ot

oo wat B =i B3 A 1.6 km 7t
= S sG] AA SHAIAF 4 HlolE
Z8oto] A W AE 1.5 m HA Y] A E o
AA G st 71 Attt oj, 54
HAtE daE|Eo® @ol AE-E = Harris 24 4
E!-J‘llfq.%__@. 53—.9.‘8].01 /H?H'c_ﬂ— /\/\1 %1[74];(]& {3_.

m[m 19

O.

l‘

)

T2 =2 0

18
2
>
N
N
)
ru
k1
b
o
ﬂJlo
>l>‘~
rlr
A
o
i
ol
R
2
of

oo
ol
)
2
B
-,
e
ot
%
2
2
o
o>,

o
]
2
)
Yo
o

015 2nelz 0|48 4 2a9e Aokl v
7 % A0 et

ox, N FlO 18 2 > 2 o> o M o

2

011 n}{)ll
ol
el
¥ 10 5, '
_YL
%
<
O
ofy
jaba)
o
N
il
2l
i
e
H ul
)

oS X SY718

2R, AN A A = A E o] 4
e 71 7 eS AN, 2525
FNEE FFo] BET 5 At

A2

[1] Y. J. Lee, Y. J. Lim, T. K. Yeu, S. J. Lee, J. D. Jung,

D. G. Park and J. B. Han, “A Simulation of Real-time Seabed
Mapping using Multi-Beam Echo Sounder Measurement
Model,” Journal of Institute of Control, Robotics and Systems,
Vol. 28, No. 5, pp. 436-443, 2022.

[2] J. B. Lee, H. J. Kim, H. S. Hur and G. J. Wie, “Integration
of Airborne Bathymetric LiDAR and Multi-beam Echo-sounder
Data for Construction of High Resolution Terrain data in
Intertidal Zone,“ Journal of Korean Society for Geospatial
Information Science, Vol. 27, No. 2, pp. 23-30, 2019.

[3] G.Y.Kim, D.J. Seoand D. Y. Moon, “An Analysis of
Accuracy for Submarine Topographic Information by
Interpolation Method,“ Journal of Ocean Engineering and
Technology, Vol. 20, No. 3, pp. 67-76, 2006.

[4] 1. G. Lee, J. S. Kim, S. H. Rho, K. C. Shin, J. J. Lee and
S. C. Yu, “Real-time Data Enhancement of 3D Underwater
Terrain Map Using Nonlinear Interpolation on Image Sonar,”
Journal of Sensor Science and Technology, Vol. 32, No. 2,

pp- 110-117, 2023.

[5] M. K. Bae, H. I. Shin, D. J. Leg, I. K. Kang, Y. W. Lee and
K. S. Kim, “Three Dimensional Visualization of Seafloor
Topography for the Application of Integrated Navigation
System,” Journal of Korean Society of Fisheries and Ocean
Technology, Vol. 42, No. 2, pp. 104-110, 2006.

[6] S.C.Yoo, J.Y.Mun, W. Park, G. H. Seo, S. J. Gwon and
R. Heo, “Development of Bathymetric Data for Ocean Numerical
Model Using Sea—Floor Topography Data: BADA Ver.1,”
Journal of Korean Society of Coastal and Ocean Engineers,
Vol. 31, No. 3, pp. 146-157, 2019.

[7] S. G. Park, M. J. Chae and S. I. Cho, “Analysis of Recent
Trends in Image Matching Technology Based on Feature
Extraction,” Journal of Broadcast Engineering, Vol. 28, No. 4,
pp. 429-438, 2023.

16 2024; 7(1); pp. 11-16 Journal of the KNST



	특징점 산출 알고리즘을 적용한 고해상도 해저지형 생성기법 개발
	Abstract
	1. 서론
	2. 해저지형 수심데이터
	3. 특징점 산출 알고리즘
	4. 해저산 산출 위치 검증
	5. 실제 해저지형 수심 데이터와 모의 결과 비교
	5. 결론
	참고문헌


