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: direction of the trajectory

: direction of the camera view

: deviation angle of the camera
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I 2-2. Az 9l HRAL A 2E AT}
10 AM ~ 2 PM 2 PM ~ 4PM
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3840/2 pixels

~

2160 pixels

——

a . viewing angle matched with 640 x 480 pixels
B : viewing angle of DJI Mavic/Inspire 4K UHD camera (78.8°)

R Ao () | PR
@ =aa\3820 "\ 2/) =
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»nA e B ek dE ddkAlo|lm 2
olu| x| o] z} Aol utr|vit} HASA A 2AsF] FuiRA
S FYsteE Aed dAF F=H  FvlH A (adaptive threshold

adjusting gamma correction)S 11¢ksle] A g3}l [24, 25].

2ol A S 7heFel A BAbelH 19 1-20 9 2uh 488 QA
= @] o' A WY #e VIeoR BAAYES AASA &
L ol Hle] driy B o] FRAE VFoR BAY oRE v
st AS T WA BAS A ke Al TR SRl st
of 87l Apol7b ®Wol ye= FiEs 1A HEgk(ocal first order
derivative) &2 F-&}il, o] & o] &3le] 2&3 AAZE o3} mpA=

e}
<
(adaptive threshold binary mask)E "=t (¥ 2-12). o] % o3

3 mlazm PRI W Mg, A4S Hda 2ol w7 )
1, 4 AARE
=

F4 AA G,
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a2 2-13. Med ZoleE™ JH2kE. o[RS ojAg Ato| X2 JWAHFE MAE
Z o EHEsLizich o|F 7|F JHA F7|E 7|9HEAM Y HAE M A
s z+ch
ole} & HHE WA g WM Fdelar, WA A 2 wFuFE
MAE 718 & oAl o|Xs) nfx2aE eI, o] JAE THEo
HEEStH A & W HkA} 9712 AATS 5 Aok ol & mlg Ak
Sl ERkE HlE G =, o2 AR FASHH 19 2-14 9 2}
o] &gl 9 pseudo coder= 1Y 2-15 o]t}

( Start )

Adoptive threshold
binarization

Apply small entity threshold

L i

Valid

Obtain average pixel value
of the entity

number
of iterations?

]
¥

Apply average entity value

Increase small entity
threshold value by 2

aE 2-14.

=~

MY AU EF L1EF =ML
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Algurithm

[ Make input image to gray
image_original € imageToRead
image_grey € rgh2gray(image_original)
/f Make mask of input image
adaptive mask(image _grey)
binary_mask{image grey)
image mask € adaptive mask && binary mask
// Find entities and label them
L(i, j) € entity information from image_mask
for j = 1.....width
fori=1,... height
/1 if a pixel 15 element of entity, sum the boundary
/I pixel values of entity and count
if image_original(i, j) € L(i, j)
N(L(i, j)) < # of boundary pixels
S(L(,j))) € Sum of boundary pixel value
end if
end for
end for

for j = 1.....width
fori=1,... height
[ insert the mean value of boundary to entity
image_result(i, j) €S(L{, j))/ N(L{i, j))
end for
end for
end while
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Al

1 Fe] FesAHTS HEESH] 913 2o A3 2 Intel® CoreTM
i7—8700k@3.70GHZ, 16GB RAM=< &2s #HIFHolA  Matlab(ver.
2018a, The MathWorks, Inc, Natick, MA, U.S.A)< ©]-&3slo] 343}
231 ¢1IF TF
Ao HA s A glo] darglse AAl W RkAL ol Ao A&
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9 4
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| Iteration : 7 |

lteration : 9 lteration : 11 lteration : 13

Iteration : 15 lteration : 18 lteration : 20
2l 2-18. 3H(MUe) MEFA EXN HEE 3l dHio] EAESH Anp x4 I
37: 1.
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E 2372t ME ¥ AN s 3 HD JH T, BH 49 AlZH
gz ows | E AT [HA2 A AT A
(2) (2 4) (s)
1 (MJD) 15 2 2.8415
2 (MJ4) 1 3 0.79
3 (MJ6) 15 5 2.9432
4 (MJ1D) 11 3 2.1521
5 (SGI1) 11 5 1.6843
6 (SG1) 7 5 L11
7 (SG2) 7 5 0.37
8 (SG3) 9 5 0.2297
9 (SG8) 5 5 0.92
10 (SG9) 5 5 0.4695
11 (SG13) 7 5 0.6243
12 (SG7) 9 5 0.7048
13 (SG10) 11 3 1.5807
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Abstract

Sea Surface Light Scatter Correction
Using Image Information Combined
Adaptive threshold adjusting Gamma

Correction
Ho Jin Lee

Electrical and Computer Engineering
The Graduate School

Seoul National University

Observing an object on the surface of the water in the air
requires not only techniques for identifying objects well, but also
techniques for suppressing or eliminating disturbance signals such
as reflections from the surface of the water. In this paper, we
studied a method that helps to observe a object on the surface of
the water in the air by suppressing the light reflection using the
adaptive gamma correction filter. In addition, virtual information is
generated based on the extra image data of the point where the
pixel value 1s saturated due to the reflection of light and
completely lost, so that the object can be continuously observed
without modification of the tracking algorithm.

keywords : adaptive gamma correction, diffuse reflection,
objective recognition, target tracking, the surface of water
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