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Abstract: Remote sensing technology is an important means for detecting and monitoring changes in floating algae in
the ocean. GOCI remote sensing satellite images have the characteristics of high-temporal and low-spatial
resolution. Its low spatial resolution affects the effect of remote sensing detection of marine floating algae. In this
paper, through the transfer learning of the structural characteristics of Sentinel-2 remote sensing satellite images
with high-spatial resolution, the spatial resolution of the GOCI images were enhanced to 125 m by using ESRGAN
super-resolution reconstruction technology. On this basis, a U-Net deep learning image segmentation network based
on super-resolution reconstructed GOCI remote sensing images was constructed. This network was used to achieve
higher-precision detection of marine floating algae. The experimental results showed that the super-resolution
reconstructed GOCI images significantly improved the spatial detail clarity of images and the detection results of

marine floating algae achieved high accuracy, with a reduction of 51. 87% in the area relative error and an increase of
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2.41% in the F, value. As a successful practice in enhancing the accuracy of detecting marine floating algae targets
using GOCI remote sensing images, this study provides a valuable reference for achieving the dynamic and fine-
grained monitoring of marine targets.

Key words: GOCI image; data fusion; super-resolution reconstruction; marine floating algae detection; deep

learning
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Fig. 2 Schematic diagram of super-resolution reconstruction

2.2 U-Net if B3 5] W 4%

AT IR L 1 S o3 HI M 46 U-Net ZEOMNHEE I W28 . XM 480 iz ] 738 B R mY i 7% 5 43
B AR e . U-Net 45857 52 K Bk IR 4 45 5 X AR G5 4 . < b IR 38 22 A OB o DR 190 4% 1id %
("] 850 T 5 5B R BRI 42, T A D 2 5 G )23 22 ) 0 X R e o A ik B 3 A SR AT B W S R T L i I 2 B A
5t R R /A Y BT L G b 5 R s X o 4 1 S A3 T 55 . HARA AN AL 3 TR

AT X @S 0 GOCT 28G4T H AL 58, A5 UM . 15 24 B 46 T PR IR IR S R AN K . AR5,
B T B SR B A AR B A PR S BEHLER BT 128 X 128 1 o K/NRI N 2R B4, F T & Ul gr fnmlik .
J BT HEERTE B9 GOCT R B OX g v TR TR W JE IR M 45 R HE A7 4 BE T3
2.3 WEMMEERER

A8 A 0 {H {5 M 1 (peak signal-to-noise ratio, PSNR) %5 4 #H Bl ¥4 (structure similarity index
measure, SSIM) P i b X 2 (9 11455 A7 B0 A LA DR FL v o M A AT S . PSNR il 3 7157 SR 1]
B A HR ER 22 8] 135 22 - 7 A PR 00 B, PSNR (B BT , 156 B 6 I 19 1% 22 8] 1 22 S/, SSIML S
— o TN S B Y S A PO R A 5 B X L B R A AR AR RL M = A T T Y 22 ok SRR A
J& . SSIM {H B 45250 1, Ul B 7 s P15 = ] A A R B v . SSTML RE 8 T At S 400N HR XoF P 4% S5 i g Je i, o



o A4 o

L AR KRFFZMCA XA TR

2024 % 2 #7

WA BT A BRI R AE AL . A AT ST R By (T R0 P U0 8 ARG T A VR B S TR

4 64
128 64 64 2
LIEN i i
e o srEIE
N EEE
N ol aamm
NN R x[f x x| x
X‘“nn N of ol »
XH x o N o) oo
Nl of » | onll onflen
Dl Y BN=3
el 7Y s
L128128 1
256 128
= =
o] o
! I als
ool o0
IS R

Bl 3 U-Net [ %24

Fig. 3 Network structure of U-Net
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Table 3 Test image reconstruction results of different GAN methods

500 m, AEHRMG ST MEME  wawe ESROAN 7% SROAN ik

L6 5 1) B B, 2 DA 220 W B /N PSNR/dB SSIM PSNR/dB SSIM
K [ BE H IR R 52 4 1 ) B T e WA 1 33.50 0. 84 31.60 0.79
DLYE 0 A5 T 0 v U e K R 14 2 35.20 0. 89 33. 40 0. 82
B 5(e)~5(h) & T ESRGAN & & MR AR 3 36. 30 0.92 34.80 0.85
JEH GOCI 842, 18 5(1) ~5 (1) A H WA AR A 34.50 0. 86 34.20 0.83
B[] L AH [A] X 38 /) Sentinel-2 HR M 34.90 0.88 33.50 0.82

W%, a3t GOCI R iR 5

ESRGAN # # )5 i 524 K B, ESRGAN i 43 2 @ R4 T T GOCI AR =5 [\ 43 F %, 3% T GOCI 3%
QBRI . 2o a8 oy B 5 T A I R A% v I B R 1) 3 AT R L B B A5 B 0 S R R, s ) 40
F& LU AE X 4 R [ H A

() MR FAZ3-GOCT  (d) Mk E44-GOCI

(i) M A 1-HR () M AB2-HR (k) ML R A3-HR (1) M R 4-HR

Bs5 EREFHGERMILRA

Fig. 5 Example of comparison of image results after reconstruction
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Fig. 6 Green tide extraction results from images before and after reconstruction
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