[#2%gomanes A/

EEFRIK

JET H O B 22 0 P B R Je K R I T 5 1
— DA [ i i Ay 3l

M REMAME A B S 52 R, 10T K 116018

WE TR KGR AE 7 300 0 — kb 78T B 4 88 1 X R ¥R 46 T ORAE . E F T S K R B 1 e Ok
22 0I5 AR T DO i Be i BR ), 1% e & B B BRI 2 g MR B R E AT o e BT R 3 A4S Al WOl B iy 32 ek
AR B L — PN B S K TR Y 1 R N 2R B 2 AR AT Y TR TR ARG B 2 A AT R TR R O i 25 B A T A5 3 1Y
WG KR DM IE] [ I8 N 4R M EE (B AR B AT LA o e A5 R . M Sentinel-2 SR (S 43R 10 mdEH RS
FIVEAEHEXT AESM, Log_ratio # % Al L-S(Log-ratio and Semianalytical) £5 %1 Ji& & 3% , #3158 45 TR 5 K IR B0 347 kb
XFo G5 ALFRW] BT (14 3 75 AR 15 25 (RMSE) 76 H 5% £ FRAEHE 43 504 1. 14 m F1 1. 55 m, SRS B A O T8 ) 200
KRB Gk Log_ratio #EAY A L T AR AT ZK BAAEE Y L-S BEAY, RMSE 4353k 1 0. 12 m Al 1. 25 m,
KRR O W, Sentinel-2; JLAK IS A HE M T

mESES P237; TP7Y NERED A doi: 10.3788/A0S202242.0601002

Bathymetry Inversion Method Based on Adaptive Empricial Semi-
Analytical Model without in situ Data-A Case Study in South China Sea

Wang Hao, Huang Wengian , Wu Di, Cheng Yifeng
Department of Military Oceanography and Hydrography, Dalian Naval Academy, Dalian, Liaoning 116018, China

Abstract As a supplementary means of acoustic measurement, satellite depth inversion plays an important role in disputed
islands and reefs. However, due to the lack of measured water depth data and the limitation of the number of visible light
segments in multi-spectral images, the traditional empirical model and semi-analytical model can not be used. Aiming at the
remote sensing images with only three visible bands, an adaptive empirical semi-analytical model without measured water
depth data is proposed. The new model is based on the partial pixel water depth obtained by the joint semi-analytical model
and two empirical models, and the cooperative adaptive linear ratio model can determine the final result. The Sentinel-2
image (spatial resolution is 10 m) is used to test the AESM model, Log_ratio model and Log-ratio and Semianalytical
(L-S) model in Ganquan island and Langhua reef, and the calculated results are compared with the water depth data. The
results show that the root mean square error (RMSE) of the new model is 1. 14 m in Ganquan island and 1.55 m in
Langhua reef, respectively. The inversion accuracy of the new model is slightly better than that of the Log_ratio model
trained with 200 water depth data. Compared with the L-S model, which also does not require water depth data, the RMSE
of the new model is reduced by 0.12 m and 1.25 m, respectively.

Key words oceanic optics; bathymetry; Sentinel-2; no in situ data; adaptive computing
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Fig. 1 Flowchart of bathymetry inversion
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Fig. 2 Experimental sea area image and measured water depth distribution. (a) Ganquan island; (b) Langhua reef
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Table 2 Calculation results of adaptive linear ratio model

Optimal ratio factor

Optimal ratio factor according

Name of island Time Calculation result
according to measured depth to semi-analytical depth (x)
2020. 06. 23 re ) /r(3)) re )/ (A)) Z=9.9720—17.9
Ganquan island 2018.07. 04 In[7,, ;) 1/In[r, (A;)] Inlr,, ;) 1/Inlr, (A;)] Z=63.56x—61.62
2018. 06. 19 re ) /e (3D re Q) /(A 7=10.92:—9.6
2019.07. 09 Infa ;) ]/In[u ;)] Infu ;) ]/In[u ;)] Z=55.16x—51.67
Langhua reef 2019. 03. 06 R.Q;)/R, () Infa ;) ]/In[ud;)] Z=52.6x—50. 92
2018.06. 19 (A /r (A)) e (A /1 (A)) Z=10.16x—9.41
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Fig. 3 Inversion result diagram of AESM. (a)—(c) Langhua reef; (d)—(f) Ganquan island
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