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Abstract: In the general application of bathymetric sidescan sonar, the amplitude information or phase information of the echo data is
used alone to obtain a sidescan map or bathymetric map to show the sea-floor detailed features. In order to extract the micro-geomorphic
information inside the sidescan data and realize a higher-precision sea-floor terrain detection, a two-step loop iterative algorithm is
proposed. Firstly, the primeval bathymetric data and sidescan data are used to optimally fit the scattering model. Secondly, the brightness
error correction factor is introduced to the improved shape from shading method and iterate the terrain, which ensures fast and stable
convergence in terrain iteration. Finally, through loop iteration, the sea-floor sediment parameters and the terrain depth value that has
higher precision and stronger correlation coefficient with the real terrain relief are obtained. Meanwhile, the Jackson sea-floor scattering
model is used to simulate the signal transmission and reception processes of the bathymetric sidescan sonar, and the echo data are used
to verify the correctness and effectiveness of the iterative algorithm described in this paper. The results show that the proposed method can
effectively correct the terrain, and the higher the received signal-to-noise ratio is, the better the terrain correction effect will be. When
the signal-to-noise ratio is to 20 dB, compared with the original bathymetric result, the corrected correlative coefficient of terrain relief is
elevated by 52.4% and the absolute value of the terrain error is reduced by 37%. At last, the algorithm is applied to the bathymetric
sidescan sonar data. The comparison and analysis of the terrain maps before and after correction verifies the feasibility and effectiveness of
the proposed algorithm.
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Fig.7 Iteration speed comparison for different algorithms
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(d) The corrected bathymetric terrain from low frequency sampled data
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Fig.8 Comparison of side-scan result and bathymetric terrain

8 iy TE AR Al , 5 i AR A 14 0 R b T 81 2R A 7
XoF b, 3853 S0 R A E AR A A 4 1 D R T [ o ok
JR I, AH 2833 ek () SFS Bk Ab B, 2k AR5 1 90 IR b TP
EIfG T MEME B, R0 T 2 0 R 50 40 1 R AE, 5
o ATRAE B T % M T Pl e B AR Y — s S — T i, 1A 8
R B AR ic AL, H 0 (500 R b JE v i = 20 BRARR AR
AE I 57 5 P 041 0000 15 J8 o g il 6 380 36 AR5 7 100 0
TE o MR Hb T 3% AR AT J5 () S0 BE A4S AE X Lok & Ml
F15 B NA) EL 0 M 247 2 52 ) b T A8 1 AR SR 11 32
W,

5 1 AR A 1 DU R b T 43 1) 5 B Bk AR AT JR 1Y
TR Hb P THEA T A 3R 5 P 0 3 B 158 2 4 XL X b, G
HEA ping 45 5LANE 9 Bw , AR r kA0S a3k 3 B
AN, T LG Y AR5 AR b B0t -5 v AR A B I R
b T ESCHE 1 A5k S AH S M B R, L B T 5% 2 VR B 4 X (B
BN

e AT IR SR 2
0.6} AR R A et
0.5
g 0.4
1
o 0.3 .
#H 02 il
é 01k | L4 .f)\ ﬂ .
z . n H‘m@w% il "k | ! ! .-;: .
& ot ' ')W e
, i I
-0.2 ’{W )
-03 P 77
0 50 100 150 200 250 300 350 400 450
RHEA R A
(a) AR JE M1 BB e

(a) Comparison of the correlation coefficients before and after iteration

F40E
0.091
I AR L B, AR R0 455
0.08F I 32545 B, A 0 407
' — AR 4 R A A
- = AR R AT E R A

95 S0 05 0 05 10 15 20
REIRE
(b) IARHT JE IR R E AT ES R

(b)The depth error distribution result before and after iteration

PO RARHTE B TR 19 R A DGR AR
PRIELEXHEXT L
Fig.9 Comparison of the slope correlated coefficients
and depth error absolute values of the terrain data before
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Table 3 Comparison of the correlation coefficients before

and after iteration correction

L ERBERK BRREBRR MR
pine I 2K MR %
8 0.57 0. 86 51
9 0. 68 0. 85 25
10 0.47 0.71 50
11 0.46 0. 66 43
12 0.68 0. 85 26
13 0.62 0.77 24
*4 EREENEREREL

Table 4 Comparison of the depth errors before and after

iteration correction

L EmwERz BRERE WERERA
PR e ARHEE/m %
8 0.34 0.29 14
9 0.79 0. 38 52
10 0.39 0.37 6
11 0. 44 0. 40 10
12 0.32 0.19 40
13 0.51 0. 46 10
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