% 64 H F ¥ M Vol. 52 No.6
2024 46 H ACTA ELECTRONICA SINICA Jun. 2024

FET IR S SPF T34 B HY SAR EGK B 731

dFAEL R R
(1. W OBHL A {55 57 TR0, TEORRE 21000332, FESEABHL JC 25 P HLFE TR 210023)

W OE: A 3 R (Active Contour Model , ACM ) JC i HEAT VER 51 51 SAR (Synthetic Aperture Ra-
dar) MG K B 43 F 0 MERS, 32 11— AP LT INBOR G455 1% /1 (Signed Pressure Force , SPF) = sl #8 BE AR | %A 8D
FAE LA OIS ERA OSSR, 8RS 45 0 e 8, U T in g a5 m . 8l i T34 X
L2211 1 3 AN, SE3 ) SR P AMELG o0 L R B, DU G B R R R B 22 5 L A T MG R E

w5 BN 25 T R BT AR SPF SR, ATE— 2538 5 20 E M BB AN AL R0R . 72 5CB5 SAR BMR LT/ HI 508,
ZE IR 5 AHOC I IR A L, $ AR A R v A5 [R] B BE ARAS B I 1) 43 B 25 5, Fob Dice AHL R $L (Dice
Similarity Coefficient, DSC) /DR 6%.

KR KBErHISAR BUR ; Lol AR BRI IR A A5 TR pR B 4 X v 2%

HEEWMB: FHFHRFFERES (No.62325206,No0.61936005,No.62201281) ; TTHR4E H 4RFF 54 (No.BK20220392) ;
R AR 2B HE A F AR BLE0F 58 5 3354 (No.NY222004)

FESES: TP391;P237 XEAARIRAD: A XEHS:  0372-2112(2024)06-2000-11

FE F 23R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20230119

Water-Land Segmentation in SAR Image Using Weighted
Hybrid SPF Based Active Contour
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Abstract: To solve the problem that the existing active contour models (ACM) cannot accurately segment the syn-
thetic aperture radar (SAR) water-land images, a new ACM based on the weighted hybrid signed pressure force is proposed.
The median fitting center and mean fitting center are combined to establish a new hybrid signed pressure function, which
can suppress the influence of interference edges. The adaptive weights based on the absolute median difference are designed
to automatically adjust the coefficients of the inner and outer fitting centers, which can describe grayscale differences more
reasonably. Moreover, the gradient information of the smoothed image is calculated to construct an edge guidance function
and introduced into the SPF function to further improve segmentation performance and evolution efficiency. Segmentation
experiments are conducted on real SAR images and the results show that compared with the related ACMs, the proposed
model can perform accurate segmentation with high efficiency and stability, and the Dice similarity coefficient (DSC) is im-
proved by at least 6%.
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DSC/FA DSC/FA DSC/FA DSC/FA DSC/FA DSC/FA DSC/FA DSC/FA
cv 27.34/84.16 | 29.03/83.02 | 61.70/80.66 | 76.84/54.13 | 63.00/89.94 | 47.45/72.93 | 77.16/3719 | 73.34/42.10
CE 23.93/86.41 | 19.23/89.36 | 75.81/72.77 | 81.23/48.78 | 49.80/92.47 | 63.31/65.16 | 75.88/3891 | 61.99/55.08
IMGAC 31.21/81.51 | 21.82/87.76 | 61.23/80.79 | 75.81/55.25 | 51.92/92.17 | 49.25/72.05 | 61.48/5562 | 71.87/45.10
IMSPF 37.08/77.24 | 16.20/91.19 | 66.79/78.07 | 86.33/40.87 | 63.00/89.94 | 58.37/67.73 | 73.88/4142 | 76.66/37.85
WHRSPF 52.05/64.82 | 41.46/73.85 | 91.33/41.64 | 89.01/35.77 | 82.84/80.49 | 89.17/35.21 87.72/2187 | 83.81/27.86
PRI | 99.63/0.73 96.41/6.94 98.75/11.85 | 99.73/0.95 99.86/3.27 99.68/1.07 98.73/5.57 98.29/3.37
x4 HEAEHITERE s :s
- e | MERE | VERE | VERE | kG | ERE | WERE | WERE | W | WA | WO | WA | R | WU | WU | VR
F1 | B2 | B3 | K4 &5 6 7 % 8 El1 F2 | K3 | B4 | BI5 | Ble | K7 | K8
cv 269 | 3.68 | 239 | 1092 | 894 | 869 | 980 | 925 | 7.94 | 817 | 345 | 2.65 | 3.11 | 273 | 3.09 | 2.99
CE 278 | 571 | 5.01 | 16.61 | 14.83 | 1590 | 1472 | 16.05 | 13.82 | 13.75 | 556 | 7.29 | 6.42 | 7.12 | 6.49 | 7.08
IMGAC | 299 | 3.86 | 2.31 | 9.10 | 872 | 9.66 | 970 | 879 | 7.06 | 852 | 482 | 3.04 | 3.58 | 3.24 | 338 | 3.21
IMSPF 273 | 1.82 | 2.02 | 821 | 10.84 | 1219 | 981 | 9.68 | 7.54 | 7.64 | 327 | 245 | 3.02 | 243 | 2.61 | 2.87
WHRSPF | 3.01 | 478 | 4.63 | 10.13 | 9.85 | 10.19 | 10.06 | 9.98 | 894 | 938 | 3.34 | 3.21 | 3.34 | 2.71 | 3.10 | 3.54
PR | 312 | 331 | 3.05 | 809 | 9.1 | 856 | 948 | 957 | 691 | 7.90 | 3.01 | 257 | 2.96 | 2.89 | 2.94 | 2.82
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2008 BT
RS HEMIRERMDice HELRHMMEEER  H(.%
- STEPRL | SEEE2 | SIEE3 | SiEE 4
DSC/FA DSC/FA DSC/FA DSC/FA
SPFHETE | 84.22/27.19 | 84.12/27.40 | 71.71/44.01 | 57.39/59.75
HSPFHLR | 92.37/13.99 | 93.80/11.68 | 83.87/26.92 | 93.06/7.88
WHSPF R | 99.22/1.55 | 97.24/2.68 | 90.18/12.80 | 97.11/5.47
FEHBIR | 99.87/0.23 | 99.39/1.03 | 99.73/0.95 | 99.68/1.07
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F6 BHITLEIWHERM Dice BMABMBER (1. %

o SR 1 FH P 2 T 3 JH I 4
DSC/FA DSC/FA DSC/FA DSC/FA
(0.9,0.1) | 90.81/16.83 | 95.87/7.93 | 61.84/45.22 | 72.83/42.73
(0.5,0.5) | 94.34/10.91 | 97.80/4.31 | 72.53/33.1 | 81.56/31.14
(0.1,0.9) | 99.42/1.12 | 99.45/0.89 | 99.63/0.73 | 98.75/11.85
(0,1) | 97.41/1.53 | 98.17/1.19 | 88.44/1.33 | 82.41/15.52
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