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T 5 & A A SE(Squeeze and Excitation) 7% & 71 AL, VA R A& R 75 5% sm A CBAM ( Convolutional Block Attention
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IR, 2T A A IR, Bt G 69 Deeplabv3 + 88 A f2 Bk L LA 2] T 99.60% , £ 3 = & Lotk
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A DeepLabv3 + architecture improved method for identifying mangrove
boundaries in high-resolution remote sensing images

WU Yao-wei, GONG Jian-zhou™ , CHEN Zhi-yong, YUAN Hai-wei, LIN Ying-yi
(School of Geography and Remote Sensing, Guangzhou University, Guangzhou 510006, China)

Abstract; In this study, aiming at the monitoring and protection of mangroves, an improved scheme
based on the Deeplabv3 + model is proposed to enhance the recognition accuracy of mangroves in
high-resolution remote sensing images. The improvement mainly involves introducing depthwise sepa-
rable convolution and SE (Squeeze and Excitation) attention mechanism into the ASPP ( Atrous Spa-
tial Pyramid Pooling) structure of Deeplabv3 +, as well as incorporating a CBAM ( Convolutional
Block Attention Module) attention mechanism and multi-scale fusion technique into the decoding end.
These innovative structural designs strengthen the model’s ability to capture and represent key features
of mangroves, thereby reducing missed detections and false positives. After rigorous accuracy evalua-
tion, the improved DeeplLabv3 + model achieved an overall accuracy of 99. 60% , with recall, man-
erove Intersection over Union ( Mangrove-IoU) , and mangrove F1-score reaching 96. 05% , 95.31% ,
and 97. 60% , respectively. Compared with the original DeepLabv3 + model and other popular models

such as HRNet and PSPNet, the improved model demonstrated superior performance in all major eval-
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uation metrics, significantly improving the recognition accuracy and boundary extraction capability of

mangroves. Furthermore, the model’s generalization ability and application potential were also verified

in the application analysis. The application analysis further verified the generalization ability and ap-

plication potential of the model. The research results can optimize the real-time monitoring technology

of mangroves.

Key words: mangrove boundary identification; DeeplLabv3 + ; attention mechanism; multi scale

feature fusion; semantic segmentation; high resolution imaging
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Table 2 Comparison of recognition mangrove boundary accuracy for four models %
Ji XA P R Mangrove-IoU Mangrove-F1-Score OA
Deeplabv3 + gt 99.20 96. 05 95.31 97.60 99. 60
DeeplLabv3 + 99.22 95.72 95.00 97.44 99.57
HRNet 99.23 94.65 93.96 96. 89 99.48
PSPNet 99.00 92.66 91.80 95.72 99.29
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Fig.9 Comparison results of several models used for mangrove boundary extraction
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Table 3 Comparison table of ablation experiments %
TR 7 %8 PN AR
I e R 0A Mangrove-loU ~ Mangrove-F1-Score
E S Fpit, BB 4G DeepLabv3 + f7 99.57 95.00 97.44
HE— il ASPP itk 99.59 95.29 97.59
FE= CBAM {3 WL S 2 RBEFRHERL G 99.58 95.13 97.51
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Improved DeepLabv3 + model after training in new data applications and results
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Table 4 Confusion matrix
FRAATY
TR EHE &G Y5 a BT b
EAR E[FAR VAN pusah EAR YN E[FAR VAN A
T 7 PAR CSW/ 7N 1552 482 100 910 1 653 392 1352973 18 374 1 371 347
E[FAR VN 247 381 7 579 337 7 826 718 142397 1745 046 1 887 443
Bt 1 799 863 7 680 247 9480 110 1495370 1763 420 3258 790
x5 HBEEMNIER
Table 5 Accuracy indices
el BB a BT b
B e il Kappa HErEE Jii0al Kappa JEXN
K1/ % K1/ % RE K EE/ % YEEE/ % K EE/ % B K EE/ %
AR N 86.26 93.90 90. 48 98. 66
0.876 7 96.326 1 0.900 0 95.066 5
JELT R 98.69 96. 84 98.96 92.46
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