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Table 3 Test area 1 precision evaluation results
CU-Net U-Net SegNet DenseNet SVM RF
MR X
EAI 7 N = 17 N NS = 1177 N NS = 117 N4 I N = 1175 N4 7 N = 117 N A 2/ R = 1217/ N
SR EE /% 94.00 91.54 92.01 88.33 79.80 73.91
T2 /% 87.21 83.35 83.36 76.18 65.31 60.59

F1-53550/% 95.78 89.16 93.39 84.29 94.42

85.26 91.13 72.09 83.46 54.81 75.45 54.60

F4 NWEXEH2HBEETENER

Table 4 Test area 2 precision evaluation results

- CU-Net U-Net SegNet DenseNet SVM RF
i E41020 7 R W N 7 NI 17 N4 W 1 ¢ NS S 177 N4 2 N 11727 N4 N = 1112 7 N4 20 N B LN
SRS EE/% 94.86 91.28 92.59 86.67 64.38 72.69

SERIZEIELL/ % 89.03 83.77 84.74 75.03 51.60 57.30

F1-53%0% 96.14 91.82 91.05 88.61 92.15

92.32 86.68 74.85 46.99 55.33 48.62 71.86
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Research on automatic identification method of mangrove based
on CU-Net model: Taking the Qi’ao Island in Zhuhai City,
Guangdong Province as an example

Yu Mingge ', Rui Xiaoping', Zou Yarong®®, Zhang Xi*?

(1. School of Earth Sciences and Engineering, Hohai University, Nanjing 211100, China; 2. National Satellite Ocean Application Service,
Ministry of Natural Resources, Beijing 100081, China; 3. Key Laboratory of Space Ocean Remote Sensing and Application, Ministry of Nat-
ural Resources, Beijing 100081, China)

Abstract: Mangroves are important for maintaining biodiversity as well as ecological balance. Therefore, it is ne-
cessary to extract mangrove vegetation information efficiently and accurately and to monitor it in real time. A deep
learning method for pixel-level accurate extraction of mangroves from high-resolution remote sensing images is
presented in this paper. For the problem of low accuracy of mangrove remote sensing classification, CU-Net model
for mangrove identification is constructed by introducing CLoss loss function by strengthening image center in-
formation and weakening edge information, and adding Dropout and Batch Normalization layers. And a new predic-
tion model is constructed by sliding overlap splicing method, which effectively solves the problem of insufficient
edge information and splicing traces in the prediction results. The recognition results of the proposed method are
compared with the prediction results of U-Net, SegNet and DenseNet models as well as the traditional SVM and RF
methods. The results show that the proposed model has stronger generalization ability and better recognition effect
compared with other deep learning models. In the two test areas, the average OA and MIoU reach 94.43% and
88.12%, respectively. The average Fl-score in mangrove and ordinary trees reach 95.96% and 90.49%, respect-
ively. The accuracy is significantly higher than that of traditional SVM and RF methods, as well as several other
neural networks. The effectiveness of the model in the field of mangrove recognition is verified, which can provide

a new idea for the field of high resolution remote sensing mangrove recognition.

Key words: deep learning; mangrove identification; high-resolution remote-sensing images; convolutional neural network
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