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Fig. 1 (a)original image; (b) processed image
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Fig.4 Structure of Wet algorithm
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Fig. 5 Structuref improvedVNet algorithm
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Table 1 Four results of segmentation
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Table 2 Performance evaluation indexe$sel segmentation algorithms

Assessment index Formula
ACC TP+TN/(TP +TN P N
Recall TP/(TP+ FN)
Precision TP/(TP+ FP)
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Table 3 Performance companisof different algorithms base on VNet networks

Algorithm Acc Recall Precision F1 Score
VNet 0.9661 0.8805 0.7617 0.8168
InceptionVNet 0.9660 0.8912 0.7628 0.8220
Attention-VNet 0.9753 0.8941 0.7713 0.8282
Ours 0.9883 0.8998 0.7851 0.8385
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Fig. 10 Filaments of segmentation resultsf@fi}disk Ha solar image; (b) grountfuth image; (c) VNet
segmentation resulfd) Our sgmentation result; (e)~(f)2.5 the first row corresponds to the picture enlarged by 2.5
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Table4 Performance evaluation index of vessel segmentation algorithms

Algorithm Acc Recall Precision F1 Score
UNet™™ 0.9587 0.8503 0.7262 0.7834
ResnetUNet 0.9598 0.8584 0.7398 0.7947
VNet 0.9661 0.8805 0.7617 0.8168
ours 0.9883 0.8998 0.7851 0.8385
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Fig. 11 Segmentation results of different algorithmdiu(ydisk Ha solar image; (b) grounttuth image; (cthe

segmentation result using traditional image process$if)ghe segmentation result using UNet image processing;

(e) the segmentation result using redghtet image processing; (flour segmentation result
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Solar filament recognition based on improved VNet

Xin Ze—huan, Shang Zhen—hongT
(Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China

Abstract: The Solar filaments is a common solar activity, and the efficiedtamturate
detection of the solar filaments is of great significance to the study of the solar magnetic field. Due
to the fact that the fulblane image has the characteristics of dimming, uneven brightness, and the
inaccuracy of the labeled data set, tesult of dark strip segmentation is not accurate, weak and
small filaments are missed, and darker background parts are falsely detected as filaments And
other issues. Therefore, a method for detecting solar filaments based on improved VNet network is
proposed. First, the solar dark stripe data set was made by combining the solar magnetic map;
secondly, the inception module was used to fuse the features of different scale feature maps in the
downsampling part of the VNet network, and the attention mechewias added to enhance the
semantic information of the dark stripe part of the feature map; Finally, a deep supervision module
is introduced in the upampling part to retain more detailed features of thdikuments.In order
to verify the performancefdahe algorithm, we use a data set of 191-diisk solar images, which
contains a total of 3372 filaments. The average accuracy of the algorithm on the test data set is
0.9883, the F1 value is 0.838bhe experimental results prove that this method ctectéfely
identify the filaments in the fulllisk solar images.

Key words: Filamentsdetection Filaments dataset; VNet; Inceptiontténtionmechanism;
Deep supervision
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