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Multi-atlaslabel fusion based on U-Net

LU Yue, MA Yu®, WANG Hui, WANG Yuan

(School of Physics and Electronic-Electrical Engineering » Ningxia University ,
Yinchuan 750021, China)

Abstract: In order to effectively improve the accuracy of multi-atlas segmentation algorithm of hippo-
campus, U-Net convolutional neural network is applied to label fusion of multi-atlas. The algorithm in
the atlases selection performs mutual information and gradient similarity calculation, avoids the inter-
ference of the surrounding tissue structure on the atlas selection, selects the floating image group
which is more suitable for the target map. In the pre-processing stage, extracting the region of interest
centered on hippocampus can effectively reduce the size of data. In the registration process, re-sam-
pling is used instead of the coarse registration, which reduces the time, and then uses the diffeomor-
phic demons algorithm, which has good smoothness, continuity and topological retentiveness. In the

label fusion stage, an improved U-Net network based on deep learning theory for multi-atlas MRI
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hippocampal segmentation algorithm is proposed. The experimental results show that the

segmentation accuracy of the improved algorithm is about 5% higher than that of the traditional algo-

rithm, the algorithm time is reduced by about 50%. The improved U-Net network based multi-atlas

hippocampal segmentation algorithm has the characteristics of high precision and high efficiency for

segmentation of the hippocampus in target image.
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Fig.11  Artificial segmentation of left hippocampal
structure by experts and segmentation

results by various algorithms (database 2)
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(a) Comparison slices of hippocampus segmentation

results by MV with gold label
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(b) Comparison slices of hippocampus segmentation

results by WV with gold label
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(e) Comparison slices of hippocampus segmentation
results by our algorithm with gold label
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Fig.12 Comparison slices of hippocampus segmenta-
tion results by various algorithms with gold
label (White represents expert manual seg-
mentation and red represents segmentation

results of each algorithm. database 1)
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(c) Comparison slices of hippocampus segmentation
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results by our algorithm with gold label
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Fig.13 Comparison slices of hippocampus segmenta-
tion results by various algorithms with gold
label (White represents expert manual seg-
mentation and red represents segmentation

results of each algorithm. database 2)
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