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The brain is a highly structured organ with geometrically organized regions. Detailed
annotations of the large number of regions in stereotaxic coordinates are expensive and rare,
making region-specific studies such as proteomics or transcriptomics difficult. That is, there is
a need in using the one or very few available annotated brain images to segment brain images
obtained in the lab. Here, using transfer learning from parameters obtained with U-Net deep
convolutional network learning of specific regions such as hippocampus or stratum oriens
together with image data augmentation, we are able to perform semantic segmentation of
several other mouse brain regions of the lateral sagittal section in high precision with one-shot
learning (Figure 1). We found that one can achieve better segmentation performance when
using the pre-trained result of a morphologically similar region. Together, we found that when
the morphology of a specific region is similar to the rod-like shape, the performance is better
when using the hippocampus region, a thick rod-like shape for transfer learning (Table 1,
Figure 2). The average IOU is above 85%, where using the hippocampus region for transfer
learning is better. On the other hand, the IOU is above 80% when using the stratum oriens
region for transfer learning, where the IOU is better than 80%. Thus, the use of transfer
learning depends on the similarity between the training set and the testing set.
Table. 1. IOU (%) of the one-shot segmentation

Figure1: Two-stage framework for
proposed method of multi-regions
one-shot transfer learning followed by
image segmentation.
Figure 2: The distributions of IOU and their
corresponding predicted masks of different regions.

