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Abstract
New technologies for acquiring very large amounts of medical image data put ever increasing
demand on effective approaches for medical image processing tasks. In recent years, deep learning
(DL) techniques have achieved remarkably high quality solutions for many medical imaging
applications, largely outperforming traditional image processing methods. DL methods commonly
use lots of labeled (annotated) data for model training. While natural scene images are normally 2D
images, medical images can be in 2D, 3D, and even higher dimensions. 3D medical image processing
presents new challenges to deep learning techniques. Therefore, how to obtain sufficient good
quality annotated image data for DL model training while significantly reducing manual annotation
effort is a major bottleneck to the successful development of effective DL approaches for medical
imaging applications. Also, new effective and efficient DL approaches for processing 3D medical
images are critically desired.

In this talk, we present new DL-based approaches for considerably alleviating the annotation burden
for medical image segmentation: A new scheme for improving the effectiveness of manual
annotation by selecting the most useful object samples to annotate, a new method for improving
the efficiency of manual annotation by allowing inexact rough labeling, and a new end-to-end DL
model for 3D instance segmentation based on weak annotation. Further, we present several new
methods for segmentation of 3D medical images (including special hardware based solutions). We
show experimental results to demonstrate practical applications of our new DL-based approaches.
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