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			Abstract

			Liver cancer has become the second largest cancer death rate in the world, and the prevention and treatment of liver diseases is extremely urgent. It has grown up to be a hot spot and focus of the world. With the development of medical imaging and the introduction of “precise surgery”, the development of preoperative planning system for liver diseases has become a research hotspot. Accurate preoperative planning system relies on the development of image processing technology, and the introduction and application of deep learning just improve the accuracy of image processing technology and promote the development process of liver preoperative planning system. This paper mainly expounds the main problems of today’s deep learning-based liver preoperative planning system and discusses the solution to the problem and the development direction of the preoperative planning system.
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			Introduction

			The liver is the largest digestive gland and detoxification organ in the human body, and it is also a place for bile production. The integration of many functions has made it one of the main organs that are prone to tumors. In recent years, liver cancer has become the second largest cancer death rate in the world. Therefore, prevention and treatment of liver diseases are urgently needed, and it has become a hot spot and focus of the world [1].

			With the development of medical imaging, Computed Tomography (CT), Magnetic Resonance Imaging (MRI), Positron Emission Tomography (PET) and Ultrasound (Ultrasound) technology have become the main basis for the diagnosis and treatment of clinical liver diseases [2].

			In the past two decades, medical images have evolved from simple anatomical imaging to blood flow, metabolism and functional imaging. The imaging speed is getting faster and faster, and the image resolution is getting higher and higher. The development of medical imaging from two-dimensional to three-dimensional and functional imaging has led to a significant 
increase in the accuracy of clinical disease diagnosis, which has prompted liver surgery to enter the era of “precise surgery.”

			“Accurate Surgery” requires preoperative planning before liver surgery, which encourages the planning of surgical procedures to avoid important organs such as intrahepatic vessels and adjacent organs, improve the success rate and efficiency of surgery, reduce the workload of doctors, and make more Patients receive timely and effective treatment.

			The development of the preoperative planning system is inseparable from the precise image segmentation technology. By segmenting the liver, the shape and contour information of the liver and the structural information of the lesion can be detected from the medical image. The information is used for liver function evaluation, tumor recognition and surgical treatment. Etc. has important clinical application value. However, the liver is adjacent to the organ tissues such as the spleen, stomach and intestine, and the difference in gray scale characteristics between the organs and tissues is small. In addition, the individual differences of the liver are large, and the tissue structure and spatial position are susceptible to external forces. The deformation of the amplitude. So far, the automatic and accurate segmentation and detection of liver contours is still a worldwide problem [3].

			The traditional image segmentation technology mainly includes two parts: feature extraction and classifier. The design complexity of the feature extraction algorithm, application limitations, stability, and the diversity of specific feature extraction algorithms combined with specific classifiers limit the development of image processing technology [4]. The emergence of deep learning algorithms makes it possible to solve the above limitations and provide new ideas for image processing. Deep learning is a new field in machine learning research. Its motivation lies in establishing and simulating the neural network for human brain analysis and learning. It mimics the mechanism of human brain to interpret data, and it is expected to improve the segmentation accuracy of segmentation liver [5].

			Discussion and Suggestion of Existing Problems

			Strengthen cooperation between fields

			With the development of computer vision and artificial intelligence, the accuracy of medical image segmentation continues to rise, which has greatly helped medical diagnosis. However, artificial intelligence scientists do not understand clinical needs, and clinicians do not understand the specific techniques of artificial intelligence, which leads to artificial intelligence not meeting the clinical specific needs [6]. In order to promote the application of artificial intelligence in the medical field, extensive cooperation between clinicians and machine learning scientists should be strengthened. This collaboration will solve the problem that machine learning researchers cannot obtain medical data, and it can also help machine learning researchers to develop deep learning algorithms that are more in line with clinical needs and apply them to computer-aided diagnostic equipment to improve diagnostic efficiency and accuracy.

			Medical image data sharing

			The training of deep learning algorithms requires a large number of data sets. However, compared with natural images, annotated medical images are relatively scarce and costly to label. Due to the sensitivity and particularity of the medical field, the annotation of medical data requires a large number of experts to manually complete, which requires a lot of manpower and resources. However, even in this case, due to the complexity of the case and the ambiguity of the image itself, the labeling is not guaranteed to be completely accurate [7]. In order to overcome this problem, different medical service providers need to share data resources or establish a medical image knowledge base to provide more data support for artificial intelligence researchers.

			Development of deep learning technology

			Currently, most medical image segmentation uses supervised deep learning algorithms. However, for some rare diseases that lack large amounts of data support, supervised deep learning algorithms cannot perform their performance. In order to overcome the problem of lack of data or data unavailability, the study of deep learning algorithms can be transferred from the supervised field to the semi-supervised or unsupervised field [8]. How to effectively use semi-supervised and unsupervised algorithms in the medical field without affecting the accuracy of the medical system, which is a problem that many researchers are currently studying, but does not provide a clinically acceptable solution, which will be A direction that needs to be studied.

			Conclusion

			Deep learning algorithm has important theoretical significance and practical application value in the field of medical image processing. This paper looks forward to the future development of deep learning technology in the field of medical image processing from three aspects: strengthening exchanges and cooperation between fields, medical image data sharing, and deep learning technology. The development of deep learning algorithms will inevitably play a positive role in the development of medical image segmentation and liver preoperative planning systems. In short, with the trend of big data, combined with the potential of artificial intelligence, strive to make deep learning algorithms make greater progress in the medical field and realize the original intention of intelligent medical care at an early date, build a precise preoperative planning system, and improve the success rate of surgery.
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