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	摘要(中)	由於大數據及硬體計算能力的進步，人工智慧 (artificial intelligence，AI) 已廣泛滲透日常生活，其醫療應用亦日益增加。醫療影像需要放射科或病理科醫師的判讀，不僅耗費人力時間，判讀時也可能錯過超越人眼辨識範圍的細微病變。醫療影像數位化及圖像資料的累積，讓AI展現其價值，以AI方法進行影像判讀，可以有效提效率並減少失誤。全卷積神經網絡 (fully convolutional network，FCN) 是目前以AI處理數位醫學影像最常使用的方法，藉由監督式深度學習提取圖片中的特徵值，以此分類結果或分割異常區域。然而監督式的影像辨識分割有一個缺點，即必須要由領域專家們在圖片上做標記，把不良的組織標註出來，再輸入到深度學習中的神經網路做模型訓練。這些前置作業非常耗時，而且必須犧牲眾多專業人力。為避免調校標註耗時和發生標記錯誤的可能，本研究另行研究以密度泛函理論為依據建構之Data structures with Density Functional Theory (DDFT) 非監督式學習演算法，針對腦部核磁共振影像 (Magnetic Resonance Imaging，MRI)，進行不良組織的辨識判讀與分割。此外，該方法也將與由FCN延伸出的U-net進行比較，藉由正確率與效能評估是否能以DDFT非監督式學習輔助U-net監督式學習。
	摘要(英)	Methods of image segmentation of medical imageries always benefit clinical investigation, anatomic researches, and modern medicine. The high variances of tissue morphologies, however, obstruct and threaten the development and the feasibility of contemporary techniques. Compared to traditional methods of biomedical image processing, the deep-learning-based methods may offer an avenue to deal with the mentioned predicaments. Among these emerging techniques, the fully convolutional neural network (FCN) as well as the U-net are attracting attention from the relevant participants. In the framework of FCN, it is possible to accept input images of any size and it is also not necessary requiring that all training images and test images have the same sizes. Additionally, the FCN can avoid the problems of repeated storage and repeated convolutional calculations caused by the use of pixel blocks. However, the time consumption in training procedures and relevant lesion labeling is also a challenging issue in applications. To conquer the problems, we propose a hybridized algorithm by introducing the concept of levelset from image processing methods and the learning block from that of machine learning into the data density functional method. The learning block was embedded in the data density functional theory (DDFT) to balance the Lagrangian level, and the level set was then used to set these levels for image segmentation. Two brain Magnetic Resonance image sets were employed to demonstrate the validation of the proposed hybridized method. Eventually, the comparison of segmentation performance between the proposed algorithm and the U-net are discussed as well as the limitations of the proposed hybridized algorithm.
	關鍵字(中)	
      	  ★ 影像分割
★ 神經網路
★ 資料密度泛函	關鍵字(英)	
      	  ★ U-Net
★ Data Density Functional Method
★ Segmentation
★ MRI
	論文目次	中文摘要    i

英文摘要    ii

致謝 iii

目錄 v

圖目錄 vi

表目錄 vii

一、緒論    1

1-1 人工智慧 1

1-2 監督式與非監督式學習 2

1-3 本論文之焦點與未來展望 2

二、資料密度泛函理論DDFT 4

2-1 資料密度泛函理論介紹(Data DFT，DDFT) 4

2-1-1 DDFT理論 4

2-1-2 DDFT實際例子 5

2-2 U-Net監督式學習模型理論 8

2-1-1 U-Net實際例子 10

2-3 Dice Score 11

2-4 理論總結 11

三、研究內容與方法 12

3-1 研究方法與設計 12

3-1-1 U-Net架構 12

3-1-2 DDFT方法 14

四、結果與分析 16

五、結論    28

參考文獻    29
	參考文獻	[1]Christian Szegedy, Wei Liu, Yangqing Jia, Pierre Sermanet, Scott Reed, Dragomir Anguelov, Dumitru Erhan, Vincent Vanhoucke, Andrew Rabinovich, “Going Deeper with Convolutions”,arXiv:1409.4842 [cs.CV]

[2]Kaiming He, Xiangyu Zhang, Shaoqing Ren, Jian Sun, “Deep Residual Learning for Image Recognition”, arXiv:1512.03385 [cs.CV]

[3]A. Bougacha et al., "Comparative study of supervised and unsupervised classification methods: Application to automatic MRI glioma brain tumors  segmentation," 2018 4th International Conference on Advanced Technologies for Signal and Image Processing (ATSIP), Sousse, 2018, pp. 1-5, doi: 10.1109/ATSIP.2018.8364463.

[4]Y. Lecun, L. Bottou, Y. Bengio and P. Haffner, "Gradient-based learning applied to document recognition," in Proceedings of the IEEE, vol. 86, no. 11, pp. 2278-2324, Nov. 1998, doi: 10.1109/5.726791.

[5]Jonathan Long, Evan Shelhamer, Trevor Darrell, “Fully Convolutional Networks for Semantic Segmentation”, arXiv:1411.4038 [cs.CV]

[6]Olaf Ronneberger, Philipp Fischer, Thomas Brox, “U-Net: Convolutional Networks for Biomedical Image Segmentation”,     arXiv:1505.04597 [cs.CV]

[7]Vijay Badrinarayanan, Alex Kendall, Roberto Cipolla, “SegNet: A Deep Convolutional Encoder-Decoder Architecture for Image Segmentation”, arXiv:1511.00561 [cs.CV]

[8]Liang-Chieh Chen, George Papandreou, Iasonas Kokkinos, Kevin Murphy, Alan L. Yuille, “DeepLab: Semantic Image Segmentation with Deep Convolutional Nets, Atrous Convolution, and Fully Connected CRFs”, arXiv:1606.00915 [cs.CV] 

[9]Huang, S.-J.; Wu, C.-J.; Chen, C.-C. Pattern Recognition of Human Postures Using the Data Density Functional Method. Appl. Sci. 2018, 8, 1615.

[10]Chen, C., Juan, H., Tsai, M. et al. Unsupervised Learning and Pattern Recognition of Biological Data Structures with Density Functional Theory and Machine Learning. Sci Rep 8, 557 (2018). https://doi.org/10.1038/s41598-017-18931-5

[11]張堂真，科技部大專生計畫：使用多重感測器融合與人工智慧技術的年長者跌倒即時檢測(108-2813-C-008-003-E)

[12]B. H. Menze, A. Jakab, S. Bauer, J. Kalpathy-Cramer, K. Farahani, J. Kirby, et al. "The Multimodal Brain Tumor Image Segmentation Benchmark (BRATS)", IEEE Transactions on Medical Imaging 34(10), 1993-2024 (2015) DOI: 10.1109/TMI.2014.2377694

[13]S. Bakas, H. Akbari, A. Sotiras, M. Bilello, M. Rozycki, J.S. Kirby, et al., "Advancing The Cancer Genome Atlas glioma MRI collections with expert segmentation labels and radiomic features", Nature Scientific Data, 4:170117 (2017) DOI: 10.1038/sdata.2017.117

[14]S. Bakas, M. Reyes, A. Jakab, S. Bauer, M. Rempfler, A. Crimi, et al., "Identifying the Best Machine Learning Algorithms for Brain Tumor Segmentation, Progression Assessment, and Overall Survival Prediction in the BRATS Challenge", arXiv preprint arXiv:1811.02629 (2018)

[15]Jeroen Bertels, Tom Eelbode, Maxim Berman, Dirk Vandermeulen, Frederik Maes, Raf Bisschops, Matthew Blaschko, “Optimizing the Dice Score and Jaccard Index for Medical Image Segmentation: Theory & Practice”, arXiv:1911.01685 [cs.CV], doi: 10.1007/978-3-030-32245-8_11
	指導教授	
      	  陳健章(Chien-Chang Chen)
      	 	審核日期	2020-8-19
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
