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Medical imaging is an indispensable tool for modern healthcare. Machine leaning plays an essential role in the 

medical imaging field, with applications including medical image analysis, computer-aided diagnosis, organ/lesion 

segmentation, image fusion, image-guided therapy, and image annotation and image retrieval.

Machine Learning in Computer-Aided Diagnosis: Medical Imaging Intelligence and Analysis provides a compre-

hensive overview of machine learning research and technology in medical decision-making based on medical images. 

This book covers major technical advancements and research findings in the field of Computer-Aided Diagnosis (CAD). 

As it demonstrates the practical applications of CAD, this book is a useful reference for professors in engineering and 

medical schools, students in engineering and applied-science, medical students, medical engineers, researchers in 

industry, academia, and health science, radiologists, cardiologists, surgeons, and healthcare professionals.

Topics Covered:
•	Automated Segmentation Computed  

	 Tomography Scans

•	Clinical Machine Learning 

•	Computer-Aided Detection and Diagnosis

•	Content-Based Image Retrieval 

•	Ensemble Learning 

•	Fuzzy Methods for Image Analysis

•	Machine Learning Techniques

•	Magnetic Resonance Imaging

•	Medical Image Registration, Segmentation  

	 and Classification

•	Relevance Feedback
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Machine Learning in Computer-Aided Diagnosis: 
Medical Imaging Intelligence and Analysis

Market: This premier publication is essential for all academic and research library reference collections. 

It is a crucial tool for academicians, researchers, and practitioners and is ideal for classroom use.
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Section 1: Breast Imaging

Chapter 1
Robustness Studies of  Ultrasound CADx in Breast Cancer Diagnosis
Gruszauskas Nicholas P. (University of  Chicago, USA)
Drukker Karen (University of  Chicago, USA)
Giger Maryellen L. (University of  Chicago, USA)

Chapter 2
Digital Image Processing and Machine Learning Techniques for the Detection of  Architectural  
Distortion in Prior Mammograms1
Banik Shantanu (Schulich School of  Engineering, Canada)
Rangayyan Rangaraj M. (Schulich School of  Engineering, Canada & University of   
Calgary, Canada)
Desautels J. E. Leo (Schulich School of  Engineering, Canada)

Chapter 3
Computer-Aided Detection and Diagnosis for 3D X-Ray Based Breast Imaging
Muralidhar Gautam S. (The University of  Texas at Austin, USA)
Bovik Alan C. (The University of  Texas at Austin, USA)
Markey Mia K. (The University of  Texas at Austin, USA)

Chapter 4
Relevance Feedback as New Tool for Computer-Aided Diagnosis in Image Databases
El Naqa Issam (McGill University, Canada)
Oh Jung Hun (Memorial Sloan Kettering Cancer Center, USA)
Yang Yongyi (Illinois Institute of  Technology, USA)

Chapter 5
Advanced Fuzzy Methods for Mammography Image Analysis
Sahba Farhang (Research Scientist, Canada)
Venetsanopoulos Anastasios (Ryerson University, Canada)
Schaefer Gerald (Loughborough University, UK)

Section 2: Thoracic Imaging

Chapter 6
Computerized Detection of  Lung Nodules on Chest Radiographs:
Chen Sheng (University of  Chicago, USA)
Suzuki Kenji (University of  Chicago, USA)

Chapter 7
Techniques for the Automated Segmentation of  Lung in Thoracic Computed Tomography Scans
Sensakovic William F. (The University of  Chicago, USA)
Armato Samuel G. (The University of  Chicago, USA)

Chapter 8
Clinical Machine Learning in Action:
Masutani Yoshitaka (The University of  Tokyo, Japan)
Nemoto Mitsutaka (The University of  Tokyo, Japan)
Nomura Yukihiro (The University of  Tokyo, Japan)
Hayashi Naoto (The University of  Tokyo, Japan)

Section 3: Abdominal Imaging

Chapter 9
Computer-Aided Detection of  Polyps in CT Colonography by Means of  Feature Selection  
and Massive-Training Support Vector Regression
Xu Jian-Wu (The University of  Chicago, USA)
Suzuki Kenji (The University of  Chicago, USA)

Chapter 10
Content-Based Image Retrieval for Medical Image Analysis
Yao Jianhua (National Institutes of  Health, USA)
Summers Ronald M. (National Institutes of  Health, USA)

Chapter 11
A Model-Driven Bayesian Method for Polyp Detection and False Positive Suppression in CT  
Colonography Computer-Aided Detection
Ye Xujiong (Medicsight PLC, UK)
Slabaugh Greg (Medicsight PLC, UK) 
 
 

Chapter 12
Computer-Aided Image Analysis and Detection of  Prostate Cancer:
Peng Yahui (The University of  Chicago, USA)
Jiang Yulei (The University of  Chicago, USA)
Yang Ximing J. (Northwestern University, USA)

Section 4: Brain Imaging

Chapter 13
Magnetic Resonance Image Analysis for Brain CAD Systems with Machine Learning
Arimura Hidetaka (Kyushu University, Japan)
Tokunaga Chiaki (Kyushu University, Japan)
Yamashita Yasuo (Kyushu University, Japan)
Kuwazuru Jumpei (Kyushu University, Japan)

Chapter 14
CADrx for GBM Brain Tumors:
Huo Jing (UCLA, USA)
Brown Matthew S. (UCLA, USA)
Okada Kazunori (San Francisco State University, USA)

Chapter 15
Autism Diagnostics by 3D Shape Analysis of  the Corpus Callosum
Elnakib Ahmed (University of  Louisville, USA)
Casanova Manuel F. (University of  Louisville, USA)
Gimel’farb Georgy (University of  Auckland, New Zealand)
El-Baz Ayman (University of  Louisville, USA)

Chapter 16
Neuroimage Classification for Early Diagnosis of  Alzheimer’s Disease
Fan Yong (Chinese Academy of  Sciences, China)
Davatzikos Christos (University of  Pennsylvania, USA)

Chapter 17
Manifold Learning for Medical Image Registration, Segmentation, and Classification
Aljabar Paul (Imperial College London, UK)
Wolz Robin (Imperial College London, UK)
Rueckert Daniel (Imperial College London, UK)

Section 5: Body Imaging

Chapter 18
Learning Manifolds:
Mateus Diana (Technische Universität München, Germany & Helmholtz Zentrum  
München, Germany)
Wachinger Christian (Technische Universität München, Germany)
Atasoy Selen (Technische Universität München, Germany & Imperial College London, UK)
Schwarz Loren (Technische Universität München, Germany)
Navab Nassir (Technische Universität München, Germany)

Chapter 19
Automatic Organ Localization on X-Ray CT Images by Using Ensemble-Learning Techniques
Zhou Xiangrong (Gifu University, Japan)
Fujita Hiroshi (Gifu University, Japan)

Chapter 20
Applications of  Machine Learning in Real-Time Tumor Localization
Li Ruijiang (Stanford University, USA)
Jiang Steve B. (University of  California San Diego, USA)


