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Dementia is a progressive neurodegenerative disease, of which Alzheimer’s disease (AD) is the most frequent 

cause. AD is characterized by the progressive formation of insoluble amyloid plaques and vascular deposits of 

amyloid beta peptide in the brain. AD patients suffer from a loss of neurons and synapses in the cerebral cortex and 

certain sub-cortical regions.

Early Detection and Rehabilitation Technologies for Dementia: Neuroscience and Biomedical Applications 

provides a comprehensive collection for experts in the Neuroscience and Biomedical technology fields. Outlin-

ing various concepts from cognitive neuroscience and dementia to neural technology and rehabilitation; this book 

proves to bring together researchers and practitioners from diverse fields, in order to promote scientific research and 

industrial development in the field of early detection and rehabilitation technology of dementia.&nbsp;

Topics Covered:
•	Alzheimer disease and other dementias

•	Apraxia, dyslexia, and other neuron diseases

•	Attention, memory, language, and  

	 other higher functions

•	Brain-machine interface and rehabilitation

•	Clinical technology for neurology

•	Imaging and pathologic diagnosis

•	Imaging cognitive neuroscience

•	Neural and cognitive rehabilitations

•	Rehabilitation robotics and biomechatronics

•	Social medicine and dementia
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Section 1: 

Chapter 1
The Relationship between Visual Interpolation Ability and Leukoaraiosis in Healthy Subjects
Park Kaechang (Brain Check-up Center, Kochi Kenshin Clinic, Japan)
Jiang Yinlai (Department of  Intelligent Mechanical Systems Engineering, Kochi  
University of  Technology, Japan)
Wang Shuoyu (Department of  Intelligent Mechanical Systems Engineering, Kochi  
University of  Technology, Japan)

Chapter 2
Integrative fMRI-MEG Methods and Optically Pumped Atomic Magnetometers for Exploring  
Higher Brain Functions
Kobayashi Tetsuo (Department of  Electrical Engineering, Graduate School of  Engineering,  
Kyoto University, Japan)

Chapter 3
Location and Functional Definition of  Human Visual Motion Organization Using Functional Magnetic  
Resonance Imaging
Yan Tianyi (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University,  
Japan & International WIC Institute, Beijing University of  Technology, China)

Chapter 4
Visual Attention with Auditory Stimulus
Zhao Shuo (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Li Chunlin (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Han Hongbin (Peking University, China)
Chui Dehua (Neuroscience Research Institute / Third Hospital of  Peking University, China)

Chapter 5
Cerebral Network for Implicit Chinese Character Processing:
Li Xiujun (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Li Chunlin (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Guo Qiyong (Department of  Radiology, Shengjing Hospital of  China Medical University, China)

Chapter 6
Neuronal Substrates for Language Processing and Word Priming
Li Chunlin (Graduate School of  Natural Science and Technology, Okayama University, Japan )
Li Xiujun (Graduate School of  Natural Science and Technology, Okayama University, Japan )
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University, Japan )
Kusahara Hiroshi (Toshiba Medical Systems Corporation, Japan)

Chapter 7
Visual Gnosis and Face Perception
Tobimatsu Shozo (Department of  Clinical Neurophysiology, Neurological Institute, Graduate 
School of  Medical Sciences, Kyushu University, Japan)

Chapter 8
Human Characteristics of  Sound Localization under Masking for the Early Detection of  Dementia
Nagashima Kouji (Graduate School of  Natural Science and Technology, Okayama University, 
Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Takahashi Satoshi (Graduate School of  Natural Science and Technology, Okayama University, 
Japan)

Chapter 9
Kinetic Visual Field with Changing Contrast and Brightness
Hiraki Hidenori (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Takahashi Satoshi (Graduate School of  Natural Science and Technology, Okayama University, 
Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University, Japan)

Chapter 10
Effects of  Stimulus Complexity on Bisensory Audiovisual Integration
Li Qi (Graduate School of  Natural Science and Technology, Okayama University, Japan & School 
of  Computer Science and Technology, Changchun University of  Science and Technology, China)
Nakamura Naoya (Graduate School of  Natural Science and Technology, Okayama University, 
Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Ohta Yasuyuki (Graduate School of  Medicine, Dentistry, and Pharmacological Sciences Okayama 
University, Japan)
Abe Koji (Graduate School of  Medicine, Dentistry, and Pharmacological Sciences Okayama 
University, Japan)

Chapter 11
Tactile Pattern Delivery Device to Investigate Cognitive Mechanisms for Early Detection of   
Alzheimer’s Disease
Yang Jiajia (Biomedical Engineering Laboratory, Graduate School of  Natural  
Science and Technology, Okayama University, Japan )
Ogasa Takashi (Biomedical Engineering Laboratory, Graduate School of  Natural  
Science and Technology, Okayama University, Japan )
Wu Jinglong (Biomedical Engineering Laboratory, Graduate School of  Natural  
Science and Technology, Okayama University, Japan )
Ohta Yasuyuki (Graduate School of  Medicine, Dentistry and Pharmacological  
Sciences, Okayama University, Japan )
Abe Koji (Graduate School of  Medicine, Dentistry and Pharmacological Sciences,  
Okayama University, Japan )

Chapter 12
Prospective Memory Impairment in Remembering to Remember in Mild Cognitive Impairment and  
Healthy Subjects
Ota Nobuko (Graduate School of  Health Science and Technology, Kawasaki University  
of  Medical Welfare, Japan )
Maeshima Shinichiro (Department of  Rehabilitation Medicine, International Medical  
Center, Saitama Medical University, Japan )
Osawa Aiko (Department of  Rehabilitation Medicine, International Medical Center,  
Saitama Medical University, Japan)
Kawarada Miho (Department of  Rehabilitation Medicine, Kawasaki Medical School  
Kawasaki Hospital, Japan)
Tanemura Jun (Department of  Sensory Science, Kawasaki University of  Medical  
Welfare, Japan)

Chapter 13
Cognitive Decline in Patients with Alzheimer’s Disease:
Nakamura Hikaru (Department of  Welfare System and Health Science, Okayama  
Prefectural University, Japan)

Chapter 14
The Clinical Analysis of  Combined Effects of  Huperzine A and Memantine for Alzheimer’s Disease
Zhang Shouzi (Beijing Geriatric Hospital, China)
Li Qinyun (Beijing Geriatric Hospital, China)
Gao Maolong (Beijing Geriatric Hospital, China)
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Chapter 15
From Bench to Bedside:
Shen Yong (Center for Advanced Therapeutic Strategies for Brain Disorders(CATSBD),  
Raskamp Institute, USA)

Chapter 16
Aβ Monomer, Oligomer and Fibril in Alzheimer’s Disease
Mori Hiroshi (Department of  Neuroscience, Osaka City University Medical School, Japan)

Chapter 17
The Value of  Quantitative EEG Measures in the Early Diagnosis of  Alzheimer’s Disease
Tanaka Hideaki (Department of  Neurology, Dokkyo Medical University, Japan)

Chapter 18
Apraxia
Hallett Mark (Human Motor Control Section, NINDS, National Institutes of  Health, USA)

Chapter 19
Pharmacokinetic Challenges against Brain Diseases with PET
Watabe Hiroshi (Department of  Molecular Imaging in Medicine, Graduate School of   
Medicine, Osaka University, Japan )
Matsubara Keisuke (Akita Research Institute of  Brain and Blood Vessels, Japan)
Ikoma Yoko (Department of  Clinical Neuroscience, Karolinska Institute, Sweden)

Chapter 20
Motion Perception in Healthy Humans and Cognitive Disorders
Yamasaki Takao (Department of  Clinical Neurophysiology, Neurological Institute,  
Graduate School of  Medical Sciences, Kyushu University, Japan)
Tobimatsu Shozo (Department of  Clinical Neurophysiology, Neurological Institute,  
Graduate School of  Medical Sciences, Kyushu University, Japan) 
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Chapter 21
Neuronal Transcytosis of  WGA Conjugated Protein:
Takeuchi Yoshiki (Department of  Anatomy and Neurobiology, Faculty of  Medicine,  
Kagawa University, Japan)
Matsumoto Yoshiki (Department of  Anatomy and Neurobiology, Faculty of  Medicine,  
Kagawa University, Japan)
Miki Takanori (Department of  Anatomy and Neurobiology, Faculty of  Medicine,  
Kagawa University, Japan)
Warita Katsuhiko (Department of  Anatomy and Neurobiology, Faculty of  Medicine,  
Kagawa University, Japan)
Wang Zhi-Yu (Department of  Anatomy and Neurobiology, Faculty of  Medicine,  
Kagawa University, Japan)
Yakura Tomiko (Department of  Anatomy and Neurobiology, Faculty of  Medicine,  
Kagawa University, Japan)
Liu Jun-Qian (Department of  Anatomy and Neurobiology, Faculty of  Medicine,  
Kagawa University, Japan)

Chapter 22
Functional Optical Hemodynamic Imaging of  the Olfactory Cortex in Patients with Parkinson’s Disease
Karaki Masayuki (Department of  Otorhinolaryngology, Faculty of  Medicine, Kagawa  
University, Japan)
Kobayashi Eiji (Department of  Otorhinolaryngology, Faculty of  Medicine, Kagawa  
University, Japan)
Kobayashi Ryuichi (Department of  Otorhinolaryngology, Faculty of  Medicine, Kagawa  
University, Japan)
Akiyama Kosuke (Department of  Otorhinolaryngology, Faculty of  Medicine, Kagawa  
University, Japan)
Toge Tetsuo (Department of  Otorhinolaryngology, Faculty of  Medicine, Kagawa  
University, Japan)
Mori Nozomu (Department of  Otorhinolaryngology, Faculty of  Medicine, Kagawa  
University, Japan)

Chapter 23
Basic Study on the Effect of  Scent on Arousal Level Using Multi-Channel Near-Infrared  
Spectroscopy (MNIRS)
Doi Shun’ichi (Faculty of  Engineering, Kagawa University, Japan)
Wada Takahiro (Faculty of  Engineering, Kagawa University, Japan)
Kobayashi Eiji (Faculty of  Medicine, Kagawa University, Japan)
Karaki Masayuki (Faculty of  Medicine, Kagawa University, Japan)
Mori Nozomu (Faculty of  Medicine, Kagawa University, Japan)

Chapter 24
A Speech Prosody-Based Approach to Early Detection of  Cognitive Impairment in Elderly Subjects:
Kato Shohei (Graduate School of  Engineering, Department of  Computer Science  
and Engineering, Nagoya Institute of  Technology, Japan )
Hanya Sachio (Graduate School of  Engineering, Department of  Computer Science  
and Engineering, Nagoya Institute of  Technology, Japan )
Kobayashi Akiko (Ifcom Co., Ltd., Japan )
Kojima Toshiaki (Ifcom Co., Ltd., Japan)
Itoh Hidenori (Graduate School of  Engineering, Department of  Computer Science  
and Engineering, Nagoya Institute of  Technology, Japan)
Homma Akira (Tokyo Dementia Care Research and Training Center, Japan)

Chapter 25
Non-Linear Analysis of  Plethysmograms and the Effect of  Communication on Dementia in  
Elderly Individuals
Oyama-Higa Mayumi (Osaka Univiersity, Japan)
Miao Tiejun (CCI Corporation, Japan)
Hirohashi Yoko (Nayoro City University, Japan)
Mizuno-Matsumoto Yuko (University of  Hyogo, Japan)

Chapter 26
Diffusion Tensor Imaging for Dementia
Yamada Kei (Department of  Radiology, Graduate School of  Medical Science, Kyoto  
Prefectural University of  Medicine, Japan)
Akazawa Kentaro (Department of  Radiology, Graduate School of  Medical Science,  
Kyoto Prefectural University of  Medicine, Japan)
Nishimura Tsunehiko (Department of  Radiology, Graduate School of  Medical Science,  
Kyoto Prefectural University of  Medicine, Japan) 
 
 
 
 
 
 
 
 

Chapter 27
The Important Role of  Lipids in Cognitive Impairment
Yu Jia (Neuroscience Research Institute & Department of  Neurobiology; Key  
Laboratory for Neuroscience Ministry of  Education; Key Laboratory for Neuroscience  
Ministry of  Public Health, Health Science Center, Peking University, China & Beijing Geriatric 
Hospital, China)
Chen Zheng (Beijing Geriatric Hospital, China)
Lu Jiangyang (Department of  Pathology, First Affiliated Hospital of  General Hospital of   
PLA, China)
Liu Tingting (Neuroscience Research Institute & Department of  Neurobiology;  
Key Laboratory for Neuroscience Ministry of  Education; Key Laboratory for Neuroscience  
Ministry of  Public Health, Health Science Center, Peking University, China)
Zhou Liang (Neuroscience Research Institute & Department of  Neurobiology; Key  
Laboratory for Neuroscience Ministry of  Education; Key Laboratory for Neuroscience  
Ministry of  Public Health, Health Science Center, Peking University, China)
Liu Xinying (Neuroscience Research Institute & Department of  Neurobiology; Key  
Laboratory for Neuroscience Ministry of  Education; Key Laboratory for Neuroscience  
Ministry of  Public Health, Health Science Center, Peking University, China)
Sun Miao (Neuroscience Research Institute & Department of  Neurobiology; Key  
Laboratory for Neuroscience Ministry of  Education; Key Laboratory for Neuroscience  
Ministry of  Public Health, Health Science Center, Peking University, China)
Xiao Weizhong (Department of  Neurology, Third Hospital of  Peking University, China)
Fan Dongsheng (Department of  Neurology, Third Hospital of  Peking University, China)
Chui Dehua (Neuroscience Research Institute & Department of  Neurobiology; Key  
Laboratory for Neuroscience Ministry of  Education; Key Laboratory for Neuroscience  
Ministry of  Public Health, Health Science Center, Peking University, China & Department of  
Neurology, Third Hospital of  Peking University, China)

Chapter 28
Noninvasive Detection of  Misfolded Proteins in the Brain Using [11C]BF-227 PET
Okamura Nobuyuki (Department of  Pharmacology, Tohoku University, Japan)
Furumoto Shozo (Department of  Pharmacology & Cyclotron and Radioisotope Center, Tohoku 
University, Japan)
Tashiro Manabu (Cyclotron and Radioisotope Center, Tohoku University, Japan)
Furukawa Katsutoshi (Institute of  Development, Aging and Cancer, Tohoku University, Japan)
Arai Hiroyuki (Institute of  Development, Aging and Cancer, Tohoku University, Japan)
Kudo Yukitsuka (Innovation of  New Biomedical Engineering Center, Tohoku University, Japan)
Yanai Kazuhiko (Department of  Pharmacology, Tohoku University, Japan) 
 
 

Chapter 29
Quantitative Analysis of  Amyloid β Deposition in Patients with Alzheimer’s Disease Using Positron  
Emission Tomography
Tashiro Manabu (Division of  Cyclotron Nuclear Medicine, Tohoku University, Japan)
Okamura Nobuyuki (Department of  Pharmacology, Tohoku University Graduate School of  
Medicine, Japan)
Watanuki Shoichi (Division of  Cyclotron Nuclear Medicine, Tohoku University, Japan)
Furumoto Shozo (Division of  Radiopharmaceutical Chemistry, Cyclotron and Radioisotope  
Center, Tohoku University, Japan & Department of  Pharmacology, Tohoku University  
Graduate School of  Medicine, Japan)
Furukawa Katsutoshi (Department of  Geriatrics and Gerontology, Institute of  Development,  
Aging and Cancer, Tohoku University, Japan)
Funaki Yoshihito (Division of  Radiopharmaceutical Chemistry, Cyclotron and Radioisotope  
Center, Tohoku University, Japan)
Iwata Ren (Division of  Radiopharmaceutical Chemistry, Cyclotron and Radioisotope Center, 
Tohoku University, Japan)
Kudo Yukitsuka (Innovation of  New Biomedical Engineering Center, Tohoku University  
Hospital, Japan)
Arai Hiroyuki (Department of  Geriatrics and Gerontology, Institute of  Development,  
Aging and Cancer, Tohoku University, Japan)
Watabe Hiroshi (Department of  Molecular Imaging in Medicine, Osaka University Graduate 
School of  Medicine, Japan)
Yanai Kazuhiko (Division of  Cyclotron Nuclear Medicine, Tohoku University, Japan &  
Radiopharmaceutical Chemistry, Cyclotron and Radioisotope Center, Tohoku University, Japan)

Chapter 30
Neuroimaging in Alzheimer’s Disease
Fukuyama Hidenao (Human Brain Research Center, Kyoto University Graduate School of   
Medicine, Japan)

Chapter 31
In Vivo Optical Imaging of  Brain and its Application in Alzheimer’s Disease
Kim Jinho (Department of  Bio and Brain Engineering, KAIST, Korea)
Jeong Yong (Department of  Bio and Brain Engineering, KAIST, Korea & Department of   
Neurology, Samsung Medical Center, Korea) 
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Chapter 32
The Relationship between Knee Extension Strength and Activities of  Daily Living in Patients with Dementia
Suzuki Makoto (Faculty of  Medical Technology, Niigata University of  Health and Welfare, Japan)
Kirimoto Hikari (Faculty of  Medical Technology, Niigata University of  Health and Welfare, Japan)
Inamura Atsushi (Department of  Health Support, Setagaya Municipal Kitazawa En, Japan)
Omori Yoshitsugu (Department of  Rehabilitation Medicine, St. Marianna University, Yokohama 
City Seibu Hospital, Japan)
Yamada Sumio (School of  Health Sciences, Nagoya University, Japan)

Chapter 33
Music Therapy for Dementia Patients:
Tanaka Yuki (Tokyo Medical and Dental University, Japan)
Nogawa Hiroki (Japan Medical Information Network Association, Japan)
Tanaka Hiroshi (Tokyo Medical and Dental University, Japan)

Chapter 34
Development of  Neurorehabilitation Techniques Using Transcranial Magnetic Stimulation with  
Voluntary Muscle Contraction
Touge Tetsuo (Health Sciences, School of  Nursing, Faculty of  Medicine, Kagawa  
University, Japan)
Morita Shin (Division of  Rehabilitation, Kagawa University Hospital, Japan)
Yamada Eiji (Division of  Rehabilitation, Kagawa University Hospital, Japan)
Kusaka Takashi (Maternal Perinatal Center, Faculty of  Medicine, Kagawa University, Japan)

Chapter 35
Development of  Tactile Display Devices Using fMRI under High Magnetic Fields
Kitazawa Masayuki (Department of  Intelligent Mechanical Engineering, Wakayama  
National College of  Technology, Japan)

Chapter 36
Development of  a Bilateral Assistance and Coordination Rehabilitation Training System
Guo Shuxiang (Faculty of  Engineering, Kagawa University, Japan)
Song Zhibin (Graduate School, Kagawa University, Japan)

Chapter 37
The Use of  Mesh Glove Neurostimulation for Motor Recovery in Chronic Stroke
Nishino Katsuhiro (Neurosurgical ServiceKakunodate City General Hospital, Japan)
Yamaguchi Suguru (Neurosurgical ServiceKakunodate City General Hospital, Japan)
Matsuzono Kousuke (Neurosurgical ServiceKakunodate City General Hospital, Japan)
Yamamoto Hiroyuki (Neurosurgical ServiceKakunodate City General Hospital, Japan)

Chapter 38
Novel Rehabilitation Devices for Hand Movement Disorders
Gyoten Akira (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama University, Japan)
Takahashi Satoshi (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)

Chapter 39
A Novel Length Display Device for Cognitive Experiments and Rehabilitation
Kitayama Naotsugu (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)
Wang Haibo (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)
Takahashi Satoshi (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)

Chapter 40
A Log-linearized Viscoelastic Model for Measuring Changes in Vascular Impedance
Kutluk Abdugheni (Graduate School of  Engineering, Hiroshima University, Japan)
Nakamura Ryuji (Graduate School of  Biomedical Sciences, Hiroshima University, Japan)
Tsuji Toshio (Graduate School of  Engineering, Hiroshima University, Japan)
Ukawa Teiji (Nihon Kohden Corporation, Japan)
Saeki Noboru (Graduate School of  Biomedical Sciences, Hiroshima University, Japan)
Yoshizumi Masao (Graduate School of  Biomedical Sciences, Hiroshima University, Japan)
Kawamoto Masashi (Graduate School of  Biomedical Sciences, Hiroshima University, Japan) 
 
 
 
 

Chapter 41
Surface EMG and Upper-Limb Rehabilitation
Funada Kazuya (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)
Takahashi Satoshi (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)

Chapter 42
A Method for Eliciting the Support Needs from People with Early-Stage Dementia for Maintaining  
Social Living
Yamamoto Hirotoshi (Department of  Mechanical Engineering and Science, Graduate  
School of  Engineering, Kyoto University, Japan)
Yokokohji Yasuyoshi (Department of  Mechanical Engineering, Graduate School of   
Engineering, Kobe University, Japan)
Takechi Hajime (Department of  Geriatric Medicine, Graduate School of  Medicine,  
Kyoto University, Japan)

Chapter 43
The Coimagination Method and its Evaluation via the Conversation Interactivity Measuring Method
Otake Mihoko (Research into Artifacts, Center for Engineering, The University of   
Tokyo, Japan)
Kato Motoichiro (Research into Artifacts, Center for Engineering, The University of   
Tokyo, Japan)
Takagi Toshihisa (Database Center for Life Science, Research Organization of  Information  
and Systems, Japan)
Asama Hajime (Department of  Precision Engineering, Graduate School of  Engineering,  
The University of  Tokyo, Japan)

Chapter 44
An International Investigation of  Driver’s Licenses for Dementia Patients with Considerations of   
Their Social Circumstances
Takahashi Satoshi (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)
Wu Jinglong (Graduate School of  Natural Science and Technology, Okayama  
University, Japan)
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