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Resting-State fMRI:
Applications

Outline

• Applications to Cognitive Science

• Applications to Brain Disorders
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Foster and Wilson, 2006. Nature; Colgin and Moser, 2006. Nature

Off-line spontaneous brain activity and memory 

consolidation

Reverse replay of 

behavioral sequences in 

hippocampal place cells 

during the awake state. 

Applications to Cognitive Science
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Resting-state fMRI and memory consolidation

Motor learning but not motor performance modulated 

subsequent frontal-parietal resting-state network

Albert et al., 2009. Curr Biol

Motor learning 

group

Control group

Applications to Cognitive Science
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Enhanced brain correlations during rest are 

related to memory for recent experiences

Tambini et al., 2010. Neuron

Retrieval results

Applications to Cognitive Science
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Tambini et al., 2010. Neuron

Applications to Cognitive Science
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Episodic memory and Alzheimer disease:

• Subtle change of episodic memory is the earliest 

cognitive deficit in AD (Schwindt & Black, 1999, NeuroImage)

• Consistently decreased activation in AD patients 

during both encoding and retrieval stages of episodic 

memory (Schwindt & Black, 2009, NeuroImage)

• Mechanism of episodic memory 

consolidation after encoding?

Encoding

Consolidation

Retrieval

Applications to Cognitive Science
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Resting-state fMRI,  memory consolidation, 

APOE 4  

 Question-1: Resting-state fMRI, hippocampus activity, 

and APOE 4 healthy carriers?

 Question-2: Spontaneous activity modulation by episodic 

memory task in the brain regions for encoding? 

Applications to Cognitive Science
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Participants:

• 917 students

2/2 2/3 2/4 3/3 3/4 4/4

1      52    13   799   51     1

• Two groups of healthy APOE carriers: 4/3 vs. 

2/3,  n = 20 vs 19, (half males), 18 – 23 yrs from 

BNU, match for IQ and education 

Wang, , Yan et al., 2012. PLoS ONE

Applications to Cognitive Science
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• Scanning sessions (3T Siemens):

S1    Resting-state (Rest1)                      8 min

S2    Pictures (indoor or outdoor) (encoding)   5 min     

S3    3D structure                                   8 min

S4    Resting-state (Rest2)                     8 min

S5    Retrieval: old or new (2 runs)   10 min                                          

• Rest2/Rest1: spontaneous brain activity 

modulation by task

Design

Wang, , Yan et al., 2012. PLoS ONE

Applications to Cognitive Science
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Behavior result: retrieval performance

d’ mean   SD t           p

2/3 2.46 0.68

3/4 2.54 0.63

No significant difference between the two groups

-0.387    0.7

Wang, , Yan et al., 2012. PLoS ONE

Applications to Cognitive Science
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Hippocampus

(P < 0.05, SVC)

Wang, , Yan et al., 2012. PLoS ONE

Applications to Cognitive Science
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Outline

• Applications to Cognitive Science

• Applications to Brain Disorders
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Applications to Brain Disorders

• Alzheimer's Dementia (AD)

• Depression

• Autism Spectrum Disorder (ASD)

• …

Applications to Brain Disorders

ALFF in AD

Applications to Brain Disorders

Wang*, Yan* et al., 2011, 

Hum Brain Mapp

Applications to Brain Disorders

Degree centrality in AD

Dai, Yan et al., 2014. Cerebral Cortex.

Applications to Brain Disorders
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Applications to Brain Disorders

Classification in AD

• Multi-modal imaging and multi-level 

characterization with multi-classifier (M3)

• Features

• ALFF

• ReHo

• Regional correlation strength

• Gray matter density

• Accuracy: 89.47%

Dai#, Yan# et al., 2012, NeuroImage

Applications to Brain Disorders

• Alzheimer's Dementia (AD)

• Depression

• Autism Spectrum Disorder (ASD)

• …

广泛应用于脑疾病中

21

贪食症

Wang, , Yan* et al., 2017. J Psychiatry Neurosci

孤独症

Di Martino, Yan et al., 2014. Mol Psychiatry

注意缺陷多动障碍

Zhu, , Yan et al., 2008. Neuroimage

Wang#, Yan# et al., 2011. Hum Brain Mapp

阿尔茨海默病 术前定位

Qiu#, Yan#, et al., 2014. Acta Neurochir

抑郁症

Yan et al., 2017. Transl Psychiatry

MDD疾病负担重，诊断缺乏生物学客观标准

22

Whiteford et al., 2013. Lancet

抑郁症（重性抑郁障碍，MDD）疾病负担居于首位

Depressive-like behavior in rat model 
of caregiver maltreatment

Yan et al., 2017. Transl Psychiatry

Depressive-like behavior in rat model 
of caregiver maltreatment

Yan et al., 2017. Transl Psychiatry
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Depressive-like behavior in rat model 
of caregiver maltreatment

Yan et al., 2017. Transl Psychiatry

The R-fMRI Maps Project 
Consortium for Depression and Bipolar Disorders

Insel and Cuthbert 2015. Science

Biotypes in Depression

Drysdale et al., 2016. Nat Med

MDD静息态功能磁共振研究

28

30 MDD vs. 30 健康对照
Liu et al., 2014. Hum Brain Mapp

18 MDD vs. 18 健康对照
Wang et al., 2012. PLoS ONE

16 MDD vs. 26 健康对照
Yamamura., 2016. Transl Psychiatry

22 MDD vs. 19 健康对照
Liu et al., 2013. J Affect Dis

16 MDD vs. 16 健康对照
Liang et al., 2013. PLOS ONE

25 MDD vs. 25 健康对照
Liu et al., 2017. J Affect Dis

ALFF fALFF ReHo

小样本研究遇到的问题

29

Button et al., 2013. Nat Rev Neurosci

Poldrack et al., 2017. Nat Rev Neurosci

2015年，fMRI研究每组样本的

中位数仅为19

 统计力不足时，发现的结果为真

的可能性很小

 神经科学领域统计力约为8%-31%

Sample Size Matters

Randomly draw k 

subjects from the 

“SWU 4” site in the 

CORR dataset, which 

has two sessions of 116 

males and 105 females

30

Chen, Lu, Yan*, 2017. 

Human Brain Mapping
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抑郁症静息态功能磁共振多中心大数据研究

31

研究方案

32

DPARSF引用1500余次

其中108项研究是抑郁症研究

Year First Author Journal Institute
2016 Wei Cheng Brain School of Mathematical Sciences and Centre for Computational Systems Biology, Fudan University
2016 Clifford I. Workman Neuropsychopharmacology The University of Manchester & Manchester Academic Health Sciences Centre, School of Psychological Sciences, Neuroscience and Aphasia Research Unit, Manchester, UK; Institute of Psychiatry, Psychology, and Neuroscience, Department of Psychological Medicine, Centre for Affective Disorders, King’s College London, London, UK
2016 Yamamura, T Translational Psychiatry A novel resting-state functional magnetic resonance imaging signature of resilience to recurrent depression. 

2016 Hermesdorf, M. Human Brain Mapping Institute of Epidemiology and Social Medicine, University of M€unster, Albert-Schweitzer-Campus,Munster, Germany.
2016 Haichen Yang Journal of Affective Disorders Department of Affective Disorders,Shenzhen Mental Health Centre;Mental Health Institute,Second Xiangya Hospital,CentralSouth University
2016 Shuang Zhang BMC psychiatry Department of Psychiatry, First Affiliated Hospital of Chongqing Medical University

2016 Lian Du The Journal of ECT Key Laboratory of Cognition and Personality(SWU),Ministry of Education,Chongqing
2016 Chienhan Lai Brain Imaging and Behavior Department of Psychiatry, Cheng Hsin General Hospital, Taipei City;Department of Biomedical Imaging and Radiological Sciences,National Yang-Ming University, Taipei
2016 Lijuan Wang Journal of International Medical Research Huaxi Mental Health Centre, Department of Psychiatry, West China Hospital of Sichuan University
2016 Zhenghua Hou Frontiers in aging neuroscience Department of Psychosomatics and Psychiatry,Institute of Psychosomatics,Zhongda Hospital,Medical School of Southeast University

2016 Dongsheng Lv Journal of Affective Disorders Guangdong Provence Key Laboratory of Computational Science, Schoolof Mathematics and Computational Science,SunYat-sen University,Guangzhou;Institute of Mental Health,Second Xiangya Hospital,State Key laboratory of Medical Genetics,Central South University
2016 Yunhui Chen Data in Brief Department of Psychiatry,Qiqihar Medical University
2016 Xue Du PsychiatryResearch:Neuroimaging Key Laboratory of Cognition and Personality(SWU),Ministry of Education,Chongqing
2016 Workman C. Psychological Medicine Department of Psychological Medicine, Institute of Psychiatry, Psychology, and Neuroscience, Centre for Affective Disorders, King's College London, London, UK

2016 Coutinho, J. F. Brain Imaging and Behavior Neuropsychophysiology Lab, CIPsi, School of Psychology, University of Minho, Braga, Portugal
2016 Borchardt,V Human Brain Mapping Clinical Affective Neuroimaging Laboratory, Leibniz Institute for Neurobiology, Otto-von-Guericke University, ZENIT building 65, Leipziger Str. 44, 39120 Magdeburg, Germany.
2016 Zhan Feng Progress in Neuro-Psychopharmacology & Biological PsychiatryDepartment of Radiology, First Affiliated Hospital of College of Medical Science, Zhejiang University

2016 Ho N. S. P Journal of Affective Disorders Laboratory of Neuropsychology,The University of Hong Kong
2016 Chuanchih Yang Neural Plasticity Departamento de Psicolog´ıa B´asica, Cl´ınica y Psicobiolog´ıa, Universitat Jaume I,Spain
2016 Li Wang Metabolic Brain Disorder National Clinical Research Center for Mental Disorders (Peking University Sixth Hospital/ Institute of Mental Health), and the Key Laboratory of Mental Health, Ministry of Health (PekingUniversity)
2016 Li Wang Neuroscience Letters Peking University Institute of Mental Health, Key Labo-ratory of Ministry of Health (Peking University);Center for Collaboration and Innovation in Brain andLearning Sciences, Beijing Normal University

2016 Song, Z Translational Psychiatry Department of Radiology, 2nd Affiliated Hospital, Zhejiang University School of Medicine
2016 Zhongwei Guo Experimental Gerontology Tongde Hospital of Zhejiang Province;The Seventh Hospital of Hangzhou;Mental Health Center, Zhejiang University School of Medicine
2016 Lian Du Scientific reports Department of Psychiatry, the First Affiliated Hospital of Chongqing Medical University

2016 Liliana Ramona DemenescuEuropean Archives of Psychiatry and Clinical NeurosciencesClinical Affective Neuroimaging Laboratory, Leipziger Str.;Department of Neurology, Otto von Guericke University,Leipziger Str. Magdeburg, Germany
2016 Zhenghua Hou PsychiatryResearch:Neuroimaging Department of Psychosomatics and Psychiatry,Zhongda Hospital,Medical School of Southeast University
2015 Yu Chen Journal of Affective Disorders Schoolof Psychology, Nanjing Normal University
2015 Xiao Yang Neuropsychiatric Disease and Treatment Psychiatric Llaboratory and Department of Psychiatry, West Cchina Hhospital, Ssichuan University

2015 Wenbin Guo Australian & New Zealand Journal of PsychiatryMental Health Center, the First Affiliated Hospital, Guangxi Medical University
2015 Chienhan Lai Journal of Affective Disorders Department of Biomedical Imaging and Radiological Sciences, National Yang Ming University
2015 Mingli Li;ChaohuaHuangJournal of Affective Disorders CentreforTranslationalNeuroimaging,Instituteof Mental Health,Division of Psychiatry & Applied Psychology,University of Nottingham;The Mental Health Center and the Psychiatric Laboratory,West China Hospital,Sichuan University

2015 Chunhong Liu Behavioural Brain Research Beijing Anding Hospital, Capital Medical University;Center for Biomedical Imaging Research, Tsinghua University School of Medicine
2015 Ying Wang Acta Psychiatrica Scandinavica Medical Imaging Center, First Affiliated Hospital of Jinan University, Guangzhou; Medical Imaging Center, First Affiliated Hospital of Jinan University, Guangzhou

2015 Li Wang, Mingrui XiaHuman Brain Mapping Clinical Psychopharmacology Division, Institute of Mental Health, Peking University;State Key Laboratory of Cognitive Neuroscience and Learning & IDG/McGovern Institute for Brain Research, Beijing Normal University
2015 Wenbin Guo Journal of Affective Disorders Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2015 Wenbin Guo Journal of Affective Disorders Mental Health Center, the First Affiliated Hospital, Guangxi Medical University

2015 Liu Chonghun Brain research Beijing Anding Hospital,Capital Medical University;Rehabilitation College of Capital Medical University,and China Rehabilitation Research Center
2015 Hongna Zheng BioMed Research International College of Information Science and Technology, Beijing Normal University
2015 Yinfeng Zhang Complementary Therapies in Medicine Beijing Friendship Hospital Affiliated to the Capital Medical University

2015 Yingying Yue BioMed Research International Department of Psychosomatics and Psychiatry, Affiliated Zhongda Hospital of Southeast University, Medical School of Southeast University
2015 Yingying Yin Journal of Affective Disorders Department of Neuropsychiatry,Affiliated ZhongDa Hospital o f Southeast University
2015 Yingying Yin Journal of Neural Transmission Department of Psychosomatics and Psychiatry, Affiliated Zhongda Hospital of Southeast University, Medical School of SoutheastUniversity
2015 Jinfeng Wu Frontiers in human neuroscience Key Laboratory of Cognition and Personality,Faculty of Psychology,Southwest University

2015 Ying Wang Bipolar Disorders Clinical Experimental Center, First Affiliated Hospital of Jinan University
2015 Jakub Späti Neuropsychopharmacology Neuroscience Center, University and ETH Zurich, Zurich, Switzerland
2015 Desmond J. Oathes Biological psychiatry Department of Psychiatry and Behavioral Sciences, Stanford University

2015 Yi Liu; Lian Du Medicine Department of Psychiatry, the First Affiliated Hospital of Chongqing Medical University
2015 JW Hwang; N EgorovaTranslational Psychiatry School of Acupuncture-Moxibustion and Tuina, Beijing University of Chinese Medicine;Department of Psychiatry, Massachusetts General Hospital, Harvard Medical School
2015 Wenbin Guo Medicine Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2014 Ting Shen;Meihui QiuNeuroReport:Clinical neuroscience Division of Mood Disorders, Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine

2014 Xiaolan Huang; Peiyu HuangInternational Journal of Psychophysiology Department of Neurology, First Affiliated Hospital,Chongqing Medical University
2014 Chien-Han Lai International Journal of NeuropsychopharmacologyDepartment of Biomedical Imaging and Radiological Sciences, National Yang Ming University
2014 Nixon N. L. The British Journal of Psychiatry Division of Psychiatry, Institute of Mental Health, University of Nottingham 
2014 Iwabuchi, S. J. European Neuropsychopharmacology Division of mood disorders,Shanghai Mental Health Center,Shanghai JiaoTong University Schoolof Medicine; Division of Psychiatry,Institute of Mental Health,University of Nottingham

2014 Xinyi Zhu; Rui Li PsyCh Journal Institute of Psychology, Chinese Academy of Sciences
2014 Peiyao Zhang BioMed Research International Department of Neuroradiology, Beijing Tiantan Hospital, Capital Medical University;State Key Laboratory of Cognitive Neuroscience and Learning & IDG/McGovern Institute for Brain Research, Beijing Normal University
2014 Zhijian Yao; Rui Yan Clinical Neurophysiology Department of Psychiatry, Affiliated Nanjing Brain Hospital of Nanjing Medical University, Nanjing;Research Centre of Learning Science, Southeast University

2014 Xinhua Wei; Huicong ShenPLoS one Department of Radiology, the affiliated Guangzhou first hospital, Guangzhou Medical University;Faculty of Health Management, Guangzhou Medical University
2014 Q Wei; Y Tian; Y Yu Translational Psychiatry Department of Neurology, The First Affiliated Hospital of Anhui Medical University
2014 L. Wang; K. Li Psychological Medicine Clinical Psychopharmacology Division, Institute of Mental Health, Peking University
2014 Lifeng Wang Human Brain Mapping Mental Health Institute, The Second Xiangya Hospital, Central South University;State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University  

2014 Hao Shu;Yonggui YuanJournal of Affective Disorders Neurologic Department of Affiliated ZhongDa Hospital,Neuropsychiatric Institute and Medical School of Southeast University
2014 Ke Sheng; Weidong FangPLoS one Department of Neurology, The First Affiliated Hospital, Chongqing Medical University
2014 Jie Liu; Ling Ren Human Brain Mapping Department of Psychiatry, Yale University School of Medicine;Department of Radiology, The First Affiliated Hospital of China Medical University

2014 Rui Li Psychiatry Research: Neuroimaging Institute of Psychology,Chinese Academy of Sciences
2014 Wenbin Guo PLoS one Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2014 Wenbin Guo Progress in Neuro-Psychopharmacology & Biological PsychiatryMental Health Center, the First Affiliated Hospital, Guangxi Medical University
2014 Yun Gong; Lili Hao Shanghai Archives of Psychiatry Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine

2014 Longlong Cao Psychiatry and Clinical Neurosciences Mental Health Institute of The Second Xiangya Hospital, Hunan Province Technology Institute of Psychiatry, Key Laboratory of Psychiatry and Mental Health of Hunan Province
2013 Shuixia Guo Brain and Behavior Department of Computer Science, University of Warwick,Coventry, U.K.
2013 van To, M.J.; Li M. Psychological Medicine Department of Psychiatry and Leibniz Institute for Neurobiology, Otto von  Guericke University, Magdeburg,Germany

2013 Tao H; Guo S ; Ge T; Kendrick, K. M. Molecular Psychiatry Centre for Computational Systems Biology, Fudan University;Department of Computer Science, Warwick University, Coventry, U.K.;Institute of Mental Health, Second Xiangya Hospital, Central South University Second Xiangya Hospital, Central South University 
2013 Li Wang PLoS one Institute of Mental Health, Peking University;The Key Laboratory for Mental Health, Ministry of Health
2013 Zhenling Ma; Rui Li PLoS one Institute of Psychology,Chinese Academy of Sciences
2013 Minjie Liang PLoS one Medical Imaging Center, First Affiliated Hospital of Jinan University, Guangzhou, Guangdong

2013 Mitzy Kennis F1000Research Research Centre-Military Mental Healthcare, Ministry of Defence, Netherlands;Brain Center Rudolph Magnus, University Medical Center Utrecht, Netherlands
2013 Bin Jing; Chunhong LiuBrain research School of Biomedical Engineering,Capital Medical University;Department of Radiology,Beijing Anding Hospital,Capital Medical University;Beijing Key Laboratory of Brain Major Disorders–State Key Lab Incubation Base,Capital Medical University
2013 Wenbin Guo Journal of Affective Disorders Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2013 Wenbin Guo; Feng Liu; Zhimin XuePLoS one Mental Health Institute of the Second Xiangya Hospital, Key Laboratory of Psychiatry and Mental Health of Hunan Province, Central South University;Mood and Anxiety Clinic in the Mood Disorders Program of the Department of Psychiatry at Case Western Reserve University School of Medicine/University Hospitals Case Medical Center;The

2013 Wenbin Guo Progress in Neuro-Psychopharmacology & Biological PsychiatryMental Health Center, the First Affiliated Hospital, Guangxi Medical University
2013 Kristina M. Deligiannidis;Anthony J. RothschildJournal of Psychiatry Research Center for Psychopharmacologic Research & Treatment, University of Massachusetts Medical School and UMass Memorial Health Care
2013 Jun Chen American journal of medical genetics:neuropsychiatric geneticsNational Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences, Peking Union Medical College, Tsinghua University

2012 Chaoqiong Ma PLoS one Key Laboratory for NeuroInformation of Ministry of Education, School of Life Science and Technology, University of Electronic Science and Technology of China;Mental Health Institute, The Second Xiangya Hospital, Central South University
2012 Jindong Chen,Feng Liu, Guanglei XunJournal of Affective Disorders Mental Health Center,the First Affiliated Hospital,Guangxi Medical University;Mental Health Institute,the Second Xiangya Hospital, Central South University 
2012 Zufu Zhu Brain research Department of Neurology,The Affiliated Jiangyin Hospital,Medical College of Southeast University
2012 Li Wang PLoS one Institute of Mental Health, Peking University;The Key Laboratory for Mental Health, Ministry of Health

2012 Milan Scheidegger PLoS one Institute for Biomedical Engineering, University and ETH Zurich, Zurich, Switzerland;Clinical Affective Neuroimaging Laboratory (CANLAB), Center for Behavioral and Brain Sciences,  Magdeburg, Germany
2012 Daihui Peng Chinese Medical Journal Division of Mood Disorder,Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine;Huashan Hospital, Medical School of College, Fudan University
2012 Anton Lord PLoS one Division of Mental Health Research, Queensland Institute of Medical Research, Brisbane, Queensland, Australia;University of Queensland, Queensland, Australia

2012 ChunHong Liu PLoS one College of Information Science and Technology, Beijing Normal University;Beijing Key Lab of Mental Disorders, Beijing Anding Hospital, Capital Medical University
2012 ChienHan Lai Journal of Affective Disorders Department of Psychiatry, Buddhist Tzu-Chi General Hospital, Taipei Branch, Taipei, Taiwan
2012 Simone Kühn Journal of Affective Disorders Ghent University, Department of Experimental Psychology and Ghent Institute for Functional and Metabolic Imaging, Belgium;University College London, Institute of Cognitive Neuroscience, Department of Psychology, United Kingdom
2012 Sihan Chen NeuroImage Huaxi MR Research Center (HMRRC), Department of Radiology, State Key Laboratory of the Biotherapy, West China Hospital of Sichuan University;Department of Neurology, West China Hospital of Sichuan University

2012 Jun Chen;Yong Xu Molcular Neurobiology National Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences, Peking Union Medical College, Tsinghua University;Department of Psychiatry, First Hospital of Shanxi Medical University
2011 Qing Jiao;Jun Ding PLoS one Department of Medical Imaging, Nanjing Jinling Hospital, Medical School of Nanjing University;Department of Child Psychiatry, Mental Health Institute, The Second Xiangya Hospital of Central South University
2010 Dorothea I. Horn Frontiers in systems neuroscience Department of Psychiatry, Otto-von-Guericke University, Magdeburg, Germany

获得国内24家医院33位精神科专家的支持

33

2017年3月25日，抑郁症静息态功能磁共振多中心
数据荟萃分析会议于中科院心理所成功召开

赵靖平中南大学湘雅二医院

谢光荣中南大学湘雅二医院

刘哲宁中南大学湘雅二医院

王传跃安定医院

陈纬浙江大学邵逸夫医院

司天梅北京大学第六医院

蒙华庆重庆医科大学

臧玉峰杭州师范大学

傅小兰中科院心理所

刘勋中科院心理所

……

抑郁症静息态功能磁共振多中心数据荟萃分
析(REST-meta-MDD)计划参与单位

34

北京大学第六医院、北京安定医院、中南大学湘雅二
医院、四川大学华西医院、东南大学附属中大医院、
浙江大学医学院附属第一医院与附属邵逸夫医院、南
京脑科医院、苏州广济医院、暨南大学附属第一医院、
中国医学科学研究院、上海精神卫生中心、无锡市精
神卫生中心、中国医学科学院、中国医科大学、重庆
医科大学、安徽医科大学、山西医科大学、昆明医学
院、西安交通大学、西南大学、复旦大学、杭州师范

大学……

已成功累积1300例MDD与
1128例正常对照数据，为
全球最大的抑郁症静息态

功能磁共振数据库

35

REST-meta-MDD

Yan et al., in prep. 36

REST-meta-MDD

Yan et al., in prep.
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37

REST-meta-MDD

Increase: 18

Decrease: 8

Both: 7

No difference: 5 38

Within DMN Connection

Yan et al., in prep.

39

Within DMN Connection

Yan et al., under review. 40

Within DMN Connection

Yan et al., under review.
	

41

REST-meta-MDD

Yan et al., in prep.

基于脑功能影像的MDD分类

42

采用深度学习3维卷积神经网络（3dCNN）模型进行训练：64%

SVM：65%

SVM on gray matter volume: 73.5%
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异常脑区与抑郁心理加工机制的关联

43

反刍思维是指对
负性生活事件及
其意义、原因、
后果的反复思考

静息态
悲伤事
件回忆

反刍思
维状态

快乐事
件回忆

Nolen-Hoeksema et al., 2008. Perspect Psychol Sci; Christoff et al., 2016. Nature Rev Neurosci 44

Aberrant intrinsic functional connectivity in thalamo-

cortical networks in major depressive disorder

Kong, , Yan*, , Si*, 2018. CNS Neurosci Ther

45

Aberrant intrinsic functional connectivity in thalamo-

cortical networks in major depressive disorder

Kong, , Yan*, , Si*, 2018. CNS Neurosci Ther

Applications to Brain Disorders

• Alzheimer's Dementia (AD)

• Depression

• Autism Spectrum Disorder (ASD)

• …

47

Altered Developmental Trajectories in Intrinsic 

Function between Default, Salience, and Executive 

Networks in High-Functioning Autism

Yang, , Yan*, in prep.
	

48

Altered Developmental Trajectories in Intrinsic 

Function between Default, Salience, and Executive 

Networks in High-Functioning Autism

Yang, , Yan*, in prep.
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Altered Developmental Trajectories in Intrinsic 

Function between Default, Salience, and Executive 

Networks in High-Functioning Autism

Yang, , Yan*, in prep. 50

Altered Developmental Trajectories in Intrinsic 

Function between Default, Salience, and Executive 

Networks in High-Functioning Autism

Yang, , Yan*, in prep.

51

Altered Developmental Trajectories in Intrinsic 

Function between Default, Salience, and Executive 

Networks in High-Functioning Autism

Yang, , Yan*, in prep.

	

52

孤独症脑自发活动动态性及其整合的异常机制

Lu, , Yan*, in revision.

53

孤独症脑自发活动动态性及其整合的异常机制

Lu, , Yan*, in revision. 54

Physiological Significance of R-fMRI Indices: Can Functional 

Metrics Detect Structural Lesions (Brain Tumors)? 

Fan, , Yan*, in prep.
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Physiological Significance of R-fMRI Indices: Can Functional 

Metrics Detect Structural Lesions (Brain Tumors)? 

Fan, , Yan*, in prep. 56

Physiological Significance of R-fMRI Indices: Can Functional 

Metrics Detect Structural Lesions (Brain Tumors)? 

Fan, , Yan*, in prep.

57

Physiological Significance of R-fMRI Indices: Can Functional 

Metrics Detect Structural Lesions (Brain Tumors)? 

Fan, , Yan*, in prep.

Further Help

http://rfmri.org/Course

http://rfmri.org/wiki

The R-fMRI Journal Club

Official Account: RFMRILab

58

59

数据分析与深度培训

http://deepbrain.com
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WeChat Official Account: RFMRILab
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