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 Schedule 

 Time  Duration  Event 

 9:00-9:15am  15 min  Opening Remarks 

 9:15-9:45am  30 min  Speaker #1:  Alex von Lühmann 

 9:45-10:15am  30 min  Speaker #2:  Lei Ding 

 10:15-10:30am  15 min  Break (snacks) 

 10:30-11:00am  30 min  Speaker #3:  Theodore Huppert 

 11:00-11:30am  30 min  Speaker #4:  Theresa Vaughan 

 11:30-12:00pm  30 min  Panel Session 

 12:00-1:00pm  1 hr  Lunch 

 1:00-2:30pm  1.5 hr  Workshop #1:  Bahram Borghei 

 2:30-2:45pm  15 min  Break (snacks) 

 2:45-4:15pm  1.5 hr  Workshop #2:  Adam Noah 

 4:15-5:00pm  45 min  Closing Remarks 
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 Speaker #1 

 Alex von Lühmann, PhD 

 Boston University 

 Towards Neuroscience in the Everyday World Using Mul�modal Brain 
 Imaging: Progress and Challenges 

 Abstract:  Neuroimaging  techniques  used  in  contemporary  neuroscience  research  provide  great 
 insights  into  the  healthy  func�oning  brain  and  have  led  to  many  advances  in  characterizing, 
 diagnosing  and  in  developing  poten�al  targeted  interven�ons  for  brain  disorder.  However,  there 
 is  s�ll  a  big  gap  in  our  understanding  of  both  healthy  and  impaired  brain  func�on.  Part  of  the 
 reason  for  this  stymied  progress  is  that  while  we  have  some  understanding  of  how  the  brain 
 func�ons  in  single-snapshot  experiments  under  restricted  lab  se�ngs,  we  do  not  know  how  it 
 works  in  dynamic,  complex,  and  mul�sensory  real-world  environments  –  a  new  field  of  research 
 that  we  termed  the  Neuroscience  of  the  Everyday  World  (NEW).  Solving  this  complex  problem 
 requires  enabling  technologies  to  con�nuously  track  and  analyze  human  brain  func�on  and 
 behavior.  In  this  talk  we  will  look  at  the  NEW  vision  and  recent  contribu�ons  towards  wearable 
 neuroimaging  instrumenta�on  and  mul�modal  signal  analysis  using  fNIRS  and  EEG.  From 
 wearable  open  instrumenta�on  and  caps,  via  mul�modal  fNIRS  analysis  approaches  for 
 improved  separa�on  of  evoked  hemodynamic  signals  and  systemic  physiology,  to  ongoing 
 mobile fNIRS-EEG studies in various disciplines of NEW. 

 Biography:  Dr.  Alexander  von  Lühmann  is  currently  the  director  of  the  research  and 
 development  division  at  NIRx  Medical  Technologies.  He  is  visi�ng  researcher  at  the 
 Neurophotonics  Center  of  Boston  University,  and  visi�ng  researcher  at  the  machine  learning 
 department  of  Technische  Universität  Berlin.  Before  joining  NIRx,  Dr.  Lühmann  was  chief 
 technology  officer  at  Crely  Healthcare  Pte.  Ltd,  a  Singapore-US-based  biomedical  startup,  and 
 postdoctoral  researcher  at  Boston  University  Neurophotonics  Center  and  Harvard  Medical 
 School  in  Boston,  USA.  He  received  his  PhD  with  dis�nc�on  in  2018  from  Berlin  Ins�tute  of 
 Technology  and  the  M.Sc.  and  B.Sc.  degrees  in  Electrical  Engineering  from  Karlsruhe  Ins�tute  of 
 Technology  (KIT)  in  Germany  in  2014/11.  His  research  and  development  work  focuses  on 
 mul�modal  diffuse  op�cal  instruments  and  mul�modal  signal  processing  towards  robust 
 neurotechnology  applica�ons  outside  of  the  lab  and  in  the  everyday  world.  His  major  interests 
 are  in  the  design  of  hybrid  wearable  func�onal  Near  Infrared  Spectroscopy  (fNIRS)  and 
 Electroencephalography  (EEG)  instrumenta�on  and  machine  learning  for  mul�modal  source 
 separa�on and signal-level fusion. 
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 Speaker #2 

 Lei Ding, PhD 

 University of Oklahoma 

 Novel Pa�erns of Human Brain Network Dynamics Revealed in Mul�modal 
 Neuroimaging Techniques 

 Abstract  :  Advancements  in  func�onal  neuroimaging  technologies  have  led  to  much  of  the 
 recent  progress  in  neuroscience  and  are  rapidly  entering  clinical  prac�ce  that  have  drama�cally 
 advanced  our  capability  in  medical  diagnosis  and  presurgical  planning  of  various 
 neuropsychiatric  diseases.  Due  to  its  excellent  millimeters  spa�al  resolu�on,  func�onal 
 magne�c  resonance  imaging  (fMRI)  has  played  the  most  dominant  role  in  the  modern  era  of 
 func�onal  neuroimaging  on  human  brains.  Moving  beyond  lab-based  studies  and  with  the  goal 
 of  studying  human  behaviors  and  their  underlying  brain  mechanisms  in  more  natural,  realis�c, 
 and  complex  environments,  more  accessible  func�onal  neuroimaging  tools  are  much  needed  as 
 fMRI  is  not  adap�ve  to  any  environments  for  data  collec�ons.  In  this  talk,  we  will  discuss  a  suite 
 of  innova�ve  and  accessible  func�onal  neuroimaging  technologies  on  brain  networks  based  on 
 electroencephalogram  (EEG),  magnetoencephalogram  (MEG),  and  func�onal  infrared 
 spectroscopy  (fNIRS)  developed  in  our  lab  for  the  understanding  of  human  behaviors  and 
 diagnosis  and  treatment  evalua�on  of  brain  disorders.  Both  EEG  and  MEG  provide  millisecond 
 temporal  resolu�on  in  researching  human  brain  ac�vity,  which  is  essen�al  to  reveal  brain 
 dynamics  at  the  neuronal  �me  scale  of  milliseconds  that  could  not  be  achieved  by  fMRI.  The 
 simultaneous  EEG/fNIRS  recordings  further  provide  complementary  windows  on  studying  both 
 electrical  and  hemodynamic  aspects  of  neuronal  events.  I  will  firstly  talk  about  recent 
 worldwide  efforts  using  EEG/MEG  in  studying  human  brain  networks  and  replica�ons  of  fMRI 
 brain  network  discoveries,  and  the  story  of  research  efforts  on  fast  dynamics  enabled  by 
 EEG/MEG,  and  then  whole-brain  structurally-similar  network  pa�erns  and  dynamics  revealed  in 
 both  EEG  and  fNIRS  from  our  recent  studies.  Compared  with  fMRI  based  func�onal 
 neuroimaging  technologies,  these  technologies  are  more  accessible,  easy-to-use,  cheap,  and 
 support large-scale longitudinal clinical studies. 
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 Biography  :  Dr.  Lei  Ding  is  a  Presiden�al  Professor  of  Biomedical  Engineering,  Electrical  and 
 Computer  Engineering,  and  Neuroscience,  and  Director  of  Ins�tute  for  Biomedical  Engineering, 
 Science,  and  Technology  (IBEST)  at  the  University  of  Oklahoma.  He  is  also  an  Affiliated  Associate 
 Professor  at  the  Laureate  Ins�tute  for  Brain  Research,  Tulsa,  Oklahoma.  He  has  made  significant 
 original  contribu�ons  to  research  in  func�onal  neuroimaging,  noninvasive  neuromodula�on, 
 brain-computer  interface,  and  imaging  biomarkers  for  neurological  and  psychiatric  disorders.  He 
 received  B.E.  degree  (Highest  Honors)  from  Zhejiang  University,  China  (2000),  and  Ph.D.  degree 
 (Disserta�on  Fellow)  from  the  University  of  Minnesota  (2007),  both  in  biomedical  engineering. 
 Dr.  Ding  is  the  recipient  of  the  Na�onal  Science  Founda�on  CAREER  Award.  He  is  the  recipient 
 of  the  Early  Career  Achievement  Award  of  2016  from  IEEE  Engineering  in  Medicine  and  Biology 
 Society,  the  world's  largest  biomedical  engineering  society.  He  has  published  over  130 
 peer-reviewed  papers  in  areas  of  medical  imaging  and  neural  engineering.  Dr.  Ding  is  a  member 
 of  the  Ins�tute  of  Electrical  and  Electronics  Engineers  (IEEE),  IEEE  Engineering  in  Medicine  and 
 Biology  Society  (EMBS),  Interna�onal  Society  for  Bioelectromagne�sm  (ISBEM),  Organiza�on  of 
 Human  Brain  Mapping  (OHBM),  and  Society  for  Neuroscience  (SfN).  He  has  served  as  an 
 Associate  Editor  for  IEEE  Transac�ons  on  Biomedical  Engineering  and  IEEE  Access,  on  editorial 
 boards  for  several  other  biomedical  journals,  and  as  a  reviewer  for  over  30  pres�gious  journals 
 in  the  area  of  biomedical  engineering.  He  currently  serves  as  Chair  of  IEEE-EMBS  Technical 
 Commi�ees  on  Biomedical  Signal  Processing  and  Associate  Editor  at  EMBS  Conference  Editorial 
 Board  since  2008.  He  has  served  as  Conference  Program  Chair/Co-Chair,  Theme  Chair/Co-Chair, 
 Track  Chair/Co-Chair  or  Session  Chair/Co-Chair  on  EMBS  Annual  flagship  conference  and/or 
 other special topic conferences at EMBS since 2007. 
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 Speaker #3 

 Theodore Huppert, PhD 

 University of Pi�sburgh 

 Sta�s�cal Analysis Methods for Combining Mul�modal Neuroimaging Data 

 Abstract  :  In  this  talk,  I  will  present  analysis  methods  for  combining  fNIRS  data  with  other 
 neuroimaging  methods  including  EEG,  MEG,  and  fMRI  examples.  I  will  give  examples  of  both 
 top-down (model-based) and bo�om-up (data-driven) analysis frameworks. 

 Biography  :  Dr.  Huppert  is  an  Associate  Professor  of  Electrical  and  Computer  Engineering  at  the 
 University  of  Pi�sburgh.  He  has  authored  over  100  papers  on  fNIRS  brain  imaging  and  analysis 
 techniques.  His  lab  focuses  on  the  development  of  data  analysis  methods  for  fNIRS  and 
 mul�modal  brain  imaging  including  the  development  of  the  HOMER  and  Brain  AnalyzIR  data 
 analysis toolboxes.  He is one of the founding members of the Society for fNIRS. 
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 Speaker #4 

 Theresa Vaughan 

 Na�onal Center for 
 Adap�ve Neurotechnologies 

 (NCAN) 

 Brain-computer Interface for Communica�on for People with Severe Motor 
 Deficits: Prospects and Problems 

 Abstract  :  This  talk  will  address  issues  related  to  the  transfer  of  electroencephalographic-  or 
 EEG-based  brain-computer  interface  (BCI)  technology  to  persons  with  disabili�es,  including 
 people  with  amyotrophic  lateral  sclerosis  (ALS).  It  will  include  informa�on  on  the  state  of  the 
 art, BCI user perspec�ves, barriers to development and adop�on, and some possible solu�ons. 

 Biography  :  Theresa  Vaughan  is  a  research  scien�st  at  the  Na�onal  Center  for  Adap�ve 
 Neurotechnologies  (NCAN),  located  at  the  Stra�on  VA  Medical  Center  in  Albany,  New  York.  Her 
 research  focuses  on  the  use  of  EEG-based  brain-computer  interface  (BCI)  for  communica�on 
 and  control,  with  an  emphasis  on  applica�ons  for  people  with  amyotrophic  lateral  sclerosis.  She 
 serves  on  the  board  of  the  Interna�onal  BCI  Society  and  is  the  chair  of  the  Advisory  Council  for 
 the G3ict project, NeuroAbili�es. 
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 Workshop #1 

 Bahram Borgheai, PhD 

 Emory University 

 fNIRS-EEG Setup for BCI Communica�on and Control 

 Workshop  overview  :  In  this  workshop,  we  will  walk  the  audience  through  actual  designing  and 
 se�ng  up  of  an  fNIRS-EEG  based  BCI  system  using  a  novel  visuo-mental  paradigm.  We  will  cover 
 how  to  design  hybrid  protocols  suitable  for  evoking  both  electrophysiological  and  hemodynamic 
 responses,  simultaneously,  which  can  be  used  for  communica�on  and  naviga�on  applica�ons 
 for  people  with  motor  deficits.  Then,  a�er  introducing  a  possible  combina�on  of  tools, 
 hardware,  and  so�ware  needed  for  the  hybrid  design  and  recording,  we  will  move  forward  to 
 the  actual  se�ng  up  of  the  montage,  hybrid  cap,  and  simultaneous  fNIRS  and  EEG  data 
 collec�on.  A�er  a  brief  overview  of  the  offline  analysis  pipeline,  we  will  focus  on  how  we  can 
 extend our designed paradigm to be used in a real �me se�ng. 

 Biography  :  Dr.  Seyyed  Bahram  Borgheai  is  currently  a  Postdoc  researcher  in  the  Department  of 
 Neurology  at  Emory  University.  He  has  got  his  second  PhD  in  Biomedical  Engineering  at 
 NeuralPC  lab,  University  of  Rhode  Island.  He  has  also  been  a  research  fellow  and  intern  in  the 
 Neurology  Department  at  Massachuse�s  General  Hospital  (MGH)  through  an  NSF  award.  Dr. 
 Borgheai‘s  first  PhD  was  in  philosophy  (of  mind).  Bahram  is  experienced  in  development  of 
 noninvasive  BCI  systems  using  fNIRS  and  EEG.  He  is  experienced  in  mul�modal  recording  from 
 people  with  severe  motor  deficit,  including  ALS  and  Parkinson  diseases.  He  has  also  been 
 recently involved in invasive neuroimaging and s�mula�on techniques, including ECOG and DBS. 
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 Workshop #2 

 Adam Noah, PhD 

 Yale University 

 Fundamentals of Whole Head fNIRS-EEG Recordings 

 Workshop  overview  :  At  this  workshop  we  will  work  on  aspects  of  whole  head  data  collec�on 
 for  concurrent  fNIRS  and  EEG  se�ngs.  We  will  use  the  LABNIRS  so�ware,  Simulink  and  Python 
 to  present  a  short  paradigm  designed  to  elicit  visual  and  motor  responses.  I  will  focus  on  how 
 we  developed  the  concurrent  cap  for  data  collec�on  and  specifics  of  how  I  op�mize  optode  and 
 electrode placement to op�mize signal quality. 

 Biography  :  Dr.  J.  Adam  Noah  is  a  research  faculty  member  of  the  Brain  Func�on  Laboratory  in 
 the  Department  of  Psychiatry  at  the  Yale  School  of  Medicine.  He  is  experienced  in 
 computa�onal  systems  and  methods  of  brain  imaging  including  fMRI,  fNIRS  and  EEG.  Current 
 research  focuses  on  social  neuroscience,  eye-to-eye  contact  and  dynamic  facial  interac�ons. 
 Adam  is  experienced  in  recording  and  data  analysis  techniques  associated  with  real-�me 
 mul�modal  data  collec�on  techniques  that  integrate  behavior,  eye  tracking  and  neuroimaging. 
 His  focus  in  the  lab  extends  his  previous  interests  and  exper�se  using  func�onal  brain  recording 
 techniques  combined  with  TMS,  TDCS  to  be�er  understand  neural  networks  and  mechanisms  of 
 social interac�on, motor control, decision-making and cogni�ve func�on. 
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 NOTES 
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