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BIG DATA



 Which disciplines? 
!

 How can outside disciplines help? 

Expertise Gap: Data Handling



How

  Tracks: experimental, theoretical,“computation” 
  Interdisciplinary courses 
  Hands on experience 
  Central resources/ infrastructure 
  Recruit & pollinate with other fields…(we are!) 
  Sharing…train them young 
  Collaborative culture 
  $upport





 Computer Science 
 Databases/ Integration 
 Cloud Computing 
 Machine learning

Disciplines



 Engineering 
 Signal Processing 
 Scientific Computing (MATLAB/ Python) 
 Materials Science 
 Nanotechnology 

  
Statistics 

 R 
 Visualization/ multi-variate

Disciplines: Data Handling



BE 521: Brain-Computer Interfaces

Brian Litt, M.D.	


Cross-listed: Neuroscience & Bioengineering



BE-521

• Neuroscience + Engineering Students	



• Collaborative Groups	



• Lectures: how to and applications	



• 10 HWs, intense practice	



• Each person turns in own HW, lists collaborators	



• Random calls on reading



1. Digital Signal Processing: Aliasing, Nyquist, AtoD, Filtering!
2. MATLAB Programming!
3. Feature Extraction: time, frequency, wavelet, chaotic!
4. Classifiers: Supervised, Unsupervised!
! Regression!
! Knn!
! SVM!
! Clustering!
5. Data Basics: storage, databasing, integration, search, !!
! provenance!
6. Basics: Cloud Computing!
! storage, retrieval!
! distributed processing!
! Hadoop, Apache!
! sharing data, algorithms, results!
! Github: SCM

BE 521: Technical Content



1. Neural Signals: Units, LFP, EEG, EP, !
2. Sort units!
3. Extract features from LFPs!
4. Reconstruct sound a la Cochlear implant!
5. Seizure Detection: “Kaggle competitions”!
6. Classification: Brain oscillations, HFO!
7. Classify visual columns by orientation tuning !
8. Motor control from multi-unit recordings in primates/ humans!
9. Speech decoding from P-300 (Wolpaw/ Schalk)!
10. Finger flexion from ECOG unknown data set!
11. Decode limb position from sensory DRG activity

BE 521: Applications



!

 On Amazon’s S3 
 Browser-based 
 Common format….***vendor pressure 
 Viewer, annotation, algorithms, provenance 
 Complete access control 
 Track, validate all experiments 
 Scientific payload 
 S-index 

Infrastructure: http://ieeg.org

http://ieeg.org


http://ieeg.org

http://ieeg.org


















HTI Program

  Health, Technology and Innovation 
  Wharton, SOM, SEAS 
  Experiential, bring new tech forward 
  Paid experience 
  Industry, academic partnership 
  Lead to jobs



CNT T32

  PhD, MD, both 
  Leverage Mahoney Institute/ Penn 
  MDs: Bridge training and career 
  University-wide learning



How

  Tracks: experimental, theoretical,“computation” 
  Interdisciplinary courses 
  Hands on experience 
  Central resources/ infrastructure 
  Recruit from other fields…(we are!) 
  Sharing…train them young 
  Collaborative culture 
  New programs: Internships, HTI, T32


