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Course	
  overview	
  

1	
   •  Introduc,on	
  and	
  a	
  Poisson	
  point	
  process	
  

2	
   •  Renewal	
  and	
  non-­‐Poisson	
  processes	
  

3	
   •  Point	
  process-­‐GLM:	
  S,mulus	
  and	
  a	
  point	
  process	
  (Encoding)	
  

4	
   •  Inference	
  for	
  a	
  Poisson	
  process:	
  Spike-­‐rate	
  es6ma6on	
  

5	
   •  State-­‐space	
  model	
  and	
  a	
  point	
  process	
  filter	
  (Decoding)	
  

6	
   •  Reviews	
  of	
  applica,ons	
  



What	
  is	
  point	
  process	
  theory?	
  	
  
The	
  point	
  process	
  theory	
  deals	
  with	
  stochas,c	
  events.	
  	
  
It	
  aims	
  to	
  formulate	
  dependency	
  of	
  the	
  events,	
  and	
  rela,ons	
  to	
  associated	
  signals	
  
in	
  order	
  to	
  accurately	
  predict	
  an	
  occurrence	
  of	
  the	
  event	
  in	
  future.	
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What	
  is	
  point	
  process	
  theory?	
  	
  

Science/Engineering	
  

Seismology	
  
(Earthquakes)	
  

Financial	
  
engineering	
  
(Default)	
  

Actuarial	
  
science	
  

(Incidents)	
  

Neuroscience	
  
(Spikes)	
  

The	
  point	
  process	
  theory	
  is	
  used	
  in	
  a	
  variety	
  of	
  fields.	
 



Why	
  in	
  the	
  Neuroscience	
  

Understanding	
  
basic	
  sta,s,cal	
  
property	
  of	
  
single	
  spiking	
  
neuron.	
  

Rela,ng	
  spikes	
  
with	
  external	
  
signals.	
  

Decoding	
  the	
  
signals	
  from	
  
neural	
  ac,vity.	
  

Tes,ng	
  neural	
  
code.	
  

Neurons	
  are	
  communicated	
  by	
  events!	
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with	
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Decoding	
  the	
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  from	
  
neural	
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  neural	
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