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Assumption:  
stochastic spiking 
 rate  
   

Poisson spike arrival: Mean and autocorrelation of filtered signal  
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Stochastic spike arrival:  
  excitation, total rate Re 

  inhibition, total rate Ri 
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Langevin equation, 
Ornstein Uhlenbeck process 

Blackboard 



Diffusive noise (stochastic spike arrival) 
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Math argument: 
  - no threshold 
  - trajectory starts at 
     known value 



Diffusive noise (stochastic spike arrival) 
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Membrane potential density: Gaussian 

p(u) 
constant input rates 
no threshold 
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A) No threshold, stationary  input 
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Membrane potential density:  
Gaussian at time t 

p(u(t)) 
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B) No threshold, oscillatory  input 
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C) With threshold, reset/ stationary  input 



Superthreshold vs. Subthreshold regime 
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subthreshold distr. 
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Image: 
Gerstner et al. (2013) 
Cambridge Univ. Press; 
See: Konig et al. (1996)  
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Stationary input: 
- Mean ISI 

- Mean firing rate 
Siegert 1951 
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Diffusive noise 
    - distribution of potential 
     - mean interspike interval 
 FOR CONSTANT INPUT 
 
   - time dependent-case difficult 
 
Escape noise 
     - time-dependent interval  
        distribution 
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