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Introduction



What is Computational Neuroscience?

Computational Neuroscience is the theoretical study
of the brain to uncover the principles and mechanisms
that guide the development, organization, information
processing and mental abilities of the nervous system.



What is Neuroscience?

▶ How does the brain work?
▶ What are the biological mechanism involved?
▶ How is organised?
▶ How did evolve?
▶ How does it change during lifetime?
▶ What are the origins of the degenerative diseases and the

possible rehabilitation?



Brain r-evolution



Tools in Neuroscince?

▶ Genetic manipulations
▶ Brain slices
▶ Optical imaging
▶ Functional brain imaging
▶ Psychophysiological measurement
▶ Computational simulations (analytic solutions & Numeric

simulations !!! )



Computational/theoretical tools in context
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Levels of organizations in the nervous system
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Brain blossom



Jerulasem Brain



Jerulasem Brain - view from inside



Projects



Scale



New-breaking methods



Begining



Begining



Brainbow



Brainbow



Brain Computer interface



World Footbal Championship



DBS



Optogenetics



Blue Brain Project



Modelling
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Basic physiology and conductance-based model



Biological background
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Gliall cells



Four components of neurons



Microscopical features of neurons



Nerst potential



Calculation of Nerst potential

▶ Nerst calculation for Cl ion!, V = kT
ze log cout

cin



Membrane simulation
▶ Simulation of membrane

IC(t) = Cm
dV
dt

(t)

τ
dV
dt

= VCl − V (t) +
Istim(t)
AgCl

τ =
Cm

gCl
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