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Where to get it

Where to find:
http://neuralensemble.org/trac/NeuroTools

Download:

svn co https://neuralensemble.kip.uni-heidelberg.de/svn/NeuroTools/trunk
NeuroTools

Install:

python setup.py install

or

python setup.py install --prefix=/mypath




Overview

(D Organization of model parameters and scanning parameter spaces

e ParameterSet

e ParameterRange

@ Data analysis/plotting:

® spikes




Organization of model parameters and
scanning parameter spaces

ParameterSet, ParameterRange and some other useful functions




ParameterSet
defining the parameters of the LGN model

from NeuroTools.parameters import ParameterSet
# defining a parameter set of for your model

# Opt ion 1 LGN RF parameters. Spatiotemporal LGN RFs are modeled as in Cai et
— (airabs al. (1997). Spatial profiles are described with a DOG, and temporal pro-
P ParameterSet ({ size":10. }) files are described as a difference of gamma functions, with distinct center
p.AC = 1. and surround components. The full expression is RF(x,t) = F.(x)G_(t) —
p.AS -1./3. F (x)G,(t), where
p['K1]=1.05 Fx) = Ae,
11 (. ‘ [ 11
p.u pdate({ Ac 902’ kI*:*89 }) and F (x) is defined analogously. The temporal filter for the center is as
follows:
p.b = ParameterSet({‘c*:34}) (o(t— £)e 0 (gt — 1y))e )
Gc(t) = Kl n_—mn - KZ ny _—np >
ni'e ny'e
# option 2 and G,(f) = G.(t — td).

p—d ict = arbitrari Iy nes'ted dict Most parameters are fixed to the geometric means of their distributions
p = ParameterSet(p_dlct) as reported in Cai et al. (1997): A/A. = 0.3; K, = 1.05; ¢, = 0.14; n, = 7;

K, =0.7¢, =0.12;n, = 8.
2 € e Allen & Freeman 2006




ParameterSet
addressing/iterating the content

# addressing
p[‘Ac]
p.Ac

plb]['c’]
p.b['c']
p.b.c
p['b.c’]

# iterating
for key in p:

for value in p.values|():




Scanning parameter spaces

spatial at 34 ms

temporal at 0.0 degree
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Creating parameter spaces by
for loops

p # ParameterSet from the LGN model

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF

td =[1,2,3,4]
for nin td:
p.td =n

X,t = space, time
kernel = RF(x,t,p)




Creating parameter spaces by
for loops

p # ParameterSet from the LGN model

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

td =[1,2,3,4]
sigma = [2,5,6,8]
for nin td:
for m in sigma:
p.update({‘td‘:n,‘sigma_c‘:m})
X,t = space, time
kernel = RF(x,t,p)




Creating parameter spaces by
for loops

p # ParameterSet from the LGN model

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

td =[1,2,3,4]
sigma_c = [2,5,6,8]
sigma_s = [29,387,4]
for nin td:
for m in sigma_c:
for o in sigma_s:
p.update({*td‘:n,‘'sigma_c":m,‘sigma_s*.0})
X,t = space, time
kernel = RF(x,t,p)




Creating parameter spaces by
for loops

p # ParameterSet from the LGN model

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

td =[1,2,3,4]
sigma_c = [2,5,6,8]
sigma_s = [29,387,4]
Ac = [3,4,5]
for nin td:
for m in sigma_c:
for o in sigma_s:
for g in Ac:
p.update({‘td‘:n,‘sigma_c‘:m,‘sigma_s*.0,‘Ac‘:q})
X,t = space, time




Creating parameter spaces by
ParameterRange

p # ParameterSet from the LGN model
from NeuroTools.parameters import ParameterRange

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

p.td = ParameterRange([1,2,3,4])
p.range_keys() # list of parameters that contain a range
for experiment in p.iter_inner():

X, = space, time
kernel = RF(x,t,experiment)




Creating parameter spaces by
ParameterRange

p # ParameterSet from the LGN model
from NeuroTools.parameters import ParameterRange

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

p.td = ParameterRange([1,2,3,4])
p.sigma_c = ParameterRange([2,5,6,8])

for experiment in p.iter_inner():
X, = space, time
kernel = RF(x,t,experiment)




Creating parameter spaces by
ParameterRange

p # ParameterSet from the LGN model
from NeuroTools.parameters import ParameterRange

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

p.td = ParameterRange([1,2,3,4])
p.sigma_c = ParameterRange([2,5,6,8])
p.sigma_s = ParameterRange([29,387,4])

for experiment in p.iter_inner():
X, = space, time
kernel = RF(x,t,experiment)




Creating parameter spaces by
ParameterRange

p # ParameterSet from the LGN model
from NeuroTools.parameters import ParameterRange

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

p.td = ParameterRange([1,2,3,4])
p.sigma_c = ParameterRange([2,5,6,8])
p.sigma_s = ParameterRange([29,387,4])
p.Ac = ParameterRange([3,4,5])

for experiment in p.iter_inner():
X, = space, time
kernel = RF(x,t,experiment)




Creating parameter spaces by
ParameterRange (even nested parameters) g e

p # ParameterSet from the LGN model
from NeuroTools.parameters import ParameterRange

you want to change certain parameters e.g.:
p.td # time difference between ON-OFF
p.sigma_c # sigma of center

p.td = ParameterRange([1,2,3,4])

p.sigma_c = ParameterRange([2,5,6,8])
p.sigma_s = ParameterRange([29,387,4])

p.Ac = ParameterRange([3,4,5])
p.weight.LGN.Cortex = ParameterRange([1,2])

for experiment in p.iter_inner():
X,t = space, time
kernel = RF(x,t,experiment)




demo

from LGN_receptive_field import *

p = default_parameters|)
p.td = ParameterRange([0.,6.,20.])

p.sigma_c = ParameterRange([0.1,0.4,0.8])

for experiment in p.iter_inner():
plot_receptive_field(p=experiment)

normalized amplitude

spatial at 34 ms

temporal at 0.0 degree
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NeuroTools.sandbox
make_name

make_name
“creates a string of the parameters in an experiment that have a range

it orders the parameters alphabetically
and attaches the actual value behind the parameter name*

from NeuroTools.sandbox import make_name

for experiment in p.iter_inner():
name = make_name(experiment,p.range_keys())
plot_receptive_field(p=experiment,label=name)




NeuroTools.sandbox
check _name

check_name

“Takes a name and checks if name+'_running' exists on the filesystem.
If it does not it touches the name+'_running' and returns True.

If it exists it returns False*

from NeuroTools.sandbox import check_name

for experiment in p.iter_inner():
name = make_name(experiment,p.range_keys())
still_to_simulate = check_name(name)
if still_to_simulate:
plot_receptive_field(p=experiment,label=name)
else:
load data, analyze data ...




ParameterRange
dimension,labels of the parameter space g e,

p = default_parameters|()
p.td = ParameterRange([0.,6.,20.])
p.sigma_c = ParameterRange([0.1,0.4,0.8])

dim, labels = p.parameter_space_dimension_labels()

results = numpy.empty(dim)




ParameterRange
Index In the parameter space

p = default_parameters|()
p.td = ParameterRange([0.,6.,20.])
p.sigma_c = ParameterRange([0.1,0.4,0.8])

dim, labels = p.parameter_space_dimension_labels()
results = numpy.empty(dim)

for experiment in p.iter_inner():
index = p.parameter_space_index(experiment)
simulate
data = load data
results[index] = data




Complete setup

very simple _....

! p = default_parameters|)
1 p.td = ParameterRange([0.,6.,20.])

: p.sigma_c = ParameterRange([0.1,0.4,0.8]) Val’iable

1 dim, labels = p.parameter_space_dimension_labels|() :
| results = numpy.empty(dim) :
1 for experiment in p.iter_inner(): I
: name = make_name(experiment, p.range_keys()) :
still_to_simulate = check_name(name) 1
if still_to_simulate: : .
index = parameters.parameter_space_index(experiment) I f|Xed
simulate :
data = load data(name) I
results[index] = data :
else: I
data = load data(name) :
results[index] = data 1




Data analysis/plotting

Using the SpikeTrain and SpikeLists for easy data visualization




NeuroTools.spikes

Tool for analyzing and plotting
¢ spikes
¢ membrane traces
e current traces

e conductance traces




Get the spikes into the SpikelList

import numpy
import NeuroTools.spikes as spikes

neurons = numpy.arange(1,160)
start = 0. # ms

stop = 10000. # ms

dt=0.1 #ms

filename = 'example_spikes'

spike_data = spikes.loadSpikeList(‘example_spikes',neurons,dt,start,stop)

from here on it gets even more simple
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spike_data.raster_plot()

# raster plot
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PSTH

# plotting psth
spike_data.spike_histogram(time_bin=5.,display=True)

# just analyze

psth = spike_data.spike_histogram(time_bin=5.,display=False)
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Mean rate, fano factor ...

# mean firing rate
spike_data.mean_rate()

0.009

0.008

# fano factor
spike_data.fano_factor(2.)

0.007

@ ©
o ©
S ©
o &

# isi distribution
spike_data.isi(display=True)
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you miss a function??? feel free to contribute and share your code




Neurolools.spikes
membrane, conductance traces

spikes.loadMembraneTracelL.ist
spikes.loadConductanceTraceList

spikes.loadCurrentTraceList

still under development, but feel free to contribute




Summary

e NeuroTools.parameters:
® organize your parameters
e easy scanning of parameter spaces
e some functions to avoid re-simulating data
® NeuroTools.spikes:
¢ analyzing/plotting
e of spike trains, membrane/conductances/current traces

e still under development, feel free to contribute and share code




