

    
      
          
            
  
Welcome to NeurAL’s documentation!

This library is designed to provide easy shortcut methods for processing neuroimaging data
with Python. The functions are simply meant as wrappers for different command line programs
and simple functions to replace common scripts.

For a more comprehensive analysis library, see the NIPy project: http://nipy.org

This library is written to try to be generic, wrapping multiple neuroimaging packages, although (because of author bias) it’s
currently dominated by AFNI functions.




Usage Example:

Just a quick example of how you might use it:

import neural as nl

with nl.run_in('data_dir/subject1'):
        nl.calc(['dataset.nii.gz','mask.nii.gz'],'a*step(b)',prefix='dataset_masked.nii.gz')
        nl.thresh('dataset_masked.nii.gz',p=0.005,prefix='dataset_masked_p0.005.nii.gz')

        nl.affine_align('anatomy.nii.gz','TT_N27.nii.gz',skull_strip='anatomy.nii.gz')
        nl.affine_apply('dataset_masked_p0.005.nii.gz','anatomy_aff.1D')








General Structure

The library contains several groups of functions, organized into several modules. When using the functions, you can pretty much ignore the
module hierchy (just call neural.func() rather than neural.module.func(). The modules are primarily there for
conceptual organization and keeping the documentation simple. All of the following modules are imported into the main level,
and don’t need to be referred to in code:

neural.wrappers, neural.utils, neural.dsets, neural.decon, neural.alignment,
neural.dicom, neural.preprocess, neural.stats

For example, to call the method neural.wrappers.calc(), you just need to call neural.calc()




Modules:


Wrapper Functions

Wrappers for simple generic functions can be found in the module neural.wrappers. Calling these functions will try
to find an analysis package to implement the function (based on the preferences you set).




Useful Utilities

Generic, non-imaging specific methods for useful functions are located in neural.utils. Simple dataset identification and manipulation methods can be found in neural.dsets.




Simple Analysis

Methods to implement simple analyses are organized by topic. Linear and non-linear alignment methods can be found in neural.alignment. DICOM image manipulation and dataset creation methods are in neural.dicom. Simple preprocessing and dataset statistic methods are in neural.preprocess and neural.stats. Functional connectivity analyses can be found in neural.connectivity.




Other Related Modules

The neural.eprime module can be used to parse E-Prime data files, a program commonly used to present stimuli in fMRI experiments

The neural.freesurfer module has methods to interact with Freesurfer

neural.driver contains methods to control the AFNI GUI. Particularly useful if you want to automate doing things like taking screenshots
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wrappers - Wrappers for generic imaging functions

simple wrappers for external programs

In general, functions are written independent of analysis package (although most of them are only implemented for AFNI right now)


	
wrappers.common.available_method(method_name)

	ruturn the method for earliest package in pkg_preferences, if package is available (based on pkg_available())






	
wrappers.common.blur(dset, fwhm, prefix=None)

	blurs dset with given fwhm runs 3dmerge to blur dataset to given fwhm
default prefix is to suffix dset with _blur%.1fmm






	
wrappers.common.calc(dsets, expr, prefix=None, datum=None)

	returns a string of an inline 3dcalc-style expression

dsets can be a single string, or list of strings. Each string in dsets will
be labeled ‘a’,’b’,’c’, sequentially. The expression expr is used directly

If prefix is not given, will return a 3dcalc string that can be passed to another
AFNI program as a dataset. Otherwise, will create the dataset with the name prefix






	
wrappers.common.cdf(dset, p)

	converts p-values to the appropriate statistic for the specified subbrick






	
wrappers.common.cluster(dset, min_distance, min_cluster_size, prefix=None)

	clusters given dset connecting voxels min_distance``mm away with minimum cluster size of ``min_cluster_size
default prefix is dset suffixed with _clust%d






	
wrappers.common.method_prefs = {'skull_strip': 'fsl'}

	Specific methods for which the default pkg_prefs order should be overriden






	
wrappers.common.pkg_available(pkg_name, required=False)

	tests if analysis package is available on this machine (e.g., “afni” or “fsl”), and prints an error if required






	
wrappers.common.pkg_prefs = ['afni', 'fsl']

	Order that packages are checked for methods






	
wrappers.common.roi_stats(mask, dset)

	returns ROI stats on dset using mask as the ROI mask
returns a dictionary with the structure:

{
    ROI: {
        {keys: stat}
            ...
    },
    ...
}





keys:

:mean:
:median:
:mode:
:nzmean:
:nzmedian:
:nzmode:
:nzvoxels:
:min:
:max:
:nzmin:
:nzmax:
:sigma:
:nzsigma:
:sum:
:nzsum:










	
wrappers.common.segment(dset)

	segment dset into WM/GM/CSF






	
wrappers.common.skull_strip(dset, suffix='_ns', prefix=None, unifize=True)

	attempts to cleanly remove skull from dset






	
wrappers.common.thresh(dset, p, positive_only=False, prefix=None)

	returns a string containing an inline 3dcalc command that thresholds the
given dataset at the specified p-value, or will create a new dataset if a
suffix or prefix is given






	
wrappers.common.tshift(dset, suffix='_tshft', initial_ignore=3)

	applies slice-time based interpolation of raw data









          

      

      

    

  

    
      
          
            
  
utils - Generic helper utilities

This module contains generic helper functions, not related to imaging specifically


	
class neural.utils.Beacon(app_name=None, instance_name=None, packet_path=None, poll_time=0.5)

	Class to easily handle running multiple threads simultaneously. Communicates through a lockfile in an
arbitrary file path, so communicating across different computers that have shared file systems is relatively
easy (just choose a file path on the shared drive).

Options:



	app_name

	Arbitrary name of the script. Will use script filename if None



	instance_name

	Arbitrary name of this instance (e.g., subject #)



	packet_path

	Path to put the lock file in (defaults to the system temp directory)



	poll_time

	How often (in seconds) to ping the lock file








Example of usage:

b = Beacon('my_analysis','subject_4')
if not b.exists():
    # there are no "my_analysis" scripts running "subject_4" right now
    with b.thread_safe():
        # lock this, so other scripts will fail when they run b.exists() on this subject
        # do the analysis here...






	
check_packet()

	is there a valid packet (from another thread) for this app/instance?






	
exists()

	Returns a bool of whether this analysis is already running somewhere else






	
run()

	Method representing the thread’s activity.

You may override this method in a subclass. The standard run() method
invokes the callable object passed to the object’s constructor as the
target argument, if any, with sequential and keyword arguments taken
from the args and kwargs arguments, respectively.






	
thread_safe()

	Use in a with statement to run code within a thread-safe context. When the with statement
enters, this will create the lock file, and it will automatically stop and delete it when the with
block finishes










	
class neural.utils.RunResult(output=None, return_code=None, output_filename=None)

	result of calling run()

when used as a string, will try to reasonably return the filename of the primary output
of the command (if known)






	
class neural.utils.ThreadSafe(beacon)

	wrapper class to handle starting and stopping for the thread_safe() method of Beacon






	
neural.utils.archive_basename(filename)

	returns the basename (name without extension) of a recognized archive file






	
neural.utils.compress(data, level=9)

	return compressed, ASCII-encoded string






	
neural.utils.decompress(data)

	return uncompressed string






	
neural.utils.factor(n)

	return set of all prime factors for a number






	
neural.utils.find(file)

	tries to find file using OS-specific searches and some guessing






	
neural.utils.flatten(nested_list)

	converts a list-of-lists to a single flat list






	
neural.utils.hash(filename)

	returns string of MD5 hash of given filename






	
neural.utils.hash_str(string)

	returns string of MD5 hash of given string






	
neural.utils.is_archive(filename)

	returns boolean of whether this filename looks like an archive






	
neural.utils.log(fname, msg)

	generic logging function






	
neural.utils.numberize(string)

	Turns a string into a number (int or float) if it’s only a number (ignoring spaces), otherwise returns the string.
For example, "5 " becomes 5 and "2 ton" remains "2 ton"






	
neural.utils.random_string(length)

	Returns random string of letters






	
neural.utils.run(command, products=None, working_directory='.', force_local=False, stderr=True, quiet=False)

	wrapper to run external programs


	Command

	list containing command and parameters
(formatted the same as subprocess; must contain only strings)



	Products

	string or list of files that are the products of this command
if all products exist, the command will not be run, and False returned



	Working_directory

	will chdir to this directory



	Force_local

	when used with neural.scheduler, setting to True will disable
all job distribution functions



	Stderr

	forward stderr into the output
True will combine stderr and stdout
False will return stdout and let stderr print to the console
None will return stdout and suppress stderr



	Quiet

	False (default) will print friendly messages
True will suppress everything but errors
None will suppress all output





Returns result in form of RunResult






	
class neural.utils.run_in(working_directory, create=False)

	temporarily changes into another directory

If the directory name you pass doesn’t exist, but matches the current directory
you are in, it will silently ignore your silliness. Otherwise, it will raise an
OSError. If the argument create is True, it will create the directory instead
of raising an error.


	Example::

	
	with run_in(‘another_directory’):

	do_some_stuff_there()














	
class neural.utils.run_in_tmp(inputs=[], products=[])

	creates a temporary directory to run the code block in






	
class neural.utils.simple_timer

	a simple way to time a single run of a function


	Example::

	
	with simple_timer():

	do_stuff()














	
neural.utils.strip_rows(array, invalid=None)

	takes a list of list``s and removes corresponding indices containing the
invalid value (default ``None).






	
neural.utils.unarchive(filename, output_dir='.')

	unpacks the given archive into output_dir






	
neural.utils.universal_read(fname)

	Will open and read a file with universal line endings, trying to decode whatever format it’s in (e.g., utf8 or utf16)






	
neural.utils.which(program)

	returns full path to program name or None if not found
taken from: http://stackoverflow.com/questions/377017/test-if-executable-exists-in-python









          

      

      

    

  

    
      
          
            
  
dsets - Simple manipulation of datasets

methods to do simple manipulations of datasets


	
class neural.dsets.DsetInfo

	Container for dset meta-data

All lists are returned in RAI order (i.e., a list of 3 numbers refers to the R-L axis,
A-P axis, then I-S axis)






	
neural.dsets.afni_copy(filename)

	creates a +orig copy of the given dataset and returns the filename as a string






	
neural.dsets.auto_polort(dset)

	a copy of 3dDeconvolve’s -polort A option






	
neural.dsets.bounding_box(dset)

	return the coordinates (in RAI) of the corners of a box enclosing the data in dset






	
neural.dsets.dset_copy(dset, to_dir)

	robust way to copy a dataset (including AFNI briks)






	
neural.dsets.dset_grids_equal(dsets)

	Tests if each dataset in the list dsets has the same number of voxels and voxel-widths






	
neural.dsets.dset_info(dset)

	returns a DsetInfo object containing the meta-data from dset






	
neural.dsets.ijk_to_xyz(dset, ijk)

	convert the dset indices ijk to RAI coordinates xyz






	
neural.dsets.is_afni(filename)

	return True/False if this looks like an AFNI dset






	
neural.dsets.is_dset(filename)

	just checks if the filename has the format of an fMRI dataset






	
neural.dsets.is_nifti(filename)

	return True/False if this looks like a NIFTI dset






	
neural.dsets.nifti_copy(filename, prefix=None, gzip=True)

	creates a .nii copy of the given dataset and returns the filename as a string






	
neural.dsets.prefix(filename)

	strips common fMRI dataset suffixes from filenames






	
neural.dsets.resample_dset(dset, template, prefix=None, resam='NN')

	Resamples dset to the grid of template using resampling mode resam.
Default prefix is to suffix _resam at the end of dset


	Available resampling modes:

	
	NN

	Nearest Neighbor



	Li

	Linear



	Cu

	Cubic



	Bk

	Blocky














	
neural.dsets.strip_subbrick(filename)

	returns the filename without any [] subbrick modifiers






	
neural.dsets.subbrick(dset, label, coef=False, tstat=False, fstat=False, rstat=False, number_only=False)

	returns a string referencing the given subbrick within a dset

This method reads the header of the dataset dset, finds the subbrick whose
label matches label and returns a string of type dataset[X], which can
be used by most AFNI programs to refer to a subbrick within a file

The options coef, tstat, fstat, and rstat will add the suffix that is
appended to the label by 3dDeconvolve


	Coef

	“#0_Coef”



	Tstat

	“#0_Tstat”



	Fstat

	“_Fstat”



	Rstat

	“_R^2”





If coef or tstat are set to a number, it will use that parameter number
(instead of 0), for models that use multiple parameters (e.g., “TENT”).

if number_only is set to True, will only return the subbrick number instead of a string






	
neural.dsets.suffix(filename, suffix)

	returns a filenames with suffix inserted before the dataset suffix






	
class neural.dsets.temp_afni_copy(in_dset, out_dsets=None)

	used within a with block, will create a temporary +orig copy of dataset

When invoked in a with block, will make a +orig copy of the given dataset
and return the filename as a string.

On exiting the block, it will delete the +orig copy. If out_dsets is a string
or list of strings, it will try to make nifti copies of all datasets listed
and then delete the original version if successful. AFNI datasets should be specified
with the +view.


	Example usage::

	
	with temp_afni_copy(‘dataset.nii.gz’) as dset_afni:

	do_something_with_a_dset(dset_afni)



	with temp_afni_copy(‘dataset.nii.gz’,’output_dataset+orig’) as dset_afni:

	do_something_with_a_dset(dset_afni,output=’output_dataset’)














	
neural.dsets.value_at_coord(dset, coords)

	returns value at specified coordinate in dset









          

      

      

    

  

    
      
          
            
  
decon - Wrapper for AFNI’s 3dDeconvolve program


	
class neural.decon.Decon

	wrapper for AFNI 3dDeconvolve command


	Properties:

	
	input_dset

	list of input datasets



	decon_stims

	list of DeconStim objects that define the different stimuli. Allows
for flexible coding of complex stimuli. Alternatively, for simpler stimuli, you
can simply use one of the traditional options below (e.g., stim_files or stim_times)



	stim_files

	dict where keys are used as stimulus labels
and the values are taken as 1D files



	stim_times

	same as stim_files, but used as a stim_times file



	models

	dict of model names to use for each of the
listed stimuli (optional)



	model_default

	default model to use for each stim_times stimulus if nothing
is listed in models



	stim_base

	list of names of stimuli (defined either in stim_files or
stim_times) that should be considered in the baseline instead
of full model



	stim_am1

	list of names of stimuli defined in stim_times that should
use the -stim_times_AM1 model



	stim_am2

	list of names of stimuli defined in stim_times that should
use the -stim_times_AM2 model



	glts

	dict where keys are GLT labels, and the value
is a symbolic statement



	mask

	either a mask file, or “auto”, which will use “-automask”



	errts

	name of file to save residual time series to






	Options that are obvious:

	nfirst (default: 3), censor_file, polort (default: ‘A’), tout, vout, rout, prefix





Other options:


	opts

	list of extra things to put directly in the command (in case none of the above options cover you)



	partial

	dict with keys of datasets (given in input_dsets) and values of a tuple of (start,end) for each given
dataset. Will automatically adjust all stimfiles and such to match. Column-style stimuli only work if there’s only
one dataset





Example::

decon = neural.decon.Decon()
decon.input_dsets = ['dset_run1.nii.gz', 'dset_run2.nii.gz']
decon.censor_file = 'subject_censor.1D'
decon.stim_files = {
    'motion_1': 'motion_file.1D[0]',
    'motion_2': 'motion_file.1D[1]',
    'motion_3': 'motion_file.1D[2]',
    'motion_4': 'motion_file.1D[3]',
    'motion_5': 'motion_file.1D[4]',
    'motion_6': 'motion_file.1D[5]'
}
decon.stim_base = ['motion_%d' % i for i in range(1,7)]
decon.stim_times = {
    'stim_a': 'stim_a.stimtimes',
    'stim_b': 'stim_b.stimtimes',
    'stim_c': 'stim_c.stimtimes',
}
decon.glts ={
    'a-b': '1*stim_a + -1*stim_b',
    'ab-c': '0.5*stim_a + 0.5*stim_b + -1*stim_c'
}
decon.prefix = 'subject_decon.nii.gz'
decon.run()










	
command_list()

	returns the 3dDeconvolve command as a list

The list returned can be run by passing it into a subprocess-like command
(e.g., neural.run())






	
command_string()

	returns the 3dDeconvolve command as as string

This command can then be run in something like a shell script






	
run()

	runs 3dDeconvolve through the neural.utils.run shortcut










	
class neural.decon.DeconStim(name, column_file=None, times_file=None, model='GAM', base=False, AM1=False, AM2=False)

	encapsulates the definition of any arbitrary stimulus, along with all of its 3dDeconvolve options


	Attributes:

	
	name

	Label used for the stimulus





You only need to define one of the following to define the stimulus:
:column:        A list of numbers (usually the length of the runs) that is placed directly in the 3dDeconvolve


matrix. This can be a series of 1’s and 0’s, a 1D-file that has already been convolved with an HRF,
or a covariate like motion parameters





	column_file

	The filename of a file that contains a matrix column



	times

	Definition of stimuli using stim_times approach.  Either a list or a list of list``s
(one for each run) containing either ``float``s or strings of the stimulus times. For details on
how to define the stimulus time, see the documentation of ``3dDeconvolve.



	times_file

	A file containing a stim_times stimulus



	times_model

	If using stim_times, which HRF model to use



	base

	Is this stimulus part of the baseline? (True/False)



	AM1

	Does this stimulus use an “AM1” model? (True/False)



	AM2

	Does this stimulus use an “AM2” model? (True/False)



	reps

	Number of reps in associated fMRI run (helpful when manipulating the stims)



	TR

	TR of the associated fMRI run










	
blank_stim(type=None, fill=0)

	Makes a blank version of stim. If a type is not given, returned as same type as current stim.
If a column stim, will fill in blanks with fill






	
concat_stim(decon_stim)

	concatenate this to another DeconStim of the same “type”






	
partial(start=0, end=None, run=0)

	chops the stimulus by only including time points start through end (in reps, inclusive; None``=until the end)
if using stim_times-style simulus, will change the ``run’th run. If a column, will just chop the column






	
read_file()

	if this is stored in a file, read it into self.column






	
type()

	returns kind of stim (“column” or “times”), based on what parameters are set










	
neural.decon.smooth_decon_to_fwhm(decon, fwhm, cache=True)

	takes an input Decon object and uses 3dBlurToFWHM to make the output as close as possible to fwhm
returns the final measured fwhm. If cache is True, will save the blurred input file (and use it again in the future)






	
neural.decon.stack_decon_stims(stim_list)

	take a list (in order of runs) of dict``s of stim_name:DeconStim and stack them together. returns
a single ``dict of stim_name:decon_stim

As in, takes:
[


# Run 1
{ “stim1”: decon_stim1a, “stim2”: decon_stim2a },
# Run 2
{ “stim1”: decon_stim1b, “stim2”: decon_stim2b, “stim3”: decon_stim3 }




]


	And makes:

	{ “stim1”: decon_stim1, “stim2”: decon_stim2, “stim3”: decon_stim3 }





If a stimulus is not present in a run, it will fill that run with an empty stimulus









          

      

      

    

  

    
      
          
            
  
alignment - Linear and non-linear analysis methods


	
neural.alignment.affine_align(dset_from, dset_to, skull_strip=True, mask=None, suffix='_aff', prefix=None, cost=None, epi=False, resample='wsinc5', grid_size=None, opts=[])

	interface to 3dAllineate to align anatomies and EPIs






	
neural.alignment.affine_apply(dset_from, affine_1D, master, affine_suffix='_aff', interp='NN', inverse=False, prefix=None)

	apply the 1D file from a previously aligned dataset
Applies the matrix in affine_1D to dset_from and makes the final grid look like the dataset master
using the interpolation method interp. If inverse is True, will apply the inverse of affine_1D instead






	
neural.alignment.align_epi(anatomy, epis, suffix='_al', base=3, skull_strip=True)

	[[currently in progress]]: a simple replacement for the align_epi_anat.py script, because I’ve found it to be unreliable, in my usage






	
neural.alignment.align_epi_anat(anatomy, epi_dsets, skull_strip_anat=True)

	aligns epis to anatomy using align_epi_anat.py script


	Epi_dsets

	can be either a string or list of strings of the epi child datasets



	Skull_strip_anat

	if True, anatomy will be skull-stripped using the default method





The default output suffix is “_al”






	
neural.alignment.convert_coord(coord_from, matrix_file, base_to_aligned=True)

	Takes an XYZ array (in DICOM coordinates) and uses the matrix file produced by 3dAllineate to transform it. By default, the 3dAllineate
matrix transforms from base to aligned space; to get the inverse transform set base_to_aligned to False






	
neural.alignment.motion_from_params(param_file, motion_file, individual=True, rms=True)

	calculate a motion regressor from the params file given by 3dAllineate

Basically just calculates the rms change in the translation and rotation components. Returns the 6 motion vector (if individual is True) and the RMS difference (if rms is True).






	
neural.alignment.qwarp_align(dset_from, dset_to, skull_strip=True, mask=None, affine_suffix='_aff', suffix='_qwarp', prefix=None)

	aligns dset_from to dset_to using 3dQwarp

Will run 3dSkullStrip (unless skull_strip is False), 3dUnifize,
3dAllineate, and then 3dQwarp. This method will add suffixes to the input
dataset for the intermediate files (e.g., _ss, _u). If those files already
exist, it will assume they were intelligently named, and use them as is


	Skull_strip

	If True/False, turns skull-stripping of both datasets on/off.
If a string matching dset_from or dset_to, will only
skull-strip the given dataset



	Mask

	Applies the given mask to the alignment. Because of the nature
of the alignment algorithms, the mask is always applied to
the dset_to. If this isn’t what you want, you need to reverse
the transform and re-apply it (e.g., using qwarp_invert()
and qwarp_apply()). If the dset_to dataset is skull-stripped,
the mask will also be resampled to match the dset_to grid.



	Affine_suffix

	Suffix applied to dset_from to name the new dataset, as well as
the .1D file.



	Suffix

	Suffix applied to the final dset_from dataset. An additional file
with the additional suffix _WARP will be created containing the parameters
(e.g., with the default _qwarp suffix, the parameters will be in a file with
the suffix _qwarp_WARP)



	Prefix

	Alternatively to suffix, explicitly give the full output filename





The output affine dataset and 1D, as well as the output of qwarp are named by adding
the given suffixes (affine_suffix and qwarp_suffix) to the dset_from file

If skull_strip is a string instead of True/False, it will only skull strip the given
dataset instead of both of them

# TODO: currently does not work with +tlrc datasets because the filenames get mangled






	
neural.alignment.qwarp_apply(dset_from, dset_warp, affine=None, warp_suffix='_warp', master='WARP', interp=None, prefix=None)

	applies the transform from a previous qwarp

Uses the warp parameters from the dataset listed in
dset_warp (usually the dataset name ends in _WARP)
to the dataset dset_from. If a .1D file is given
in the affine parameter, it will be applied simultaneously
with the qwarp.

If the parameter interp is given, will use as interpolation method,
otherwise it will just use the default (currently wsinc5)

Output dataset with have the warp_suffix suffix added to its name






	
neural.alignment.qwarp_epi(dset, align_subbrick=5, suffix='_qwal', prefix=None)

	aligns an EPI time-series using 3dQwarp

Very expensive and not efficient at all, but it can produce pretty impressive alignment for EPI time-series with significant
distortions due to motion






	
neural.alignment.qwarp_invert(warp_param_dset, output_dset, affine_1Dfile=None)

	inverts a qwarp (defined in warp_param_dset) (and concatenates affine matrix affine_1Dfile if given)
outputs the inverted warp + affine to output_dset






	
neural.alignment.skullstrip_template(dset, template, prefix=None, suffix=None, dilate=0)

	Takes the raw anatomy dset, aligns it to a template brain, and applies a templated skullstrip. Should produce fairly reliable skullstrips as long
as there is a decent amount of normal brain and the overall shape of the brain is normal-ish






	
neural.alignment.volreg(dset, suffix='_volreg', base=3, tshift=3, dfile_suffix='_volreg.1D')

	simple interface to 3dvolreg


	Suffix

	suffix to add to dset for volreg’ed file



	Base

	either a number or dset[#] of the base image to register to



	Tshift

	if a number, then tshift ignoring that many images, if None
then don’t tshift



	Dfile_suffix

	suffix to add to dset to save the motion parameters to













          

      

      

    

  

    
      
          
            
  
dicom - Functions to interact with DICOM images

methods to analyze DICOM format images


	
class neural.dicom.DicomInfo(frames=[], sex_info={}, slice_times=[])

	container for header information from DICOM file

Header frames are dictionaries with the following values:


	Addr

	tuple of (group,element) tags in hex



	Label

	description



	Offset

	offset of data



	Size

	size of data



	Value

	data value






	
addr(address)

	returns dictionary with frame information for given address (a tuple of two hex numbers)






	
label(label)

	returns dictionary with frame information for a given text label










	
neural.dicom.classify(label_dict, image_fname=None, image_label=None)

	tries to classify a DICOM image based on known string patterns (with fuzzy matching)

Takes the label from the DICOM header and compares to the entries in label_dict. If it finds something close
it will return the image type, otherwise it will return None. Alternatively, you can supply your own string, image_label,
and it will try to match that.

label_dict is a dictionary where the keys are dataset types and the values are lists of strings that match that type.
For example:

{
    'anatomy': ['SPGR','MPRAGE','anat','anatomy'],
    'dti': ['DTI'],
    'field_map': ['fieldmap','TE7','B0']
}










	
neural.dicom.cluster_files(file_dict)

	takes output from scan_dir() and organizes into lists of files with the same tags

returns a dictionary where values are a tuple of the unique tag combination and values contain
another dictionary with the keys info containing the original tag dict and files containing
a list of files that match






	
neural.dicom.create_dset(directory, slice_order='alt+z', sort_order='zt', force_slices=None)

	tries to autocreate a dataset from images in the given directory






	
neural.dicom.create_dset_to3d(prefix, file_list, file_order='zt', num_slices=None, num_reps=None, TR=None, slice_order='alt+z', only_dicoms=True, sort_filenames=False)

	manually create dataset by specifying everything (not recommended, but necessary when autocreation fails)

If num_slices or num_reps is omitted, it will be inferred by the number of images. If both are omitted,
it assumes that this it not a time-dependent dataset


	Only_dicoms

	filter the given list by readable DICOM images



	Sort_filenames

	sort the given files by filename using the right-most number in the filename










	
neural.dicom.date_for_image(image_fname)

	returns date from DICOM header of image_fname as datetime object






	
neural.dicom.date_for_str(date_str)

	tries to guess date from ambiguous date string






	
neural.dicom.find_dups(file_dict)

	takes output from scan_dir() and returns list of duplicate files






	
neural.dicom.info(filename)

	returns a DicomInfo object containing the header information in filename






	
neural.dicom.info_for_tags(filename, tags)

	return a dictionary for the given tags in the header of the DICOM file filename

tags is expected to be a list of tuples that contains the DICOM address in hex values.

basically a rewrite of info() because it’s so slow. This is a lot faster and more reliable






	
neural.dicom.is_dicom(filename)

	returns Boolean of whether the given file has the DICOM magic number






	
neural.dicom.max_diff(dset1, dset2)

	calculates maximal voxel-wise difference in datasets (in %)

Useful for checking if datasets have the same data. For example, if the maximum difference is
< 1.0%, they’re probably the same dataset






	
neural.dicom.organize_dir(orig_dir)

	scans through the given directory and organizes DICOMs that look similar into subdirectories

output directory is the orig_dir with -sorted appended to the end






	
neural.dicom.reconstruct_files(input_dir)

	sorts input_dir and tries to reconstruct the subdirectories found






	
neural.dicom.scan_dir(dirname, tags=None, md5_hash=False)

	scans a directory tree and returns a dictionary with files and key DICOM tags

return value is a dictionary absolute filenames as keys and with dictionaries of tags/values
as values

the param tags is the list of DICOM tags (given as tuples of hex numbers) that
will be obtained for each file. If not given,
the default list is:


	0008 0021

	Series date



	0008 0031

	Series time



	0008 103E

	Series description



	0008 0080

	Institution name



	0010 0020

	Patient ID



	0028 0010

	Image rows



	0028 0011

	Image columns





If the param md5_hash is True, this will also return the MD5 hash of the file. This is useful
for detecting duplicate files






	
neural.dicom.unpack_archive(fname, out_dir)

	unpacks the archive file fname and reconstructs datasets into out_dir

Datasets are reconstructed and auto-named using create_dset(). The raw directories
that made the datasets are archive with the dataset name suffixed by tgz, and any other
files found in the archive are put into other_files.tgz









          

      

      

    

  

    
      
          
            
  
preprocess - Simple preprocessing analyses


	
neural.preprocess.create_censor_file(input_dset, out_prefix=None, fraction=0.1, clip_to=0.1, max_exclude=0.3, motion_file=None, motion_exclude=1.0)

	create a binary censor file using 3dToutcount


	Input_dset

	the input dataset



	Prefix

	output 1D file (default: prefix(input_dset) + .1D)



	Fraction

	censor a timepoint if proportional of outliers in this
time point is greater than given value



	Clip_to

	keep the number of time points censored under this proportion
of total reps. If more time points would be censored,
it will only pick the top clip_to*reps points



	Max_exclude

	if more time points than the given proportion of reps are excluded for the
entire run, throw an exception – something is probably wrong



	Motion_file

	optional filename of a “motion” file with multiple columns and rows corresponding to reps.
It doesn’t really matter what the values are, as long as they are appropriate relative to motion_exclude



	Motion_exclude

	Will exclude any reps that have a value greater than this in any column of motion_file













          

      

      

    

  

    
      
          
            
  
stats - Methods to extract dataset statistics

calculate statistics off of datasets


	
neural.stats.mask_average(dset, mask)

	Returns average of voxels in dset within non-zero voxels of mask






	
neural.stats.max(dset)

	max value of dataset

Calculated by reading the dataset. If it’s in the header, you can also read
this from dset_info






	
neural.stats.sphere_average(dset, x, y, z, radius=1)

	returns a list of average values (one for each subbrick/time point) within the coordinate (x,y,z) (in RAI order) using a sphere of radius radius in dset






	
neural.stats.voxel_count(dset, p=None, positive_only=False, mask=None, ROI=None)

	returns the number of non-zero voxels


	P

	threshold the dataset at the given p-value, then count



	Positive_only

	only count positive values



	Mask

	count within the given mask



	ROI

	only use the ROI with the given value (or list of values) within the mask
if ROI is ‘all’ then return the voxel count of each ROI
as a dictionary













          

      

      

    

  

    
      
          
            
  
eprime - E-Prime logfile parsing

Provides functions to parse the text-file logs produced by E-Prime experiments


	
neural.eprime.parse_frames(filename)

	quick and dirty eprime txt file parsing - doesn’t account for nesting

Example usage:

for frame in neural.eprime.parse_frames("experiment-1.txt"):
    trial_type = frame['TrialSlide.Tag']
    trial_rt = float(frame['TrialSlide.RT'])
    print '%s: %fms' % (trial_type,trial_rt)










	
neural.eprime.read_header(filename)

	returns a dictionary of values in the header of the given file









          

      

      

    

  

    
      
          
            
  
freesurfer - Methods to run Freesurfer analyses


	
class neural.freesurfer.FreesurferDir(subj_dir, subj_id)

	Class to interact with a freesurfer-organized directory


	
dir_name = None

	The individual subject’s directory (i.e., “[subj_dir]/[subj_id]”)






	
skull_strip = None

	Path to the skull-stripped anatomy






	
subj_dir = None

	The parent subjects directory (the SUBJECTS_DIR environment variable)






	
subj_id = None

	The individual subject id










	
neural.freesurfer.guess_home()

	If freesurfer_home is not set, try to make an intelligent guess at it






	
neural.freesurfer.mgz_to_nifti(filename, prefix=None, gzip=True)

	Convert filename to a NIFTI file using mri_convert






	
neural.freesurfer.parpar_dir(d)

	parent of parent directory of file: e.g., this_dir/other_dir/filename






	
neural.freesurfer.recon_all(subj_id, anatomies)

	Run the recon_all script






	
neural.freesurfer.setup_freesurfer()

	Setup the freesurfer environment variables









          

      

      

    

  

    
      
          
            
  
connectivity - Methods to help with functional connectivity analyses

methods to aide in functional connectivity analyses


	
neural.connectivity.connectivity_map(dset, prefix, x, y, z, radius=2)

	Will perform connectivity analysis on dset using seed point (x,y,z) (in RAI order) with a sphere of radius radius.
Does not perform any preprocessing of dset. This should be already motion corrected, noise-regressed, residualized, etc.









          

      

      

    

  

    
      
          
            
  
driver - Methods to control the AFNI GUI

Control AFNI GUI


	
class neural.driver.coord

	enum of coordinate types






	
neural.driver.driver_send(command, hostname=None, wait=0.2)

	Send a command (or list of commands) to AFNI at hostname (defaults to local host)
Requires plugouts enabled (open afni with -yesplugouts or set AFNI_YESPLUGOUTS = YES in .afnirc)
If wait is not None, will automatically sleep wait seconds after sending the command (to make sure it took effect)






	
class neural.driver.dset

	enum for defining underlay/overlay






	
neural.driver.save_image(filename, view='axial', type='png', hostname=None)

	Save currently open AFNI view view to filename using type (png or jpeg)






	
neural.driver.set_thresh(thresh, p=False, hostname=None)

	Sets the level of the threshold slider.
If p==True will be interpreted as a _p_-value






	
class neural.driver.xhairs

	enum of xhairs modes
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