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Pybraincompare

Semantic and computational comparison methods for brain imaging data, and visualization of outputs. Modules include:


compare

An example scatterplot image comparison, dynamically rendered using python and d3 from two raw statstical brain maps and an atlas image, [is available](http://vbmis.com/bmi/share/neurovault/scatter_atlas.html). A new addition (beta) is a [canvas based scatterplot](http://vbmis.com/bmi/project/brainatlas) that can render 150K + points.




annotate

This module will let you convert a triples data structure defining relationships in an ontology to a an interactive d3 visualization, demo is [is available](http://vbmis.com/bmi/share/neurovault/ontology_tree.html). Reverse inference tree also [in development](http://vbmis.com/bmi/share/neurovault/reverse_inference.html).




network

This module will work with visualization of functional connectivity data, demo is [is available](http://vbmis.com/bmi/share/neurovault/connectogram.html) and see examples folder for how to run with your data.




QA for Statistical Maps

This module will generate a web report for a list of statistical maps, demo [is available](http://www.vbmis.com/bmi/project/qa/index.html). Much work to be done! Please submit an issue if you have feedback.




histogram

An example histogram using python and chartJS from a sigle brain map [is available](http://vbmis.com/bmi/share/neurovault/histogram.html).
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Installation


manual Installation

git clone https://github.com/vsoch/pybraincompare
cd pybraincompare
sudo python setup.py install








pip Installation

pip install pybraincompare
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pybraincompare package
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pybraincompare.annotate package


Submodules




pybraincompare.annotate.JSONEncoder module


	
class pybraincompare.annotate.JSONEncoder.Node(nid, parent, name, meta=None)[source]

	Bases: object [https://docs.python.org/library/functions.html#object]






	
class pybraincompare.annotate.JSONEncoder.NodeDict(dict=None, **kwargs)[source]

	Bases: UserDict.UserDict [https://docs.python.org/library/userdict.html#UserDict.UserDict]


	
addNodes(nodes)[source]

	Add every node as a child to its parent by doing two passes.










	
class pybraincompare.annotate.JSONEncoder.NodeJSONEncoder(skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, sort_keys=False, indent=None, separators=None, encoding='utf-8', default=None)[source]

	Bases: json.encoder.JSONEncoder


	
default(node)[source]

	










pybraincompare.annotate.ontology module


	
pybraincompare.annotate.ontology.make_ontology_tree_d3(data_structure)[source]

	




	
pybraincompare.annotate.ontology.make_reverse_inference_tree_d3(data_structure)[source]

	




	
pybraincompare.annotate.ontology.named_ontology_tree_from_tsv(relationship_table, output_json=None, meta_data=None)[source]

	




	
pybraincompare.annotate.ontology.ontology_tree_from_tsv(relationship_table, output_json=None)[source]

	






Module contents
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pybraincompare.compare package


Submodules




pybraincompare.compare.atlas module

atlas.py: part of pybraincompare package
Functions to integrate atlases in image comparison


	
class pybraincompare.compare.atlas.atlas(atlas_xml, atlas_file, views=['axial', 'sagittal', 'coronal'])[source]

	
	
get_region_names()[source]

	




	
get_static_svg()[source]

	




	
make_color_lookup(new_colors)[source]

	




	
make_svg(views)[source]

	




	
read_xml(atlas_xml)[source]

	




	
remove_attributes(path, attributes)[source]

	




	
save_svg(output_folder, views=None)[source]

	




	
set_attributes(path, attributes, new_values)[source]

	








	
class pybraincompare.compare.atlas.region(label, index, x, y, z)[source]

	






pybraincompare.compare.maths module

maths.py: part of pybraincompare package
Simple math functions


	
pybraincompare.compare.maths.calc_rows_columns(ratio, n_images)[source]

	




	
pybraincompare.compare.maths.calculate_atlas_correlation(image_vector1, image_vector2, atlas_vector, atlas_labels, atlas_colors, corr_type='pearson', summary=False)[source]

	




	
pybraincompare.compare.maths.calculate_correlation(images, mask=None, atlas=None, summary=False, corr_type='pearson')[source]

	




	
pybraincompare.compare.maths.calculate_pairwise_correlation(image_vector1, image_vector2, corr_type='pearson', atlas_vector=None)[source]

	




	
pybraincompare.compare.maths.do_multi_correlation(image_df, corr_type='pearson')[source]

	




	
pybraincompare.compare.maths.percent_to_float(x)[source]

	






pybraincompare.compare.mrutils module

mrutils.py: part of pybraincompare package
Functions work with brain maps


	
pybraincompare.compare.mrutils.apply_threshold(image1, thresh, direction='posneg')[source]

	




	
pybraincompare.compare.mrutils.do_mask(images, mask)[source]

	




	
pybraincompare.compare.mrutils.generate_thresholds(lower=0, upper=4, by=0.01)[source]

	




	
pybraincompare.compare.mrutils.get_nii_obj(images)[source]

	




	
pybraincompare.compare.mrutils.get_standard_brain(software)[source]

	




	
pybraincompare.compare.mrutils.get_standard_mask(software)[source]

	




	
pybraincompare.compare.mrutils.get_standard_mat(software)[source]

	




	
pybraincompare.compare.mrutils.make_binary_deletion_mask(images)[source]

	




	
pybraincompare.compare.mrutils.make_binary_deletion_vector(image_vectors)[source]

	




	
pybraincompare.compare.mrutils.make_in_out_mask(mask_bin, mr_folder, masked_in, masked_out, img_dir, save_png=True)[source]

	




	
pybraincompare.compare.mrutils.resample_images_ref(images, reference, interpolation, resample_dim=None)[source]

	




	
pybraincompare.compare.mrutils.squeeze_fourth_dimension(images)[source]

	






pybraincompare.compare.network module

network.py: part of pybraincompare package
Functions for visualization of functional MRI


	
pybraincompare.compare.network.connectogram(matrix_file, groups, threshold, network_names=None)[source]

	






pybraincompare.compare.scatterplot module

scatterplot.py: part of pybraincompare package
Functions to perform and create scatterplot comparisons


	
pybraincompare.compare.scatterplot.get_atlas_objects(atlas, atlas_rendering)[source]

	




	
pybraincompare.compare.scatterplot.make_scatterplot_interface(corr_df, elements, error=None, remove_scripts=None)[source]

	




	
pybraincompare.compare.scatterplot.scatterplot_canvas(image_vector1, image_vector2, image_names, atlas_vector, atlas_labels, atlas_colors, output_directory, view=True)[source]

	




	
pybraincompare.compare.scatterplot.scatterplot_compare(images, image_names, software='FSL', atlas=None, atlas_rendering=None, custom=None, corr_type='pearson', reference=None, resample_dim=[8, 8, 8], remove_scripts=None, width=1200)[source]

	




	
pybraincompare.compare.scatterplot.scatterplot_compare_error(template, specific_error)[source]

	




	
pybraincompare.compare.scatterplot.scatterplot_compare_vector(image_vector1, image_vector2, image_names, atlas_vector, atlas_labels, atlas_colors, custom=None, corr_type='pearson', atlas=None, subsample_every=None, remove_scripts=None, summary=False, width=1200)[source]

	






pybraincompare.compare.search module

search.py: part of pybraincompare package
Generate search interfaces to compare images


	
pybraincompare.compare.search.calculate_similarity_search(template, query_png, query_id, corr_df, button_url, image_url, max_results, absolute_value, container_width, responsive=True)[source]

	calculate_similarity_search_df starts with pandas data frame to make similarity interface






	
pybraincompare.compare.search.create_glassbrain_portfolio(image_paths, all_tags, unique_tags, placeholders, values=None, button_urls=None, image_urls=None, top_text=None, bottom_text=None)[source]

	




	
pybraincompare.compare.search.similarity_search(image_scores, tags, png_paths, query_png, query_id, button_url, image_url, image_ids, max_results=100, absolute_value=True, top_text=None, bottom_text=None, container_width=940, remove_scripts=None)[source]

	






Module contents
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pybraincompare.mr package


Submodules




pybraincompare.mr.datasets module

datasets.py: part of pybraincompare package
Return sets of images or atlas files


	
pybraincompare.mr.datasets.get_data_directory()[source]

	




	
pybraincompare.mr.datasets.get_mni_atlas(voxdims=['2', '8'], views=None)[source]

	




	
pybraincompare.mr.datasets.get_pair_images(voxdims=['2', '2'])[source]

	




	
pybraincompare.mr.datasets.get_standard_brain(voxdim=2)[source]

	




	
pybraincompare.mr.datasets.get_standard_mask(voxdim=2)[source]

	






pybraincompare.mr.transformation module

transformation.py: part of pybraincompare package
Return transformations of images


	
pybraincompare.mr.transformation.make_resampled_transformation(nii_obj, resample_dim=[4, 4, 4], standard_mask=True)[source]

	




	
pybraincompare.mr.transformation.make_resampled_transformation_vector(nii_obj, resample_dim=[4, 4, 4], standard_mask=True)[source]

	






Module contents
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pybraincompare.report package


Submodules




pybraincompare.report.animate module


	
pybraincompare.report.animate.animate_figure()[source]

	






pybraincompare.report.colors module

colors.py: part of pybraincompare package
Color stuffs


	
pybraincompare.report.colors.get_colors(N, color_format='decimal')[source]

	




	
pybraincompare.report.colors.peterson_roi_labels(colors=True)[source]

	




	
pybraincompare.report.colors.random_colors(N)[source]

	






pybraincompare.report.histogram module

histogram.py: part of pybraincompare package
Functions for histograms


	
pybraincompare.report.histogram.get_histogram_data(data, width=12, height=4, color=None, ylabel='frequency', xlabel='map intensity value bins', title='Histogram of Intensity Values for Image', bins=25, remove_zeros=True)[source]

	




	
pybraincompare.report.histogram.histogram_image(masked_data, remove_zero=False, title=None, line_value=None, xlabel=None, width=11, height=4, png_img_file=None, threshold=0.001)[source]

	




	
pybraincompare.report.histogram.plot_histogram(image, title='Image Histogram', height=400, width=1000, view_in_browser=True, bins=25, remove_zeros=True)[source]

	






pybraincompare.report.image module

image.py: part of pybraincompare package
Functions for static images


	
pybraincompare.report.image.make_anat_image(nifti_file, png_img_file=None)[source]

	




	
pybraincompare.report.image.make_glassbrain_image(nifti_file, png_img_file=None)[source]

	




	
pybraincompare.report.image.make_roi_image(nifti_file, png_img_file=None)[source]

	




	
pybraincompare.report.image.make_stat_image(nifti_file, png_img_file=None)[source]

	




	
pybraincompare.report.image.plot_vline(cur_val, label, ax)[source]

	






pybraincompare.report.qa module

qa.py: part of pybraincompare package
Functions to check quality of statistical maps


	
pybraincompare.report.qa.central_tendency(data)[source]

	




	
pybraincompare.report.qa.count_voxels(masked_in, masked_out)[source]

	




	
pybraincompare.report.qa.get_percent_nonzero(masked_in)[source]

	




	
pybraincompare.report.qa.get_voxel_range(nii_obj)[source]

	




	
pybraincompare.report.qa.header_metrics(image)[source]

	




	
pybraincompare.report.qa.is_only_positive(nii_obj)[source]

	




	
pybraincompare.report.qa.is_thresholded(nii_obj, brain_mask, threshold=0.95)[source]

	




	
pybraincompare.report.qa.outliers(masked_data, n_std=6)[source]

	




	
pybraincompare.report.qa.t_to_z(mr, dof)[source]

	






pybraincompare.report.webreport module

webreport.py: part of pybraincompare package
Functions to generate reports using qa tools


	
pybraincompare.report.webreport.run_qa(mr_paths, html_dir, software='FSL', voxdim=[2, 2, 2], outlier_sds=6, investigator='brainman', nonzero_thresh=0.25, calculate_mean_image=True, view=True)[source]

	






Module contents







          

      

      

    


    
         Copyright 2015, Vanessa Sochat.
      Created using Sphinx 1.3.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	pybraincompare 1.0 documentation 

          	pybraincompare 

          	pybraincompare package 
 
      

    


    
      
          
            
  
pybraincompare.template package


Submodules




pybraincompare.template.futils module


	
pybraincompare.template.futils.get_name(path)[source]

	




	
pybraincompare.template.futils.get_package_dir()[source]

	




	
pybraincompare.template.futils.make_dir(directory)[source]

	




	
pybraincompare.template.futils.make_png_paths(nifti_files)[source]

	




	
pybraincompare.template.futils.make_tmp_folder(*args, **kwds)[source]

	




	
pybraincompare.template.futils.unwrap_list_unique(list_of_lists)[source]

	




	
pybraincompare.template.futils.unzip(source, dest_dir)[source]

	






pybraincompare.template.templates module

templates.py: part of pybraincompare package
Functions to work with html templates


	
pybraincompare.template.templates.add_javascript_function(function_code, template)[source]

	




	
pybraincompare.template.templates.add_string(svg, template)[source]

	




	
pybraincompare.template.templates.get_image(image_name)[source]

	




	
pybraincompare.template.templates.get_template(html_name, data_frame=None)[source]

	




	
pybraincompare.template.templates.read_template(html_name)[source]

	




	
pybraincompare.template.templates.remove_resources(html_snippet, script_names)[source]

	




	
pybraincompare.template.templates.save_template(html_snippet, output_file)[source]

	






pybraincompare.template.visual module

visual.py: part of pybraincompare package
Functions to visualize in browser


	
pybraincompare.template.visual.get_svg_html(mpl_figures)[source]

	




	
pybraincompare.template.visual.internal_view(html_snippet, tmp_file)[source]

	




	
pybraincompare.template.visual.run_webserver(PORT=8000, html_page='index.html')[source]

	




	
pybraincompare.template.visual.view(html_snippet)[source]

	






Module contents
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pybraincompare.testing package


Submodules




pybraincompare.testing.test_connectogram module




pybraincompare.testing.test_correlation module

Test regional and whole brain correlation scores


	
pybraincompare.testing.test_correlation.test_simulated_correlations()[source]

	






pybraincompare.testing.test_histogram module

Test histogram output


	
pybraincompare.testing.test_histogram.test_histogram_output()[source]

	






pybraincompare.testing.test_masking module

Test that pairwise deletion mask (intersection) returns expected values


	
pybraincompare.testing.test_masking.test_binary_deletion_mask()[source]

	




	
pybraincompare.testing.test_masking.test_binary_deletion_mask_values()[source]

	




	
pybraincompare.testing.test_masking.test_binary_deletion_vector()[source]

	






pybraincompare.testing.test_scatterplot_compare module

Test scatterplot compare output


	
pybraincompare.testing.test_scatterplot_compare.test_scatterplot_error_message()[source]

	






pybraincompare.testing.test_transformation module

Test transformation functions


	
pybraincompare.testing.test_transformation.test_masked_transformation()[source]

	




	
pybraincompare.testing.test_transformation.test_unmasked_transformation()[source]

	






Module contents
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  Source code for pybraincompare.template.visual

'''
visual.py: part of pybraincompare package
Functions to visualize in browser

'''
from pybraincompare.template.futils import make_tmp_folder
import SimpleHTTPServer
import SocketServer
import webbrowser


'''View code in temporary browser!'''
[docs]def view(html_snippet):
  with make_tmp_folder() as tmp_dir:  
    # Write to temporary file
    tmp_file = "%s/pycompare.html" %(tmp_dir)
    internal_view(html_snippet,tmp_file)


'''Internal view function'''
[docs]def internal_view(html_snippet,tmp_file):
  html_file = open(tmp_file,'wb')
  html_file.writelines(html_snippet)
  html_file.close()
  url = 'file://%s' %(tmp_file)
  webbrowser.open_new_tab(url)
  raw_input("Press Enter to finish...")


'''Web server (for Papaya Viewer in QA report'''
[docs]def run_webserver(PORT=8000,html_page="index.html"):
  Handler = SimpleHTTPServer.SimpleHTTPRequestHandler
  httpd = SocketServer.TCPServer(("", PORT), Handler)
  print "Serving pybraincompare at port", PORT
  webbrowser.open("http://localhost:%s/%s" %(PORT,html_page))
  httpd.serve_forever()



"""Get svg html from matplotlib figures (eg, glass brain images)"""
[docs]def get_svg_html(mpl_figures):
  svg_images = []
  with make_tmp_folder() as tmp_dir:  
    for fig in mpl_figures:
      tmp_svg = "%s/mplfig.svg" %(tmp_dir)
      fig.savefig(tmp_svg)
      fig_data = open(tmp_svg,"rb").readlines()
      svg_images.append(fig_data)
  return svg_images
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  Source code for pybraincompare.testing.test_masking

#!/usr/bin/python

"""
Test that pairwise deletion mask (intersection) returns expected values
"""
from pybraincompare.mr.datasets import get_pair_images, get_data_directory
from pybraincompare.compare.mrutils import make_binary_deletion_mask, make_binary_deletion_vector
from pybraincompare.mr.datasets import get_data_directory
from numpy.testing import assert_array_equal, assert_almost_equal, assert_equal
from nose.tools import assert_true, assert_false
from nilearn.image import resample_img
import nibabel
import random
import pandas
import numpy
import os

'''Test that binary deletion mask returns expected overlap given two images, nans and zeros'''
[docs]def test_binary_deletion_mask():

  mr_directory = get_data_directory()
  standard = "%s/MNI152_T1_8mm_brain_mask.nii.gz" %(mr_directory)
  brain_mask = nibabel.load(standard) 
  unzip = lambda l:tuple(zip(*l))
  
  # We will generate data with the following overlap percentages
  overlap_percents = [0.0,0.25,0.5,0.75,1.0]
  for overlap in overlap_percents:
    image1 = numpy.zeros(brain_mask.shape)
    image2 = numpy.zeros(brain_mask.shape)
    x,y,z = numpy.where(brain_mask.get_data()==1)
    idx = zip(x,y,z)
    numpy.random.shuffle(idx) 
    number_voxels = len(idx)
    number_overlap_voxels = int(numpy.floor(overlap*number_voxels))
    remaining_voxels = int(number_voxels - number_overlap_voxels)
    # We break the remaining voxels into 4 groups:
    # - nans that will overlap
    # - zeros that will overlap (no change to images here, already zeros)
    # - nans in image1, random sample of values in image2
    # - zeros in image2, random sample of values in image1 
    group_size = remaining_voxels/4
    if overlap != 0.0:
      # Here are the overlapping voxels for each image
      overlap_idx = unzip(idx[0:number_overlap_voxels])
      image1[overlap_idx] = 1
      image2[overlap_idx] = 1 
    if overlap != 1.0: 
      # Nans that will overlap
      nans_overlap_idx = unzip(idx[number_overlap_voxels:(number_overlap_voxels+group_size)])
      image1[nans_overlap_idx] = numpy.nan
      image2[nans_overlap_idx] = numpy.nan
      # Nans in image1, random sample of values in image 2
      start = number_overlap_voxels+group_size
      end = number_overlap_voxels+2*group_size
      nans_image1 = idx[start:end]
      values_image2 = unzip(random.sample(nans_image1,int(group_size/2)))
      image1[unzip(nans_image1)] = numpy.nan
      image2[values_image2] = 0.5
      # Zeros in image2, random sample of values in image 1
      start = number_overlap_voxels+2*group_size
      end = number_overlap_voxels+3*group_size
      zeros_image2 = idx[start:end]
      values_image1 = unzip(random.sample(zeros_image2,int(group_size/2)))
      image1[values_image1] = 0.75
    # Create nifti images and pdmask
    nii1 = nibabel.Nifti1Image(image1,affine=brain_mask.get_affine(),header=brain_mask.get_header())
    nii2 = nibabel.Nifti1Image(image2,affine=brain_mask.get_affine(),header=brain_mask.get_header())
    pdmask = make_binary_deletion_mask([nii1,nii2]) 
    actual_overlap = len(numpy.where(pdmask!=0)[0])
    print "Overlap %s percent: should have %s, actual %s" %(overlap,number_overlap_voxels,actual_overlap)
    assert_equal(actual_overlap,number_overlap_voxels)


'''Test that returned image is binary, no nans, infs'''
[docs]def test_binary_deletion_mask_values():
   
  images = get_pair_images(voxdims=["2","2"]) 
  image1 = nibabel.load(images[0])
  image2 = nibabel.load(images[1]) 
  pdmask = make_binary_deletion_mask([image1,image2]) 
  assert_equal(numpy.unique(pdmask)[0],0.0)
  assert_equal(numpy.unique(pdmask)[1],1.0)
  assert_false(numpy.isnan(pdmask).any())
  assert_false(numpy.isinf(pdmask).any())   
     

'''Test that binary deletion mask returns expected overlap given two images, nans and zeros'''
[docs]def test_binary_deletion_vector():

  mr_directory = get_data_directory()
  
  # We will generate data with the following overlap percentages
  overlap_percents = [0.0,0.25,0.5,0.75,1.0]
  for overlap in overlap_percents:
    vector_length = 10000
    image_vector1 = numpy.zeros((vector_length))
    image_vector2 = numpy.zeros((vector_length))
    number_overlap_voxels = int(numpy.floor(overlap*vector_length))
    remaining_voxels = int(vector_length - number_overlap_voxels)
    idx = range(0,vector_length)
    # We break the remaining voxels into 4 groups:
    # - nans that will overlap
    # - zeros that will overlap (no change to images here, already zeros)
    # - nans in image1, random sample of values in image2
    # - zeros in image2, random sample of values in image1 
    group_size = remaining_voxels/4
    if overlap != 0.0:
      # Here are the overlapping voxels for each image
      overlap_idx = range(0,number_overlap_voxels)
      image_vector1[overlap_idx] = 1
      image_vector2[overlap_idx] = 1 
    if overlap != 1.0: 
      # Nans that will overlap
      nans_overlap_idx = range(number_overlap_voxels,(number_overlap_voxels+group_size))
      image_vector1[nans_overlap_idx] = numpy.nan
      image_vector2[nans_overlap_idx] = numpy.nan
      # Nans in image1, random sample of values in image 2
      start = number_overlap_voxels+group_size
      end = number_overlap_voxels+2*group_size
      nans_image1 = idx[start:end]
      values_image2 = range(nans_image1[-1],(nans_image1[-1] + int(group_size/2)))
      image_vector1[nans_image1] = numpy.nan
      image_vector2[values_image2] = 0.5
      # Zeros in image2, random sample of values in image 1
      start = number_overlap_voxels+2*group_size
      end = number_overlap_voxels+3*group_size
      zeros_image2 = idx[start:end]
      values_image1 = range(zeros_image2[-1],(zeros_image2[-1] + int(group_size/2)))
      image_vector1[values_image1] = 0.75
    # Create nifti images and pdmask
    pdmask = make_binary_deletion_vector([image_vector1,image_vector2]) 
    actual_overlap = len(numpy.where(pdmask!=0)[0])
    print "Overlap %s percent: should have %s, actual %s" %(overlap,number_overlap_voxels,actual_overlap)
    assert_equal(actual_overlap,number_overlap_voxels)
   
    # Also check that is binary
    if overlap != 0 and overlap != 1:
      assert_equal(numpy.unique(pdmask)[0],0)
      assert_equal(numpy.unique(pdmask)[1],1)

    if overlap == 0:
      assert_equal(numpy.unique(pdmask)[0],0)

    if overlap == 1:
      assert_equal(numpy.unique(pdmask)[0],1)
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  Source code for pybraincompare.testing.test_correlation

#!/usr/bin/python

"""
Test regional and whole brain correlation scores
"""
from pybraincompare.compare.mrutils import make_binary_deletion_mask,do_mask
from numpy.testing import assert_array_equal, assert_almost_equal, assert_equal
from pybraincompare.compare.maths import calculate_correlation
from pybraincompare.mr.datasets import get_data_directory
from nose.tools import assert_true, assert_false
from scipy.stats import norm, pearsonr
import nibabel
import random
import pandas
import numpy
import os

# https://github.com/NeuroVault/NeuroVault/issues/133#issuecomment-74464393
'''Test that pybraincompare returns same simulated correlations'''
[docs]def test_simulated_correlations():

  # Get standard brain mask
  mr_directory = get_data_directory()
  standard = "%s/MNI152_T1_2mm_brain_mask.nii.gz" %(mr_directory)
  thresholds = [0.0,0.5,1.0,1.5,1.96,2.0]

  # Generate random data inside brain mask, run 10 iterations
  standard = nibabel.load(standard)
  number_values = len(numpy.where(standard.get_data()!=0)[0])
  numpy.random.seed(9191986)
  for x in range(0,10):  
    data1 = norm.rvs(size=number_values)
    data2 = norm.rvs(size=number_values)
    corr = pearsonr(data1,data2)[0]
      
    # Put into faux nifti images
    mr1 = numpy.zeros(standard.shape)
    mr1[standard.get_data()!=0] = data1
    mr1 = nibabel.nifti1.Nifti1Image(mr1,affine=standard.get_affine(),header=standard.get_header())
    mr2 = numpy.zeros(standard.shape)
    mr2[standard.get_data()!=0] = data2
    mr2 = nibabel.nifti1.Nifti1Image(mr2,affine=standard.get_affine(),header=standard.get_header())  
    pdmask = make_binary_deletion_mask([mr1,mr2])
    pdmask = nibabel.Nifti1Image(pdmask,header=mr1.get_header(),affine=mr1.get_affine())
    score = calculate_correlation(images = [mr1,mr2],mask=pdmask)  
    assert_almost_equal(corr,score,decimal=5)
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  Source code for pybraincompare.template.templates

'''
templates.py: part of pybraincompare package
Functions to work with html templates

'''

from futils import get_package_dir
import pandas
import os
import re

[docs]def get_template(html_name,data_frame=None):
  template = read_template(html_name)
  if isinstance(data_frame,pandas.core.frame.DataFrame):
    replacements = data_frame.columns
    for rep in replacements:
      dat = data_frame[rep]
      dat = [str(d) for d in dat]
      dat = ",".join(dat)
      template = [t.replace(rep,dat) for t in template]
  return template


# Add code string to end of template

[docs]def add_javascript_function(function_code,template):
  template.append("<script>\n%s\n</script>" % (function_code))
  return template

# Remove scripts (css or js) from html_snippet

[docs]def remove_resources(html_snippet,script_names):
  expression = re.compile("|".join(script_names))
  filtered_template = [x for x in html_snippet if not expression.search(x)]
  return filtered_template


[docs]def save_template(html_snippet,output_file):
  filey = open(output_file,"wb")
  filey.writelines(html_snippet)
  filey.close()


[docs]def read_template(html_name):

  # Get package directory
  ppwd = get_package_dir()  
  html_name = html_name + ".html"
  template_file = os.path.join(ppwd,'html', html_name)
  return open(template_file,"r").readlines()


'''Add strings (eg, svg code) to a template - the key of the atlas_svg should correspond to replacement text. eg, svg["coronal"] will replace [coronal] tag in template!'''
[docs]def add_string(svg,template):
  # If the number of svgs is != text_substitutions, we add them all to same spot
  for tag,code in svg.iteritems():
    template = [t.replace("[%s]" %(tag),"%s" %(code)) for t in template]
  return template


'''Get an image by name in the img directory'''
[docs]def get_image(image_name):
  ppwd = get_package_dir()  
  return os.path.join(ppwd,'img', image_name)
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  Source code for pybraincompare.template.futils

import os
import tempfile
import shutil
import contextlib
import futils
import zipfile
import numpy as np

# Get the directory of the package
[docs]def get_package_dir():
   return os.path.abspath(os.path.join(os.path.dirname(futils.__file__)))

# Make directory

[docs]def make_dir(directory):
  if not os.path.exists(directory):
    os.makedirs(directory)

# Unzip static files to temporary directory

[docs]def unzip(source,dest_dir):
  with zipfile.ZipFile(source, "r") as z:
    z.extractall(dest_dir)

# Make temporary directory

@contextlib.contextmanager
[docs]def make_tmp_folder():
  temp_dir = tempfile.mkdtemp()
  yield temp_dir
  shutil.rmtree(temp_dir)

# Filename

[docs]def get_name(path):
    return os.path.split(path)[1].split(".")[0]

# Generate new png paths to correspond to nifti filenames

[docs]def make_png_paths(nifti_files):
  image_paths = []
  for i in range(0,len(mr_files)):
    image = mr_files[i]
    tmp_svg = "%s/tmpbrain%s.png" %(tmp_dir,i)
    make_glassbrain_image(image,tmp_svg)
    image_paths.append(tmp_svg)
  return image_paths

# Get unique values in a list of lists

[docs]def unwrap_list_unique(list_of_lists):
  uniques = []
  for listy in list_of_lists:
    uniques = uniques + [item for item in listy]
  uniques = list(np.unique(uniques))
  return uniques
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  Source code for pybraincompare.testing.test_histogram

#!/usr/bin/python

"""
Test histogram output
"""
from numpy.testing import assert_array_equal, assert_almost_equal, assert_equal
from pybraincompare.report.histogram import plot_histogram
from pybraincompare.mr.datasets import get_pair_images
from nose.tools import assert_true, assert_false
import re

'''Test that histogram returns same output'''
[docs]def test_histogram_output():
    image = get_pair_images()[0]
    html_snippet = plot_histogram(image,view_in_browser=False)
    html_snippet = "".join(html_snippet)

    # This is the output we should get
    expected_output = '<script src="https://cdnjs.cloudflare.com/ajax/libs/Chart.js/1.0.2/Chart.min.js"></script>\n\n<!-- Image Histogram-->\n<div id = "imagehistogram" class="span12 widget blue" onTablet="span11" onDesktop="span12">\n<div class="clearfix"></div><br>\n<canvas id="histogram" width="1000" height="400"></canvas>\n    <script>\n\tvar ctx = document.getElementById("histogram").getContext("2d");\n        var data = {\n    \tlabels: ["-3.68","-3.38","-3.09","-2.79","-2.49","-2.19","-1.90","-1.60","-1.30","-1.00","-0.71","-0.41","-0.11","0.19","0.48","0.78","1.08","1.38","1.67","1.97","2.27","2.57","2.86","3.16","3.46","3.76"],\n\t\twidth: 400,\n   \t \tdatasets: [\n        \t{\n            \t    label: "Image Histogram",\n            \t    fillColor: "rgba(220,220,220,0.5)",\n            \t    strokeColor: "rgba(220,220,220,0.8)",\n            \t    highlightFill: "rgba(220,220,220,0.75)",\n            \t    highlightStroke: "rgba(220,220,220,1)",\n            \t    data: ["12","61","259","628","1248","2221","3553","4935","6394","8883","13358","20249","34123","20216","14296","10137","7003","4402","2532","1245","612","230","50","16","7"]\n                }]\n\t};\n        histogram = new Chart(ctx).Bar(data, { multiTooltipTemplate: "<%= datasetLabel %> - <%= value %>", scaleFontColor: "#000"});    \t\t\t\t\t\n    </script>\n</div>\n'

    assert_equal(expected_output,html_snippet)
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  Source code for pybraincompare.testing.test_scatterplot_compare

#!/usr/bin/python

"""
Test scatterplot compare output
"""
from numpy.testing import assert_array_equal, assert_almost_equal, assert_equal
from pybraincompare.mr.datasets import get_data_directory
from pybraincompare.compare.scatterplot import scatterplot_compare
from nose.tools import assert_true, assert_false
from scipy.stats import norm
import nibabel
import random
import numpy
import re

# https://github.com/NeuroVault/NeuroVault/issues/133#issuecomment-74464393
# This test works locally, does not work on Travis. Removed from run_tests
'''Test that scatterplot compare returns error message for the following cases:
Case 1: no overlap in the images
Case 2: fewer than three surviving values for all regions
'''
[docs]def test_scatterplot_error_message():

  # Get standard brain mask
  mr_directory = get_data_directory()
  standard = "%s/MNI152_T1_8mm_brain_mask.nii.gz" %(mr_directory)
  standard = nibabel.load(standard)
  unzip = lambda l:tuple(zip(*l))

  # This is the error message we should see
  error = re.compile('Scatterplot Comparison Correlations Not Possible')

  # Case 1: provided pdmask masks all voxels (eg, no overlap in images) 
  data1 = norm.rvs(size=500)
  data2 = norm.rvs(size=500)  
  image1 = numpy.zeros(standard.shape)
  image2 = numpy.zeros(standard.shape)
  x,y,z = numpy.where(standard.get_data()==1)
  idx = zip(x,y,z)
  image1_voxels = unzip(idx[0:500])
  image2_voxels = unzip(idx[1500:2000])
  image1[image1_voxels] = data1
  image2[image2_voxels] = data2
  image1 = nibabel.nifti1.Nifti1Image(image1,affine=standard.get_affine(),header=standard.get_header())  
  image2 = nibabel.nifti1.Nifti1Image(image2,affine=standard.get_affine(),header=standard.get_header())  
  html_snippet,data_table = scatterplot_compare(images=[image1,image2],
                                                        reference = standard,
                                                        image_names=["image 1","image 2"],
                                                        corr_type="pearson")
  html_snippet = " ".join(html_snippet)
  assert_true(bool(error.search(html_snippet)))

  # Case 2: fewer than 3 voxels overlapping
  data1 = norm.rvs(size=2)
  data2 = norm.rvs(size=2)  
  image1 = numpy.zeros(standard.shape)
  image2 = numpy.zeros(standard.shape)
  x,y,z = numpy.where(standard.get_data()==1)
  idx = zip(x,y,z)
  idx = unzip(idx[10:12])
  image1[idx] = data1
  image2[idx] = data2
  image1 = nibabel.nifti1.Nifti1Image(image1,affine=standard.get_affine(),header=standard.get_header())  
  image2 = nibabel.nifti1.Nifti1Image(image2,affine=standard.get_affine(),header=standard.get_header())  
  html_snippet,data_table = scatterplot_compare(images=[image1,image2],
                                                        reference = standard,
                                                        image_names=["image 1","image 2"],
                                                        corr_type="pearson")
  html_snippet = " ".join(html_snippet)
  assert_true(bool(error.search(html_snippet)))

  # Case 2: But 3 should work
  data1 = norm.rvs(size=3)
  data2 = norm.rvs(size=3)  
  image1 = numpy.zeros(standard.shape)
  image2 = numpy.zeros(standard.shape)
  x,y,z = numpy.where(standard.get_data()==1)
  idx = zip(x,y,z)
  idx = unzip(idx[10:13])
  image1[idx] = data1
  image2[idx] = data2
  image1 = nibabel.nifti1.Nifti1Image(image1,affine=standard.get_affine(),header=standard.get_header())  
  image2 = nibabel.nifti1.Nifti1Image(image2,affine=standard.get_affine(),header=standard.get_header())  
  html_snippet,data_table = scatterplot_compare(images=[image1,image2],
                                                        reference = standard,
                                                        image_names=["image 1","image 2"],
                                                        corr_type="pearson")
  html_snippet = " ".join(html_snippet)
  assert_false(bool(error.search(html_snippet)))
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  Source code for pybraincompare.testing.test_transformation

#!/usr/bin/python

"""
Test transformation functions
"""
from pybraincompare.mr.transformation import make_resampled_transformation_vector, make_resampled_transformation
from pybraincompare.mr.datasets import get_pair_images, get_standard_brain
from numpy.testing import assert_array_equal, assert_almost_equal, assert_equal
from nose.tools import assert_true, assert_false
import nibabel
import random
import pandas
import numpy
import os

[docs]def test_masked_transformation():
    image1 = nibabel.load(get_pair_images()[0])
    brain_4mm = get_standard_brain(4)
    nonzero_voxels = brain_4mm.get_data()[brain_4mm.get_data()!=0].shape[0]
    image1_vector = make_resampled_transformation_vector(image1,resample_dim=[4,4,4],standard_mask=True)
    assert_equal(nonzero_voxels,len(image1_vector))

    brain_8mm = get_standard_brain(8)
    nonzero_voxels = brain_8mm.get_data()[brain_8mm.get_data()!=0].shape[0]
    image1_vector = make_resampled_transformation_vector(image1,resample_dim=[8,8,8],standard_mask=True)
    assert_equal(nonzero_voxels,len(image1_vector))


[docs]def test_unmasked_transformation():
    image1 = nibabel.load(get_pair_images()[0])
    nonzero_voxels = len(image1.get_data().flatten())
    image1_vector = make_resampled_transformation_vector(image1,resample_dim=[2,2,2],standard_mask=False)
    assert_equal(nonzero_voxels,len(image1_vector))

    brain_4mm = get_standard_brain(4)
    nonzero_voxels = len(brain_4mm.get_data().flatten())
    image1_vector = make_resampled_transformation_vector(image1,resample_dim=[4,4,4],standard_mask=False)
    assert_equal(nonzero_voxels,len(image1_vector))
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  Source code for pybraincompare.compare.search

'''
search.py: part of pybraincompare package
Generate search interfaces to compare images

'''
from pybraincompare.template.templates import get_template, add_string, add_javascript_function, remove_resources
from mrutils import get_standard_mask, do_mask, make_binary_deletion_mask, resample_images_ref, get_nii_obj
from pybraincompare.template.futils import unwrap_list_unique
from pybraincompare.mr.datasets import get_mni_atlas
from maths import calculate_correlation
import numpy as np
import collections
import pandas
import nibabel
import os


# SIMILARITY SEARCH ###############################################################################################

# Search interface to show images most similar to a query
"""similarity_search: interface to see most similar brain images.
image_scores: list of image scores
tags: a list of lists of tags, one for each image, in same order as data
png_paths: a list of pre-generated png images, one for each image, in same order as data
query_png: full path to query png image. Must be in png_paths
query_id: id of query image, must be in image_ids
button_url: prefix of url that the "compare" button will link to. format will be prefix/[query_id]/[other_id]
image_url: prefix of the url that the "view" button will link to. format will be prefix/[other_id]
image_ids: all image ids that correspond to same order of png paths, tags, and scores
max_results: maximum number of results to return
absolute_value: return absolute value of score (default=True)
top_text: a list of text labels to show on top of images [OPTIONAL]
bottom_text: a list of text labels to show on bottoms of images [OPTIONAL]
remove_scripts: list of strings corresponding to js or css template tags to remove [OPTIONAL]
"""
[docs]def similarity_search(image_scores,tags,png_paths,query_png,query_id,button_url,image_url,image_ids,
                     max_results=100,absolute_value=True,top_text=None,bottom_text=None,
                     container_width=940,remove_scripts=None):

  # Get template
  template = get_template("similarity_search")

  if query_id not in image_ids:
    print "ERROR: Query id must be in list of image ids!"
    return

  if len(tags) != len(png_paths) != len(image_ids):
    print "ERROR: Number of image paths, tags, number of rows and columns in data frame must be equal"
    return

  if query_png not in png_paths: 
    print "ERROR: Query image png path must be in data frame 'png' paths!" 
    return

  corr_df = pandas.DataFrame() 
  corr_df["png"] = png_paths
  corr_df["tags"] = tags
  corr_df["scores"] = image_scores
  corr_df["image_ids"] = image_ids
  corr_df["top_text"] = top_text
  corr_df["bottom_text"] = bottom_text
  corr_df.index = image_ids

  html_snippet = calculate_similarity_search(template=template,corr_df=corr_df,query_png=query_png,
                                       query_id=query_id,button_url=button_url,image_url=image_url,
                                       max_results=max_results,absolute_value=absolute_value,
                                       container_width=container_width)

  if remove_scripts != None:
    if isinstance(remove_scripts,str): remove_scripts = [remove_scripts]
    html_snippet = remove_resources(html_snippet,script_names=remove_scripts)
  return html_snippet



"""Generate web interface for similarity search
template: html template (similarity_search)
query_png: image png (must be in "png" column) that the others will be compared to
query_id: id of the query image, to look up in corr_df
corr_df: matrix of correlation values for images, with "png" column corresponding to image paths, "tags" corresponding to 
button_url: prefix of url that the "compare" button will link to. format will be prefix/[query_id]/[other_id]
image_url: prefix of the url that the "view" button will link to. format will be prefix/[other_id]
max_results: maximum number of results to return
absolute_value: return absolute value of score (default=True)
responsive: for larger number of returned results: will load images only when scrolled to.
"""

[docs]def calculate_similarity_search(template,query_png,query_id,corr_df,button_url,
                                image_url,max_results,absolute_value,container_width,responsive=True):
  """calculate_similarity_search_df starts with pandas data frame to make similarity interface"""
  query_row = corr_df[corr_df["png"] == query_png]
    
  # Sort based on (absolute value of) similarity score
  if absolute_value: 
    query_similar = corr_df["scores"].abs()
    query_similar.sort(ascending=False)
    query_similar = corr_df.loc[query_similar.index]
  else: query_similar = corr_df.sort(columns="scores",ascending=False)
  
  # Remove the query image, and cut down to 100 results
  query_similar = query_similar[query_similar.index != query_id]
  if query_similar.shape[0] > max_results: query_similar = query_similar[0:max_results]

  # Prepare data for show_similarity_search
  image_ids = query_similar.image_ids.tolist()
  all_tags = query_similar.tags.tolist()
  scores = np.round(query_similar.scores.values,2)
  png_images = query_similar.png.tolist()
  top_text = query_similar.top_text.tolist()
  bottom_text = query_similar.bottom_text.tolist()

  # Get the unique tags
  unique_tags = unwrap_list_unique(all_tags)
  placeholders = dict()
  for tag in unique_tags: placeholders[tag] = tag.replace(" ","")

  # Create custom urls
  button_urls = ["%s/%s/%s" %(button_url,query_id,x) for x in image_ids]
  image_urls = ["%s/%s" %(image_url,x) for x in image_ids]

  # Create portfolio with images and tags
  #if responsive == True:
  #    portfolio = create_glassbrain_portfolio_responsive(image_paths=png_images,all_tags=all_tags,unique_tags=unique_tags,
  #                                        placeholders=placeholders,values=scores,button_urls=button_urls,
  #                                        image_urls=image_urls,top_text=top_text,bottom_text=bottom_text)     
  #else:
  portfolio = create_glassbrain_portfolio(image_paths=png_images,all_tags=all_tags,unique_tags=unique_tags,
                                          placeholders=placeholders,values=scores,button_urls=button_urls,
                                          image_urls=image_urls,top_text=top_text,bottom_text=bottom_text)

  elements = {"SIMILARITY_PORTFOLIO":portfolio,"CONTAINER_WIDTH":container_width}
  template = add_string(elements,template)
  html_snippet = add_string({"QUERY_IMAGE":query_png},template)
  return html_snippet



'''Base brainglass portfolio for image comparison or brainglass interface standalone'''
[docs]def create_glassbrain_portfolio(image_paths,all_tags,unique_tags,placeholders,values=None,
                                button_urls=None,image_urls=None,top_text=None,bottom_text=None):
    # Create portfolio filters
    portfolio_filters = '<div class="row"><div class="col-md-8" style="padding-left:20px"><ul class="portfolio-filter">\n<li><a class="btn btn-default active" href="#" data-filter="*">All</a></li>'     

    # Get loading message image
    glass_brain_loading = "http://placehold.it/324x128&text=Loading..."

    for t in range(0,len(unique_tags)):
      tag = unique_tags[t]; placeholder = placeholders[tag]      
      portfolio_filters = '%s<li><a class="btn btn-default" href="#" data-filter=".%s">%s</a></li>\n' %(portfolio_filters,placeholder,tag) 
    portfolio_filters = '%s</ul><!--/#portfolio-filter--></div><div>\n' %(portfolio_filters)
    portfolio_filters = '%s<img class = "query_image" src="[QUERY_IMAGE]"/></div></div>' %(portfolio_filters)

    # Create portfolio items
    portfolio_items = '<ul class="portfolio-items col-3">'
    for i in range(0,len(image_paths)):
      image = image_paths[i]    
      portfolio_items = '%s<li class="portfolio-item ' %(portfolio_items) 
      image_tags = all_tags[i]
      if image_urls != None: image_url = image_urls[i]
      else: image_url = image
      if top_text != None: ttext = "%s" %(top_text[i])
      else: ttext = ""
      if bottom_text != None: btext = "%s" %(bottom_text[i])
      else: btext = ""
      if values != None: value = values[i]
      else: value = image
      if button_urls != None: button_url = button_urls[i]
      else: button_url = image
      for it in image_tags:
        portfolio_items = '%s %s ' %(portfolio_items,placeholders[it])
      if i != (len(image_paths)-1):
          portfolio_items = '%s" style="position: absolute; left: 303px; top: 0px;">\n<div class="item-inner">\n<h5><span style="color:#FF8C00; align:right">%s</span></h5>\n<img data-layzr="%s" src="%s" alt="">\n' %(portfolio_items,ttext,image,glass_brain_loading)
          portfolio_items = '%s\n<h5>Score: %s <span style="color:#FF8C00;">%s</span></h5>\n<div class="overlay"><a class="preview btn btn-danger" href="%s">compare</i></a><a class="preview btn btn-success" href="%s">view</i></a></div></div></li><!--/.portfolio-item-->' %(portfolio_items,value,btext,button_url,image_url)
      else:
          portfolio_items = '%s" style="position: absolute; left: 303px; top: 0px;">\n<div class="item-inner">\n<h5><span style="color:#FF8C00; align:right">%s</span></h5>\n<img data-layzr="%s" src="%s" alt="" onload="imgLoaded(this)">\n' %(portfolio_items,ttext,image,glass_brain_loading)
          portfolio_items = '%s\n<h5>Score: %s <span style="color:#FF8C00;">%s</span></h5>\n<div class="overlay"><a class="preview btn btn-danger" href="%s">compare</i></a><a class="preview btn btn-success" href="%s">view</i></a></div></div></li><!--/.portfolio-item-->' %(portfolio_items,value,btext,button_url,image_url)
    portfolio_items = '%s\n</ul>' %(portfolio_items)                
    portfolio = '%s%s' %(portfolio_filters,portfolio_items)
    return portfolio
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  Source code for pybraincompare.compare.maths

'''
maths.py: part of pybraincompare package
Simple math functions

'''

from mrutils import resample_images_ref, apply_threshold, generate_thresholds, do_mask
from scipy.stats import pearsonr, spearmanr
import numpy as np
import maths
import pandas
import nibabel

[docs]def percent_to_float(x):
  return float(x.strip('%'))/100


'''Calculate a correlation between two images
- images: list of 2 nibabel objects
- corr_type: correlation type pearson or spearman [default pearson]
- atlas: a pybraincompare atlas object [optional]

Calls calculate_pairwise_correlation, or calculate_atlas_correlation,
which work with vectors. If you do masking of images an atlas on your
own, you can call these other functions directly to produce a single
or regional correlation.

If an atlas is supplied, will return a data frame as follows:
- summary: If True, return only the regional labels with correlations
           If False, return entire dataframe 
'''
[docs]def calculate_correlation(images,mask=None,atlas=None,summary=False,corr_type="pearson"):

  if mask != None:
    masked = do_mask(images=images,mask=mask)
  else: # No mask means we include all voxels, including outside brain
    masked =  np.vstack((np.array(images[0].get_data().flatten()),
                         np.array(images[1].get_data().flatten())))

  # A return value of "nan" indicates that there was not overlap between mask and images
  if np.isnan(masked).all():
    corr = np.nan
  else:
    # If we want a whole brain correlation score, (no atlas specified)
    if atlas == None:
      corr = calculate_pairwise_correlation(masked[0],masked[1],corr_type=corr_type)
    else:  
      atlas_nii = nibabel.load(atlas.file)
      if not (atlas_nii.get_affine() == images[0].get_affine()).all():  
        atlas_nii, ref_nii = resample_images_ref(images=atlas.file,reference=images[0],
                                             interpolation="nearest")

      atlas_vector = do_mask(atlas_nii,mask=mask)[0]
      atlas_labels =  ['"%s"' %(atlas.labels[str(int(x))].label) for x in atlas_vector]
      atlas_colors = ['"%s"' %(atlas.color_lookup[x.replace('"',"")]) for x in atlas_labels]

      # Need to check here if we have overlap!
      if not np.isnan(atlas_vector).all():
        corr = calculate_atlas_correlation(image_vector1=masked[0],
                                       image_vector2=masked[1],
                                       atlas_vector=atlas_vector,
                                       atlas_labels=atlas_labels,
                                       atlas_colors=atlas_colors,
                                       corr_type=corr_type,
                                       summary=summary)
      else:
        corr = np.nan
  return corr


'''Calculate a correlation value for two vectors
- image_vector1,image_vector2: vectors of equal length with image values
- corr_type: correlation type [default pearson]
- atlas_vector: single vector of region labels strings [optional]

If an atlas_vector is supplied, returns dictionary with atlas labels
If not, returns single correlation value
'''
[docs]def calculate_pairwise_correlation(image_vector1,image_vector2,corr_type="pearson",
                                   atlas_vector=None):   
  correlations = dict()

  # If we have atlas labels, return vector with labels
  if atlas_vector is not None:
    labs = np.unique(atlas_vector)
    for l in labs:
      if corr_type == "spearman": 
        corr,pval = spearmanr(image_vector1[np.where(atlas_vector == l)[0]],
                              image_vector2[np.where(atlas_vector == l)[0]])
        correlations[str(int(l))] = corr
      elif corr_type == "pearson": 
        corr,pval = pearsonr(image_vector1[np.where(atlas_vector == l)[0]],
                              image_vector2[np.where(atlas_vector == l)[0]])        
        correlations[str(int(l))] = corr

  else:
    if corr_type == "pearson": 
      corr,pval = pearsonr(image_vector1,image_vector2)
      correlations = corr
    elif corr_type == "spearman": 
      corr,pval = spearmanr(image_vector1,image_vector2)
      correlations = corr 
  return correlations


'''Return regional correlations from an atlas object:
- image_vector1,image_vector2: vectors of equal length with image values
- atlas_vector: vector of atlas labels same length as image vector
- corr_type: pearson or spearman
- summary: If True, return only the regional labels with correlations
         If False, return entire dataframe 

if summary == False (default):
INPUT_DATA_1, INPUT_DATA_2: the values in the images
ATLAS_DATA: the value (integer) in the atlas, used to match to name labels
ATLAS_LABELS: region names extracted from the atlas.xml
ATLAS_CORR: the regional correlation for some point in input data 1 or 2
ATLAS_COLOR: a hex value to render in the final d3

If summary == True
returns only region labels and corresponding correlations
'''
[docs]def calculate_atlas_correlation(image_vector1,image_vector2,atlas_vector,atlas_labels,
                                atlas_colors,corr_type="pearson",summary=False):

  df = pandas.DataFrame()
  df["INPUT_DATA_ONE"] = image_vector1
  df["INPUT_DATA_TWO"] = image_vector2
  df["ATLAS_DATA"] = atlas_vector  
  df["ATLAS_LABELS"] = atlas_labels   
  
  corrs = calculate_pairwise_correlation(image_vector1,image_vector2,
                                         atlas_vector=atlas_vector,
                                         corr_type=corr_type)
  df["ATLAS_CORR"] = [corrs[str(int(x))] for x in atlas_vector]
  df["ATLAS_COLORS"] = atlas_colors   
  
  if summary == False: 
    return df
  else:
    regional = df.copy()
    regional = regional.loc[:,regional.columns[3:5]]
    regional = regional.drop_duplicates()
    return regional
  


'''comparison for an entire pandas data frame'''
[docs]def do_multi_correlation(image_df,corr_type="pearson"):
  return image_df.corr(method=corr_type, min_periods=1)


'''from chrisfilo https://github.com/chrisfilo/mriqc'''
[docs]def calc_rows_columns(ratio, n_images):
    rows = 1
    for _ in range(100):
        columns = math.floor(ratio * rows)
        total = rows * columns
        if total > n_images:
            break

        columns = math.ceil(ratio * rows)
        total = rows * columns
        if total > n_images:
            break
        rows += 1
    return rows, columns
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  Source code for pybraincompare.mr.datasets

'''
datasets.py: part of pybraincompare package
Return sets of images or atlas files

'''

import os
import nibabel as nib
import numpy
import pybraincompare.compare.atlas as Atlas
from nilearn.image import resample_img

# Get data directory
[docs]def get_data_directory():
    mr_directory = os.path.join(os.path.abspath(os.path.dirname(Atlas.__file__) + "/.."),"mr") 
    return mr_directory

# Return paths to pybraincompare atlas

'''Returns path to MNI atlas in MNI 152 space'''
[docs]def get_mni_atlas(voxdims=["2","8"],views=None):
    atlas_directory = get_data_directory()
    atlas_xml = "%s/MNI.xml" %(atlas_directory)
    atlases = dict()
    for dim in voxdims:
        atlas_file = "%s/MNI-maxprob-thr25-%smm.nii" %(atlas_directory,dim)
        if views == None: # return all orthogonal
            atlas = Atlas.atlas(atlas_xml,atlas_file)
        else:
            atlas = Atlas.atlas(atlas_xml,atlas_file,views=views)
        atlases[dim] = atlas
    return atlases

# Get pair of images, only available are currently 2 and 8 mm.

[docs]def get_pair_images(voxdims=["2","2"]):
    mr_directory = get_data_directory()
    image1 = "%s/%smm16_zstat1_1.nii" %(mr_directory,voxdims[0])
    image2 = "%s/%smm16_zstat3_1.nii" %(mr_directory,voxdims[1])
    return [image1,image2]

# Get pybraincompare standard brain (from FSL) if user doesn't have software

[docs]def get_standard_brain(voxdim=2):
    mr_directory = get_data_directory()
    brain = "%s/MNI152_T1_%smm_brain.nii.gz" %(mr_directory,voxdim)
    if not os.path.exists(brain):
        brain = nib.load("%s/MNI152_T1_2mm_brain.nii.gz" %(mr_directory))
        brain = resample_img(brain,target_affine=numpy.diag([voxdim,voxdim,voxdim]))
        return brain
    else:
        return nib.load(brain)

# Get pybraincompare standard brain mask (from FSL) if user doesn't have software

[docs]def get_standard_mask(voxdim=2):
    mr_directory = get_data_directory()
    mask = "%s/MNI152_T1_%smm_brain_mask.nii.gz" %(mr_directory,voxdim)
    if not os.path.exists(mask):
        mask = nib.load("%s/MNI152_T1_2mm_brain_mask.nii.gz" %(mr_directory))
        mask = resample_img(mask,target_affine=numpy.diag([voxdim,voxdim,voxdim]),interpolation="nearest")
        return mask
    else:
        return nib.load(mask)
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  Source code for pybraincompare.mr.transformation

'''
transformation.py: part of pybraincompare package
Return transformations of images

'''
from pybraincompare.mr.datasets import get_standard_brain
from pybraincompare.compare.mrutils import get_nii_obj
from nilearn.image import resample_img
import nibabel as nib
import numpy
import os

# Return resampled transformation image as vector
[docs]def make_resampled_transformation_vector(nii_obj,resample_dim=[4,4,4],standard_mask=True):

    resamp_nii = make_resampled_transformation(nii_obj,resample_dim,standard_mask)
    if standard_mask:
        standard = get_standard_brain(voxdim=resample_dim[0])
        return resamp_nii.get_data()[standard.get_data()!=0]
    else:
        return resamp_nii.get_data().flatten()


# Make a resampled image transformation

[docs]def make_resampled_transformation(nii_obj,resample_dim=[4,4,4],standard_mask=True):

    nii_obj = get_nii_obj(nii_obj)[0]

    # To set 0s to nan, we need to have float64 data type
    true_zeros = numpy.zeros(nii_obj.shape) # default data_type is float64
    true_zeros[:] = nii_obj.get_data()
    true_zeros[true_zeros==0] = numpy.nan

    # Resample image to 4mm voxel, nans are preserved
    true_zeros = nib.nifti1.Nifti1Image(true_zeros,affine=nii_obj.get_affine())
    
    # Standard brain masking
    if standard_mask == True:
        standard = get_standard_brain(voxdim=resample_dim[0])
        true_zeros = resample_img(true_zeros,target_affine=standard.get_affine(), 
                                  target_shape=standard.shape)
      
        # Mask the image 
        masked_true_zeros = numpy.zeros(true_zeros.shape)
        masked_true_zeros[standard.get_data()!=0] = true_zeros.get_data()[standard.get_data()!=0]
        true_zeros = nib.nifti1.Nifti1Image(masked_true_zeros,affine=true_zeros.get_affine())

    # or just resample
    else: 
        if (resample_dim != numpy.diag(true_zeros.get_affine())[0:3]).all():
            true_zeros = resample_img(true_zeros,target_affine=numpy.diag(resample_dim))

    return true_zeros
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  Source code for pybraincompare.compare.network

'''
network.py: part of pybraincompare package
Functions for visualization of functional MRI

'''
from pybraincompare.template.templates import get_template, add_string
from pybraincompare.report.colors import random_colors
from pybraincompare.template.futils import get_name
import nibabel
import pandas
import numpy
import json
import os

# Connectogram data visualization
'''connectogram: Generate a d3 connectogram for a functionary connectivity matrix.
matrix_file: a tab separated correlation matrix
groups: a list of connection groups, whatever names you want
threshold: a 99% (.99) threhsold means we include the top 1% of negative and positive values
'''
[docs]def connectogram(matrix_file,groups,threshold,network_names=None):
   conn_df = pandas.read_csv(matrix_file,sep="\t")
   if conn_df.shape[0] != conn_df.shape[1]:
     print "Matrix is size [%s,%s], please check file formatting!" %(conn_df.shape[0],conn_df.shape[1])
     return
  
   if not network_names:
     network_names = groups

   # Fill NaN with 0 in matrix
   conn_df = conn_df.fillna(0)
   pos_df = conn_df.copy()
   neg_df = conn_df.copy()
   pos_df[pos_df<0] = 0
   neg_df[neg_df>0] = 0
   pos_df = pos_df.fillna(0)
   neg_df = neg_df.fillna(0)

   # Try getting quantiles for top and bottom
   qpos = numpy.percentile(pos_df,threshold*100)
   qneg = numpy.percentile(neg_df,threshold*100)

   pos_df[pos_df < qpos] = 0
   neg_df[neg_df > (-1*qneg)] = 0
   pos_df = pos_df.fillna(0)
   neg_df = neg_df.fillna(0)
   thresh_df = pos_df + neg_df
  
   # Get colors
   unique_networks = numpy.unique(network_names)
   colors = random_colors(len(unique_networks))
   network_colors = dict()
   for network in unique_networks: network_colors[network] = colors.pop(0)

   # Network node labels
   labels = list(thresh_df.columns)

   # For each, we will output a json object with our variables of interest
   myjson = []  
   c = 0
   for row in thresh_df.iterrows():
     connections = numpy.where(row[1] != 0)   
     network = network_names[c]
     if len(connections[0]) > 0: 
       connection_names = list(thresh_df.columns[connections]) 
       connection_groups = [groups[x] for x in connections[0]]      
       connection_labels = ["%s.%s" %(connection_groups[i],connection_names[i]) for i in range(0,len(connections[0]))]       
       connection_labels_string = '","'.join([str(x) for x in connection_labels])
       connection_values = row[1][connections[0]]
       connection_values_string = "|".join([str(x) for x in connection_values])
       # If we aren't at the last row       
       if c+1 != thresh_df.shape[0]:  
         myjson.append('{"name":"%s.%s","strength":"%s","x":99,"y":99,"z":99,"image":"#","order":%s,"color":"%s","network":"%s","connections":["%s"]},' %(groups[c],labels[c],connection_values_string,labels[c],network_colors[network],network,connection_labels_string))
       else:
         myjson.append('{"name":"%s.%s","strength":"%s","x":99,"y":99,"z":99,"image":"#","order":%s,"color":"%s","network":"%s","connections":["%s"]}' %(groups[c],labels[c],connection_values_string,labels[c],network_colors[network],network,connection_labels_string))
     # If there are no connections
     else:
       if c+1 != thresh_df.shape[0]:  
         myjson.append('{"name":"%s.%s","x":99,"y":99,"z":99,"image":"#","order":%s,"color":"%s","network":"%s"},' %(groups[c],labels[c],labels[c],network_colors[network],network))
       else:
         myjson.append('{"name":"%s.%s","x":99,"y":99,"z":99,"image":"#","order":%s,"color":"%s","network":"%s"}' %(groups[c],labels[c],labels[c],network_colors[network],network))
     c=c+1
   myjson = "\n".join([x for x in myjson])
   myjson = "[%s]" % myjson
   
   # Plug into the template
   template = get_template("connectogram")
   template = add_string({"CONNECTOGRAM_JSON":myjson},template)
   return template
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  Source code for pybraincompare.compare.scatterplot

'''
scatterplot.py: part of pybraincompare package
Functions to perform and create scatterplot comparisons

'''
from pybraincompare.template.templates import get_template, add_string, add_javascript_function, remove_resources, save_template
from mrutils import get_standard_mask, make_binary_deletion_mask, make_binary_deletion_vector, resample_images_ref, get_nii_obj
from pybraincompare.template.futils import make_tmp_folder, make_dir, unzip, get_package_dir
from maths import calculate_correlation, calculate_atlas_correlation
from pybraincompare.template.visual import run_webserver
from pybraincompare.mr.datasets import get_mni_atlas
from nilearn.masking import apply_mask
import numpy as np
import collections
import pandas
import nibabel
import os

# SCATTERPLOT COMPARISON #########################################################################################
'''A scatterplot comparison will compare two images by way of a scatterplot, and color points
based on an anatomical (MNI) atlas
'''

''' Generate a canvas (whole brain) scatterplot, meaning we render ALL the data and the browser does not explode.
Currently only using images registered to mni 2mm template is supported, as the atlas is part of the page template,
and currently only option is to provide output directory (to save output)
'''
[docs]def scatterplot_canvas(image_vector1,image_vector2,image_names,atlas_vector,atlas_labels,atlas_colors,output_directory,view=True):

    # Prepare output directory and files
    make_dir(output_directory)
    data_directory = "%s/data" % output_directory
    make_dir(data_directory)
    pwd = get_package_dir()
    unzip("%s/static/scatter.zip" %(pwd),output_directory)

    # Prepare data table with all points for initial rendering                           
    data_table = calculate_atlas_correlation(image_vector1,image_vector2,atlas_vector,atlas_labels,
                                atlas_colors,corr_type="pearson",summary=False)
    data_table_summary = calculate_atlas_correlation(image_vector1,image_vector2,atlas_vector,atlas_labels,
                                atlas_colors,corr_type="pearson",summary=True)

    # Write data to tsv file, first for all regions
    data_table.columns = ["x","y","atlas","label","corr","color"]
    data_table_summary.columns = ["labels","corr"]

    # Write data to tsv file, now for individual regions
    for region in data_table_summary["labels"]:
        subset = data_table[data_table.label==region]
        subset.to_csv("%s/%s_data.tsv" %(data_directory,region.replace('"','')),sep="\t",index=False)

    data_table.label = [x.replace('"','') for x in data_table.label]
    data_table.color = [x.replace('"','') for x in data_table.color]    
    data_table.to_csv("%s/scatterplot_data.tsv" %(data_directory),sep="\t",index=False)

    template = get_template("scatter_canvas")  
    save_template(template,"%s/index.html" % output_directory)
    
    if view==True:
        os.chdir(output_directory)
        run_webserver(PORT=8091)    



'''scatterplot_compare_vector: Generate a d3 scatterplot with all arguments as vectors to outputs html with
the generated d3 plot. If atlas==None, no atlas will be rendered on the page. If you want to speed up
page performance, it is recommended to generate the atlas svg ahead of time, and embed in your page.
'''
[docs]def scatterplot_compare_vector(image_vector1,image_vector2,image_names,atlas_vector,atlas_labels,atlas_colors,
                               custom=None,corr_type="pearson",atlas=None,subsample_every=None,remove_scripts=None,
                               summary=False,width=1200):

  if len(image_vector1) == len(image_vector2) == len(atlas_vector) == len(atlas_labels) == len(atlas_colors):

    # Calculate a binary deletion vector - eliminating zeros and nans.
    pdmask = make_binary_deletion_vector([image_vector1,image_vector2])
    
    # If we have more than three values to compare
    if len(np.where(pdmask!=0)[0]) > 3:    

        # Mask images to those voxels
        pdmask_idx = np.where(pdmask!=0)[0]
        image_vector1 = image_vector1[pdmask_idx]
        image_vector2 = image_vector2[pdmask_idx]
        atlas_vector = np.array(atlas_vector)[pdmask_idx]
        atlas_labels = np.array(atlas_labels)[pdmask_idx]
        atlas_colors = np.array(atlas_colors)[pdmask_idx]

        if subsample_every != None:
            sample_index = np.arange(0,len(image_vector1),int(subsample_every))
            image_vector1 = image_vector1[sample_index]
            image_vector2 = image_vector2[sample_index]
            atlas_vector = atlas_vector[sample_index]
            atlas_labels = atlas_labels[sample_index]
            atlas_colors = atlas_colors[sample_index]
      
        corrs_df = calculate_atlas_correlation(image_vector1,image_vector2,atlas_vector,atlas_labels,
                                atlas_colors,corr_type="pearson",summary=False)
        error = None

    else:
        error = "Images have fewer than three values overlapping, and cannot be compared."

  else:
      error = "Lengths of image vectors, atlas vector, atlas labels, and color labels are not equal."

  # Here are all the string elements to add
  elements = [custom,{"IMAGE_1":image_names[0]},
                               {"IMAGE_2":image_names[1]},
                               {"IMAGE_1_LINK":"#"},
                               {"IMAGE_2_LINK":"#"},
                               {"SCATTER_WIDTH":width}]

  if custom == None: elements.pop(0)
  if atlas != None: elements.append(atlas)

  # If we have an error, generate empty dataframe
  if error != None:
    corrs_df = pandas.DataFrame(columns=["INPUT_DATA_ONE","INPUT_DATA_TWO","ATLAS_DATA",
                                       "ATLAS_LABELS","ATLAS_CORR","ATLAS_COLORS"])

  # Prepare template from correlation data frame
  template = make_scatterplot_interface(corrs_df,error=error,elements=elements,remove_scripts=remove_scripts)
      
  # Return complete html and raw data
  return template,corrs_df  



'''scatterplot_compare: Generate a d3 scatterplot for two registered, standardized images.
- images: list with full paths to image 1, image 2, or nibabel nifti1 images. Must be in MNI space [required]
- software: FSL or FREESURFER [default FSL]
- atlas: a pybraincompare "atlas" object, will be rendered in vis and color data points [default None]
- atlas_rendering: a pybraincompare "atlas" object for rending svg (should be higher res, 2mm) [default None]
- custom: custom dictionary of {"TEMPLATE_IDS":,"text to substitute"} [default None]
- corr: regional correlation type to include [default pearson]
- reference: if a different standard mask is desired to resample images to [default None]
- resample_dim: the dimension to resample the reference, and then images, to
- remove_scripts: will remove resources from template, if you have your own versions
'''
[docs]def scatterplot_compare(images,image_names,software="FSL",atlas=None,atlas_rendering=None,
                        custom=None,corr_type="pearson",reference=None,resample_dim=[8,8,8],
                        remove_scripts=None,width=1200):

  # Ensure that images are nibabel Nifti1Image objects
  if isinstance(images,str): images = [images]
  images_nii = get_nii_obj(images)

  # Resample to reference
  if reference == None:
    reference = get_standard_mask(software)
  images_resamp, reference_resamp = resample_images_ref(images=images_nii,
                                                        reference=reference,
                                                        interpolation="continuous",
                                                        resample_dim=resample_dim)
    
  # Prepare pairwise deletion mask to apply to data
  pdmask = make_binary_deletion_mask(images_resamp)
  pdmask = nibabel.Nifti1Image(pdmask,header=images_resamp[0].get_header(),
                               affine=images_resamp[0].get_affine())

  # Get atlas to apply to data (atlas) and to render in d3 (2mm)
  atlas, atlas2mm = get_atlas_objects(atlas,atlas_rendering)

  # We will not render the atlas if there is an error along the way
  error = None

  # Only do calculations if we have overlapping regions based on pdmask
  if not (pdmask.get_data() == 0).all():
    corr_df = calculate_correlation(images=images_resamp,mask=pdmask,
                                   atlas=atlas,corr_type=corr_type)
    # If calculate correlation returns nan, no surviving regional correlations 
    if not isinstance(corr_df,pandas.DataFrame):
      error = "No surviving correlations with atlas!"

  else: # No overlapping voxels in the pdmask
    error = "Not enough overlap in union of images!"

  # Here are all the string elements to add
  elements = [atlas2mm.svg,custom,{"IMAGE_1":image_names[0]},
                                    {"IMAGE_2":image_names[1]},
                                    {"IMAGE_1_LINK":"#"},
                                    {"IMAGE_2_LINK":"#"},
                                    {"SCATTER_WIDTH":width}]

  if custom == None: elements.pop(1)

  # If we have an error, generate empty dataframe
  if error != None:
    corr_df = pandas.DataFrame(columns=["INPUT_DATA_ONE","INPUT_DATA_TWO","ATLAS_DATA",
                                       "ATLAS_LABELS","ATLAS_CORR","ATLAS_COLORS"])

  # Prepare template from correlation data frame
  template = make_scatterplot_interface(corr_df,error=error,elements=elements,remove_scripts=remove_scripts)
      
  # Return complete html and raw data
  return template,corr_df  


# Function to combine data with scatterplot template, return template html

'''
corr_df: a pandas data frame with INPUT_DATA_ONE,INPUT_DATA_TWO, ATLAS_DATA,ATLAS_LABELS,ATLAS_CORR,ATLAS_COLORS
elements: a list of string elements to add to the template, each element is a dictionary with:
  key corresponding to tag to replace in template
  value corresponding to the text that will replace the tag
error: if specified, will replace scatterplot with error to show user
'''
[docs]def make_scatterplot_interface(corr_df,elements,error=None,remove_scripts=None):

  # We want to return only regions with 3+ points
  counts =  dict(collections.Counter(corr_df.ATLAS_LABELS.tolist()))
  regions_to_eliminate = [x for x,y in counts.iteritems() if y < 3]
  corr_df = corr_df[corr_df.ATLAS_LABELS.isin(regions_to_eliminate)==False]

  # Error: If all regions have fewer than 3 values
  if corr_df.shape[0] == 0:
    error = "Fewer than three values in all regions shared by images!"
  
  template = get_template("scatter_atlas",corr_df)  
  for element in elements:
    template = add_string(element,template)      

  if error != None:
    template = scatterplot_compare_error(template,error)

  if remove_scripts != None:
    if isinstance(remove_scripts,str): remove_scripts = [remove_scripts]
    template = remove_resources(template,script_names=remove_scripts)

  return template


# Add message to scatterplot compare that calculation was not possible

[docs]def scatterplot_compare_error(template,specific_error):
  template = add_javascript_function('d3.selectAll("svg.svglegend").remove()\nd3.selectAll("svg.svgplot").remove()\nd3.selectAll("pybrain").append("div").attr("class","alert alert-danger").attr("role","alert").attr("style","width:90%%; margin-top:30px").text("Scatterplot Comparison Correlations Not Possible: %s!")' %(specific_error),template)
  return template

# Get atlas objects based on what user has provided

'''return atlas for rendering (2mm) and atlas for applying to images (atlas) based
on what is provided by the user:
- if user doesn't specify any atlas, MNI 152 2mm is used for visual, 8mm for regions
- if user specifies an atlas, but not a rendering, the atlas is used as the rendering
- if user specifies an atlas, and a rendering, the rendering is rendered
'''
[docs]def get_atlas_objects(atlas,atlas_rendering):

  # If the user doesn't specify a custom atlas, we use MNI 152 2mm for visual, 8mm for regions
  if atlas == None:
    atlases = get_mni_atlas(["2","8"]) # 2mm (for svg) and 8mm (for roi)
    atlas2mm = atlases["2"]
    atlas = atlases["8"]
  else:
    if atlas_rendering == None: atlas2mm = atlas # we render whatever the user provided
    else: atlas2mm = atlas_rendering 

  return atlas,atlas2mm
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  Source code for pybraincompare.compare.atlas

'''
atlas.py: part of pybraincompare package
Functions to integrate atlases in image comparison

'''
from skimage.segmentation import mark_boundaries, find_boundaries
from pybraincompare.template.futils import make_tmp_folder
from scipy.spatial.distance import pdist, squareform
from pybraincompare.report.colors import get_colors
from skimage.segmentation import felzenszwalb
from skimage.util import img_as_float
from maths import percent_to_float
from nilearn import plotting
from xml.dom import minidom
import pylab as pl
import cairocffi as cairo
import nibabel
import pandas
import numpy
import os
import re


[docs]class region:
  def __init__(self,label,index,x,y,z):
    self.label = label
    self.index = index
    self.x = x
    self.y = y
    self.z = z

# Atlas object to hold a nifti object and xml labels


[docs]class atlas:
  def __init__(self,atlas_xml,atlas_file,views=["axial","sagittal","coronal"]):
    self.file = atlas_file
    self.xml = atlas_xml
    self.mr = nibabel.load(atlas_file)
    self.labels = self.read_xml(atlas_xml)
    self.svg, self.paths, self.svg_file = self.make_svg(views)

[docs]  def get_region_names(self):
    regions = dict()
    for value,region in self.labels.iteritems():
      regions[value] = region.label
    return regions


[docs]  def read_xml(self,atlas_xml):
    dom = minidom.parse(atlas_xml)
    atlases = []
    image_file = os.path.split(os.path.splitext(self.file)[0])[-1]
    for atlas in dom.getElementsByTagName("summaryimagefile"):
      atlases.append(str(os.path.split(atlas.lastChild.nodeValue)[-1]))
    if image_file in atlases:
      labels = {}
      # A value of 0 indicates no label in the image
      labels["0"] = region("No_Label",0,0,0,0)
      for lab in dom.getElementsByTagName("label"):
        # Caution - the index is 1 less than image value
        labels[str(int(lab.getAttribute("index"))+1)] = region(lab.lastChild.nodeValue.replace(" ","_"), (int(lab.getAttribute("index"))+1), lab.getAttribute("x"), lab.getAttribute("y"), lab.getAttribute("z"))
      return labels    
    else:
      print "ERROR: xml file atlas name does not match given atlas name!"
  

  '''Generate static svg of atlas (cannot manipulate in d3)'''
[docs]  def get_static_svg(self):
    svg_data = []
    with make_tmp_folder() as temp_dir:
      output_file='%s/atlas.svg' %(temp_dir)
      plotting.plot_roi(self.mr,annotate=False,draw_cross=False,cmap="nipy_spectral",black_bg=False, output_file=output_file)
      svg_file = open(output_file,'r')
      svg_data = svg_file.readlines()
      svg_file.close()
    return svg_data[4:]


  '''Generate path-based svg of atlas (paths we can manipulate in d3)'''
[docs]  def make_svg(self,views):
    # We will save complete svg (for file), partial (for embedding), and paths
    svg_data = dict(); svg_data_partial = dict(); svg_data_file = dict();
    if isinstance(views,str): views = [views]
    views = [v.lower() for v in views]
    self.views = views
    mr = self.mr.get_data()      
    middles = [numpy.round(x/2) for x in self.mr.get_shape()]         

    # Create a color lookup table
    colors_html = get_colors(len(self.labels),"hex")
    self.color_lookup = self.make_color_lookup(colors_html)
  
    with make_tmp_folder() as temp_dir:
      
      # Get all unique regions (may not be present in every slice)
      regions = [ x for x in numpy.unique(mr) if x != 0]

      # Get colors - will later be changed
      colors = get_colors(len(self.labels),"decimal")
        
      # Generate an axial, sagittal, coronal view
      slices = dict()
      for v in views:
        # Keep a list of region names that correspond to paths
        region_names = []
        # Generate each of the views
        if v == "axial": slices[v] = numpy.rot90(mr[:,:,middles[0]],2)
        elif v == "sagittal" : slices[v] = numpy.rot90(mr[middles[1],:,:],2)
        elif v == "coronal" : slices[v] = numpy.rot90(mr[:,middles[2],:],2)

        # For each region in the view, but not 0
        regions = [ x for x in numpy.unique(slices[v]) if x != 0]

        # Write svg to temporary file
        output_file = '%s/%s_atlas.svg' %(temp_dir,v)
        fo = file(output_file, 'wb')

        # Set up the "context" - what cairo calls a canvas
        width, height  = numpy.shape(slices[v])
        surface = cairo.SVGSurface (fo, width*3, height*3)
        ctx = cairo.Context (surface)
        ctx.scale(3.,3.)    

        # 90 degree rotation matrix
        rotation_matrix = cairo.Matrix.init_rotate(numpy.pi/2)
    
        for rr in range(0,len(regions)):
          index_value = regions[rr]
          #region_name = self.labels[str(index_value)].label
          filtered = numpy.zeros(numpy.shape(slices[v]))
          filtered[slices[v] == regions[rr]] = 1
          region = img_as_float(find_boundaries(filtered)) # We aren't using Canny anymore...

          ctx.set_source_rgb (float(colors[index_value-1][0]), float(colors[index_value-1][1]), float(colors[index_value-1][2])) # Solid color

          # Segment!
          segments_fz = felzenszwalb(region, scale=100, sigma=0.1, min_size=10)

          # For each cluster in the region, skipping value of 0
          for c in range(1,len(numpy.unique(segments_fz))):
            cluster = numpy.zeros(numpy.shape(region))
            cluster[segments_fz==c] = 1
            # Create distance matrix for points
            x,y = numpy.where(cluster==1)
            points = [[x[i],y[i]] for i in range(0,len(x))]
            disty = squareform(pdist(points, 'euclidean'))
            # This keeps track of which we have already visited
            visited = []; row = 0; current = points[row]
            visited.append(row)
    
            # We need to remember the first point, for the last one
            fp = current

            while len(visited) != len(points):
              thisx = current[0]
              thisy = current[1]
              ctx.move_to(thisx, thisy)
              # Find closest point, only include columns we have not visited
              distances = disty[row,:]
              distance_lookup = dict()
              # We need to preserve indices but still eliminate visited 
              for j in range(0,len(distances)):
                if j not in visited: distance_lookup[j] = distances[j]
              # Get key minimum distance
              row = min(distance_lookup, key=distance_lookup.get)
              next = points[row]
              nextx = next[0]
              nexty = next[1]
              # If the distance is more than N pixels, close the path
              # This resolves some of the rough edges too
              if min(distance_lookup) > 70:
                ctx.line_to(fp[0],fp[1])
                #cp = [(current[0]+fp[0])/2,(current[1]+fp[1])/2] 
                #ctx.curve_to(fp[0],fp[1],cp[0],cp[1],cp[0],cp[1])
                ctx.set_line_width(1)
                ctx.close_path()
                fp = next
              else:    
                #cp = [(current[0]+nextx)/2,(current[1]+nexty)/2] 
                #ctx.curve_to(nextx,nexty,cp[0],cp[1],cp[0],cp[1])
                ctx.line_to(nextx, nexty)
                # Set next point to be current
              visited.append(row)
              current = next
    
            # Go back to the first point
            ctx.move_to(current[0],current[1])
            #cp = [(current[0]+fp[0])/2,(current[1]+fp[1])/2] 
            #ctx.curve_to(fp[0],fp[1],cp[0],cp[1],cp[0],cp[1])
            ctx.line_to(fp[0],fp[1])
            # Close the path
            ctx.set_line_width (1)
            ctx.stroke()
    
        # Finish the surface
        surface.finish()
        fo.close()

        # Now grab the file, set attributes 
        # Give group name based on atlas, region id based on matching color
        dom = minidom.parse(output_file)
        for group in dom.getElementsByTagName("g"):
          group.setAttribute("id",os.path.split(self.file)[-1])
          group.setAttribute("class",v)
        expression = re.compile("stroke:rgb")
        # Add class to svg - important so can manipulate in d3
        dom.getElementsByTagName("svg")[0].setAttribute("class",v)
        for path in dom.getElementsByTagName("path"):
          style = path.getAttribute("style")
          # This is lame - but we have to use the color to look up the region
          color = [x for x in style.split(";") if expression.search(x)][0]
          color = [percent_to_float(x) for x in color.replace("stroke:rgb(","").replace(")","").split(",")]
          region_index = [x for x in range(0,len(colors)) if numpy.equal(colors[x],color).all()][0]+1
          region_label = self.labels[str(region_index)].label
          # We don't want to rely on cairo to style the paths
          self.remove_attributes(path,"style")
          self.set_attributes(path,["id","stroke"],[region_label,self.color_lookup[region_label]])

        svg_data_file[v] = dom.toxml()
        svg_data[v] = dom.toxml().replace("<?xml version=\"1.0\" ?>","") # get rid of just xml tag
        svg_data_partial[v] = "/n".join(dom.toxml().split("\n")[1:-1])
    return svg_data, svg_data_partial, svg_data_file


  '''Save svg data to file'''
[docs]  def save_svg(self,output_folder,views=None):
    if not views: views = self.views
    if not output_folder:
      print "Please specify an output directory"
    else:
      atlas_name = os.path.split(self.file)[-1].replace("[.]","-")
      for v in views:
        filey = open( "%s/%s-%s.svg" %(output_folder,atlas_name,v) ,"wb")
        filey.writelines(self.svg_file[v])
        filey.close()


  '''Internal function to add/change svg attributes'''
[docs]  def set_attributes(self,path,attributes,new_values):
    if isinstance(attributes,str): attributes = [attributes]
    if isinstance(new_values,str): new_values = [new_values]
    if len(attributes) == len(new_values):
      for a in range(0,len(attributes)):
        path.setAttribute(attributes[a],new_values[a])
    else:
      print "Please provide list of attributes with equal length to values."


  '''Internal function to remove svg attributes'''
[docs]  def remove_attributes(self,path,attributes):
    if isinstance(attributes,str): attributes = [attributes]
    for attribute in attributes:
      path.removeAttribute(attribute)


  '''Create color lookup table corresponding to regions'''
[docs]  def make_color_lookup(self,new_colors):
    color_lookup = dict()
    new_color = new_colors[:]
    for index,region in self.labels.iteritems():
      color_lookup[region.label] = new_color.pop()
    return color_lookup
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  Source code for pybraincompare.compare.mrutils

'''
mrutils.py: part of pybraincompare package
Functions work with brain maps

'''

from pybraincompare.template.futils import get_name
from pybraincompare.report.image import make_anat_image
from nilearn.masking import apply_mask, compute_epi_mask
from nilearn.image import resample_img
import subprocess
import os
import numpy
import nibabel


# GET MR IMAGE FUNCTIONS------------------------------------------------------------------
'''Returns reference mask from FSL or FREESURFER'''
[docs]def get_standard_mask(software):
  if software == "FSL":
    reference = os.path.join(os.environ['FSL_DIR'],'data', 'standard', 'MNI152_T1_2mm_brain_mask.nii.gz')
  elif software == "FREESURFER":
    reference = os.path.join(os.environ['FREESURFER_HOME'],'subjects', 'fsaverage', 'mri', 'brainmask.mgz')
  return reference


'''Returns reference brain from FSL or FREESURFER'''
[docs]def get_standard_brain(software):
  if software == "FSL":
    reference = os.path.join(os.environ['FSL_DIR'],'data', 'standard', 'MNI152_T1_2mm_brain.nii.gz')
  elif software == "FREESURFER":
    reference = os.path.join(os.environ['FREESURFER_HOME'],'subjects', 'fsaverage', 'mri', 'brain.mgz')
  return reference


'''Return MNI transformations for registration'''
[docs]def get_standard_mat(software):
  if software == "FREESURFER":
    return os.path.join(os.environ['FREESURFER_HOME'],'average', 'mni152.register.dat')


'''Returns nibabel nifti objects from a list of filenames and/or nibabel objects'''
[docs]def get_nii_obj(images):
    images_nii = []
    if isinstance(images,str): 
        images = [images]
    if isinstance(images,nibabel.nifti1.Nifti1Image):
        return [images]
    for i in range(0,len(images)):
        image = images[i]    
        if not isinstance(image,nibabel.nifti1.Nifti1Image): 
            image = nibabel.load(image)
        images_nii.append(image)
    return images_nii


# RESAMPLING -----------------------------------------------------------------------------


'''Resample many images to single reference
images: should be list of image files or nibabel images
reference: single image file or nibabel image
'''
[docs]def resample_images_ref(images,reference,interpolation,resample_dim=None):

  if isinstance(reference,str): reference = nibabel.load(reference)
  if resample_dim:
    affine = numpy.diag(resample_dim)
    reference = resample_img(reference, target_affine=affine)

  # Resample images to match reference mask affine and shape
  if not isinstance(images,list): images = [images]
  images_nii = get_nii_obj(images)

  # Make sure we don't have any with singleton dimension
  images = squeeze_fourth_dimension(images_nii)

  images_resamp = []
  for image in images_nii:
    # Only resample if the image is different from the reference
    if not (image.get_affine() == reference.get_affine()).all():
      resampled_img = resample_img(image,target_affine=reference.get_affine(), 
                                 target_shape=reference.shape,
                                 interpolation=interpolation)
    else: resampled_img = image
    images_resamp.append(resampled_img)
  return images_resamp, reference


'''squeeze out extra fourth dimension'''
[docs]def squeeze_fourth_dimension(images):
  shapes = [len(i.shape) == 4 for i in images]
  if any(v is True for v in shapes):
    squeezed=[]
    for image in images:
      squeezed_image = nibabel.Nifti1Image(numpy.squeeze(image.get_data()),affine=image.get_affine(),header=image.get_header())
      squeezed.append(squeezed_image)
    return squeezed
  else:
    return images

# MASKING --------------------------------------------------------------------------------

'''Mask registered images - should already be in same space
images: a list of nifti1 objects [same size and shape]
mask: a nifti1 object mask [same size and shape]
'''
[docs]def do_mask(images,mask):

  # If we only have one image
  if isinstance(images,nibabel.nifti1.Nifti1Image): images = [images]

  # Make sure images are 3d (squeeze out extra dimension)
  images = squeeze_fourth_dimension(images)

  # Don't trust that mask is binary  
  mask_bin = mask.get_data().astype(bool).astype(int)
  mask = nibabel.nifti1.Nifti1Image(mask_bin,affine=mask.get_affine(),header=mask.get_header())

  # if ensure_finite is True, nans and infs get replaced by zeros
  try:
    masked_data = apply_mask(images, mask, dtype='f', smoothing_fwhm=None, ensure_finite=False)
    return masked_data
  except ValueError:
    print "Reference and images affines do not match, or given mask and images, all data is masked." 
    return numpy.nan
  

'''Make binary deletion mask (pairwise deletion) - intersection of nonzero and non-nan values'''
[docs]def make_binary_deletion_mask(images):
    if isinstance(images, nibabel.nifti1.Nifti1Image):
        images = [images]
    images_data = [numpy.squeeze(image.get_data()) for image in images]
    mask = numpy.ones(images_data[0].shape)
    for image_data in images_data:
        mask *= (image_data != 0) & ~numpy.isnan(image_data)
    return mask


'''Make binary deletion vector (pairwise deletion) - intersection of nonzero and non-nan values'''
[docs]def make_binary_deletion_vector(image_vectors):
    mask = numpy.ones(image_vectors[0].shape)
    mask *= (image_vectors[0] != 0) & ~numpy.isnan(image_vectors[0])
    mask *= (image_vectors[1] != 0) & ~numpy.isnan(image_vectors[1])
    return mask


'''make in out mask
Generate masked image, return two images: voxels in mask, and voxels outside
'''
[docs]def make_in_out_mask(mask_bin,mr_folder,masked_in,masked_out,img_dir,save_png=True):
  mr_in_mask = numpy.zeros(mask_bin.shape)
  mr_out_mask = numpy.zeros(mask_bin.shape)
  mr_out_mask[mask_bin.get_data()==0] = masked_out
  mr_out_mask = nibabel.Nifti1Image(mr_out_mask,affine=mask_bin.get_affine(),header=mask_bin.get_header())
  mr_in_mask[mask_bin.get_data()!=0] = masked_in
  mr_in_mask = nibabel.Nifti1Image(mr_in_mask,affine=mask_bin.get_affine(),header=mask_bin.get_header())
  nibabel.save(mr_in_mask,"%s/masked.nii" %(mr_folder))
  nibabel.save(mr_out_mask,"%s/masked_out.nii" %(mr_folder))
  if save_png:
    make_anat_image("%s/masked.nii" %(mr_folder),png_img_file="%s/masked.png" %(img_dir))
    make_anat_image("%s/masked_out.nii" %(mr_folder),png_img_file="%s/masked_out.png" %(img_dir))
  os.remove("%s/masked_out.nii" %(mr_folder))
  return mr_in_mask,mr_out_mask

# THRESHOLDING --------------------------------------------------------------------------------

# Generate thresholds

[docs]def generate_thresholds(lower=0,upper=4,by=0.01):
  thresholds = []
  for ii in range(lower,upper):
    thresholds = thresholds + [(float(x) * by)+ii for x in range(0,100)]
  return thresholds


''' Threshold an image 
image1: nibabel nifti1 image
thresh: a threshold value for the image
direction:  posneg: include both positive and negative values [default]
            pos: include only positive values
            neg: include only negative values
'''
[docs]def apply_threshold(image1,thresh,direction="posneg"):
  data = image1.get_data()
  tmp = numpy.zeros(image1.shape)  
  if direction == "posneg":
    tmp[numpy.abs(data) >= thresh] = data[numpy.abs(data) >= thresh]  
  elif direction == "pos":
    tmp[data >= thresh] = data[data >= thresh]  
  elif direction == "neg":
    tmp[data <= thresh] = data[data <= thresh]  
  new_image = nibabel.Nifti1Image(tmp,affine = image1.get_affine(),header=image1.get_header())
  return new_image
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  Source code for pybraincompare.annotate.ontology

import sys
import json
from pybraincompare.template.templates import get_package_dir, get_template, add_string
from JSONEncoder import Node, NodeDict, NodeJSONEncoder

# Annotate and visualize data with an ontology
'''ontology_tree_from_tsv: create annotation json for set of images to visualize hierarchy, with nodes being names/counts for each category.  Image table should be organized in the following format:

ROOT    CONCEPT_A    CONTRAST_1    image_file_1
ROOT    CONCEPT_B    CONTRAST_1    image_file_2
ROOT    CONCEPT_D    CONTRAST_2    image_file_3

Each name corresponds to whatever the node is called, with the final column having the image names.
NOTE: This format is not currently compatible with any d3 visualizations, just an option for data export!
'''
[docs]def ontology_tree_from_tsv(relationship_table,output_json=None):
  data_structure = {}
  for line in open(relationship_table,'r'):
    data = line.strip().split("\t")

    current = data_structure
    for item in data[:-1]:
      if not current.has_key(item):
        current[item] = {}
      current = current[item]
    if not current.has_key(data[-1]):
      current[data[-1]] = 1
    else:
      current[data[-1]] += 1
  if output_json:
    with open(output_json,"wb") as fp:
      json.dump(data_structure,fp)

  return data_structure


'''named_ontology_tree_from_tsv: equivalent to the above, except with structured "name", "id" and "children" fields. Format should be:

id	parent	name
1	none BRAINMETA
2	1	RESPONSE_INHIBITION
3	1	RISK_SEEKING
4	2	DS000009

'''
[docs]def named_ontology_tree_from_tsv(relationship_table,output_json=None,meta_data=None):
  nodes = []

  if meta_data:
    with open(relationship_table) as f:
      for row in f.readlines()[1:]:
        meta = dict()
        nid, parent, name = row.strip().split()
        if name in meta_data.keys():
          meta[name] = meta_data[name]
        else: meta[name] = ""
        nodes.append(Node(nid, parent, name, meta))
  else:
    with open(relationship_table) as f:
      for row in f.readlines()[1:]:
        nid, parent, name = row.strip().split()
        nodes.append(Node(nid, parent, name))

  nodeDict = NodeDict()
  nodeDict.addNodes(nodes)

  rootNode = [node for nid, node in nodeDict.items() if node.parent == "none"]
  data_structure = NodeJSONEncoder().encode(rootNode[0])

  if output_json:
    filey = open(output_json,"wb")
    filey.writelines(data_structure)
    filey.close()
 
  return data_structure


'''Render d3 of ontology tree, return html with embedded data'''
[docs]def make_ontology_tree_d3(data_structure):
  temp = get_template("ontology_tree")
  temp = add_string({"INPUT_ONTOLOGY_JSON":data_structure},temp)
  return temp



'''Render d3 of ontology tree, return html with embedded data'''
[docs]def make_reverse_inference_tree_d3(data_structure):
  temp = get_template("reverse_inference_tree")
  temp = add_string({"INPUT_ONTOLOGY_JSON":data_structure},temp)
  return temp
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  Source code for pybraincompare.annotate.JSONEncoder

#!/usr/bin/env python

import sys
import json
import UserDict

[docs]class Node(object):
    def __init__(self, nid, parent, name, meta = None):
        self.nid = nid
        self.parent = parent
        self.children = []
        self.name = name
        self.meta = [meta] # should be dictionary!


[docs]class NodeDict(UserDict.UserDict):
[docs]    def addNodes(self, nodes):
        """ Add every node as a child to its parent by doing two passes."""
        for i in (1, 2):
            for node in nodes:
                self.data[node.nid] = node
                if node.parent in self.data.keys():
                    if node.parent != "none" and node not in self.data[node.parent].children:
                        self.data[node.parent].children.append(node)



[docs]class NodeJSONEncoder(json.JSONEncoder):
[docs]    def default(self, node):
        if type(node) == Node:
            return {"nid":node.nid, "name":node.name, "meta":node.meta,"children":node.children}
        raise TypeError("{} is not an instance of Node".format(node))



if __name__ == "__main__":
    nodes = []

    with open(sys.argv[1]) as f:
        for row in f.readlines()[1:]:
            nid, parent, name = row.split()
            nodes.append(Node(nid, parent, name))

    nodeDict = NodeDict()
    nodeDict.addNodes(nodes)

    rootNodes = [node for nid, node in nodeDict.items()
                 if node.parent == "none"]
    for rootNode in rootNodes:
        print NodeJSONEncoder().encode(rootNode)
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  Source code for pybraincompare.report.colors

'''
colors.py: part of pybraincompare package
Color stuffs

'''

import random

'''Generate N random colors'''
[docs]def random_colors(N):
  colors = []
  for x in range(0,N):
    r = lambda: random.randint(0,255)
    colors.append('#%02X%02X%02X' % (r(),r(),r()))
  return colors



'''Get colors that I like'''
[docs]def get_colors(N,color_format="decimal"):
  # color scale chosen manually that I like :)
  colors = [[122,197,205],[71,60,139],[255,99,71],[118,238,0],[100,149,237],[255,127,36],[139,0,0],[255,48,48],[34,139,34],[0,206,209],[160,32,240],[238,201,0],[89,89,89],[238,18,137],[205,179,139],[255,0,0]]
  if color_format == "hex":
    colors = ["#7AC5CD","#473C8B","#FF6347","#76EE00","#6495ED","#FF7F24","#8B0000","#FF3030","#228B22","#00CED1","#A020F0","#EEC900","#595959","#EE1289","#CDB38B","#FF0000"]
  elif color_format == "decimal":
    colors = [[round(x/255.0,1) for x in c] for c in colors ]
  else:   
    print "%s is not a valid format." %(color_format)
    return

  if N <= len(colors):  
    colors = colors[0:N]
    return colors
  else:
    print "Current colorscale only has %s colors! Add more!" %(len(colors))



'''Colors for Peterson ROI labels'''
[docs]def peterson_roi_labels(colors=True):
  color_labels = ["Default","Second-Dorsal-Attention","Ventral-Attention-Language","Second-Visual","Frontal-Parietal","Somatomotor","none","Parietal-Episodic-Retrieval","Parieto-Occipital","Cingulo-opercular","Salience","Frontal-Parietal-Other","First-Dorsal-Attention","First-Visual-V1+","Subcortical"]
  colors = ["#ff2700","#d6add6","#007d7d","#393FAC","#FFFB00","#00ffff","94CD54","#CC0066","#003eff","#fbfbda","#822082","#000000","#c46b8b","#00f700","#94cd54","#CC0066"]
  if not colors: return color_labels
  else: return [colors,color_labels]
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  Source code for pybraincompare.report.webreport

'''
webreport.py: part of pybraincompare package
Functions to generate reports using qa tools

'''
import os
import time
import pandas
import numpy as np
import webbrowser
import nibabel as nib
from nilearn import plotting
import matplotlib.pyplot as plt
from scipy.stats import pearsonr
from pybraincompare.template.visual import view, run_webserver
from nilearn.masking import compute_epi_mask, apply_mask
from pybraincompare.template.templates import get_template, add_string, save_template
from pybraincompare.template.futils import make_tmp_folder, make_dir, unzip, get_package_dir
from pybraincompare.report.image import make_glassbrain_image, make_anat_image, make_stat_image
from pybraincompare.report.histogram import get_histogram_data
from qa import header_metrics, central_tendency, outliers, get_percent_nonzero, count_voxels, is_thresholded
from pybraincompare.compare.mrutils import do_mask, resample_images_ref, get_standard_brain, get_standard_mask, make_in_out_mask
from nilearn.image import resample_img

'''run_qa: a tool to generate an interactive qa report for statistical maps

mr_paths: a list of paths to brain statistical maps that can be read with nibabel [REQUIRED]
software: currently only freesurfer is supporte [default:FREESURFER]
voxdim: a list of x,y,z dimensions to resample data when normalizing [default [2,2,2]]
outlier_sds: the number of standard deviations from the mean to define an outlier [default:6]
investigator: the name (string) of an investigator to add to alerts summary page [defauflt:None]
nonzero_thresh: images with # of nonzero voxels in brain mask < this value will be flagged as thresholded [default:0.25] 
calculate_mean_image: Default True, should be set to False for larger datasets where memory is an issue
view: view the web report in a browser at the end [default:True]

'''
[docs]def run_qa(mr_paths,html_dir,software="FSL",voxdim=[2,2,2],outlier_sds=6,investigator="brainman",
           nonzero_thresh=0.25,calculate_mean_image=True,view=True):

    # First resample to standard space
    print "Resampling all data to %s using %s standard brain..." %(voxdim,software)
    reference_file = get_standard_brain(software)
    mask_file = get_standard_mask(software)
    images_resamp, reference_resamp = resample_images_ref(mr_paths,reference_file,resample_dim=voxdim,interpolation="continuous")
    mask = resample_img(mask_file, target_affine=np.diag(voxdim))
    mask_bin = compute_epi_mask(mask)
    mask_out = np.zeros(mask_bin.shape)
    mask_out[mask_bin.get_data()==0] = 1
    voxels_out = np.where(mask_out==1)
    total_voxels = np.prod(mask_bin.shape)
    total_voxels_in =  len(np.where(mask_bin.get_data().flatten()==1)[0])
    total_voxels_out = len(np.where(mask_out.flatten()==1)[0])
    mask_out = nib.Nifti1Image(mask_out,affine=mask_bin.get_affine())
      
    # We will save qa values for all in a data frame
    results = pandas.DataFrame(columns=["voxels_in","voxels_out","standard_deviation_resamp","mean_resamp","variance_resamp","median_resamp","n_outliers_low_%ssd" %(outlier_sds),"n_outliers_high_%ssd" %(outlier_sds),"nonzero_percent_voxels_in_mask","threshold_flag"])

    # We also need to save distributions for the summary page
    all_histograms = []
    image_names = []

    # Set up directories
    pwd = get_package_dir() 
    images_dir = "%s/img" %(html_dir)
    make_dir(images_dir)
   

    # Calculate a mean image for the entire set
    if calculate_mean_image == True:
        print "Calculating mean image..."
        all_masked_data = apply_mask(images_resamp, mask_bin, dtype='f', smoothing_fwhm=None, ensure_finite=True)
        mean_image = np.zeros(mask_bin.shape)
        mean_image[mask_bin.get_data()==1] = np.mean(all_masked_data,axis=0)
        mean_image = nib.Nifti1Image(mean_image,affine=mask_bin.get_affine())
        mean_intensity = np.mean(mean_image.get_data()[mask_bin.get_data()==1])
        histogram_data_mean = get_histogram_data(mean_image.get_data()[mask_bin.get_data()==1])
        histogram_mean_counts = ",".join([str(x) for x in histogram_data_mean["counts"]])
        nib.save(mean_image,"%s/mean.nii" %(html_dir))
        make_stat_image("%s/mean.nii" %(html_dir),png_img_file="%s/mean.png" %(html_dir))    

    nib.save(reference_resamp,"%s/standard.nii" %(html_dir))
    nib.save(mask_bin,"%s/mask.nii" %(html_dir))
    nib.save(mask_out,"%s/mask_out.nii" %(html_dir))
    make_anat_image("%s/mask.nii" %(html_dir),png_img_file="%s/mask.png" %(html_dir))
    make_anat_image("%s/mask_out.nii" %(html_dir),png_img_file="%s/mask_out.png" %(html_dir))
    
    unzip("%s/static/qa_report.zip" %(pwd),html_dir)

    for m in range(0,len(mr_paths)):
      mr = images_resamp[m]
      mr_original = nib.load(mr_paths[m])
      image_name = os.path.split(mr_paths[m])[1]
      print "Generating qa report for %s" %(mr_paths[m])
      
      # Output folder generation
      mr_folder = "%s/%s" %(html_dir,m)
      make_dir(mr_folder)
      mr_images = "%s/img" %(mr_folder)
      make_dir(mr_images)
      masked_in_data = mr.get_data()[mask_bin.get_data()==1]
      masked_out_data = mr.get_data()[mask_out.get_data()==1]
      mr_in_mask,mr_out_mask = make_in_out_mask(mask_bin=mask_bin,mr_folder=mr_folder,masked_in=masked_in_data,masked_out=masked_out_data,img_dir=mr_images)

      # Glass brain, masked, and histogram data
      make_stat_image("%s/masked.nii" %(mr_folder),png_img_file="%s/mr_masked.png" %(mr_images))
      make_glassbrain_image("%s/masked.nii" %(mr_folder),png_img_file="%s/glassbrain.png" %(mr_images))
      metrics = central_tendency(masked_in_data)

      # Header metrics
      mr_metrics = header_metrics(mr_original)
      histogram_data_in = get_histogram_data(masked_in_data)
      histogram_data_out = get_histogram_data(masked_out_data)

      # Counting voxels (should eventually be in/out brain ratios)
      count_in,count_out = count_voxels(masked_in=masked_in_data,masked_out=masked_out_data)
      high_out,low_out = outliers(masked_in_data,n_std=outlier_sds)
          
      # euler characteristics
      # smoothness

      # estimate thresholded or not. If the original image is the same shape as the mask, use it
      if mr_original.shape == mask.shape:
        threshold_flag,percent_nonzero = is_thresholded(mr_original,mask,threshold=nonzero_thresh)
      else: # this will return biased high values because we have resampled with this standard!
        threshold_flag,percent_nonzero = is_thresholded(mr,mask,threshold=nonzero_thresh)
      
      # Add everything to table, prepare single page template
      results.loc[m] = [count_in,count_out,metrics["std"],metrics["mean"],metrics["var"],metrics["med"],low_out,high_out,percent_nonzero,threshold_flag]

      if calculate_mean_image == True:
          template = get_template("qa_single_statmap_mean")
      else:
          template = get_template("qa_single_statmap")

      # Things to fill into individual template
      if m != 0: last_page = m-1;
      else: last_page = len(mr_paths)-1;     
      if m != len(mr_paths)-1: next_page = m+1; 
      else: next_page = 0  
      histogram_in_counts = ",".join([str(x) for x in histogram_data_in["counts"]])
      all_histograms.append(histogram_in_counts)
      image_names.append(image_name)
      histogram_out_counts = ",".join([str(x) for x in histogram_data_out["counts"]]) 
      histogram_bins =  '"%s"' % '","'.join([str(np.round(x,2)) for x in histogram_data_in["bins"]])
      substitutions = {"NUMBER_IMAGES":len(mr_paths),
			"IMAGE_NAME":  image_name,
			"NONZERO_VOXELS": "%0.3f" % (percent_nonzero),
			"THRESHOLD_FLAG": "%s" % (threshold_flag),
			"NONZERO_THRESH": "%s" % (nonzero_thresh),
			"TOTAL_VOXELS":total_voxels,
			"MEAN_SCORE":"%0.2f" % metrics["mean"],
			"MEDIAN_SCORE":"%0.2f" % metrics["med"],
			"VARIANCE_SCORE":"%0.2f" % metrics["var"],
			"OUTLIERS_HIGH": high_out,
			"OUTLIERS_LOW":low_out,
			"OUTLIERS_STANDARD_DEVIATION":outlier_sds,
			"STANDARD_DEVIATION_SCORE":"%0.2f" % metrics["std"],
			"STATMAP_HISTOGRAM":histogram_in_counts,
			"NEXT_PAGE":"../%s/%s.html" %(next_page,next_page),
			"LAST_PAGE":"../%s/%s.html" %(last_page,last_page),
                        "OVERLAY_IMAGE":"%s/masked.nii" %(mr_folder),
                        "INVESTIGATOR":investigator
                      }
      template = add_string(substitutions,template)
      if calculate_mean_image == True:
          template = add_string({"MEAN_IMAGE_HISTOGRAM":histogram_mean_counts},template)
      save_template(template,"%s/%s.html" %(mr_folder,m))

    # Individual pages done, now make summary pages, first the histograms
    template = get_template("qa_histograms")
    if calculate_mean_image == True:
        statmap_histograms = ['<div class="span2 statbox purple" onTablet="span2" onDesktop="span2">\n<div class="boxchart">%s</div><div class="number" style="font-size:30px">%s</div><div class="title">images</div><div class="footer"></div></div>' %(histogram_mean_counts,len(mr_paths))]
    else:
        statmap_histograms = [] 
       
    m = 0
    for mean in results["mean_resamp"]:
      if calculate_mean_image == True:
          if mean >= mean_intensity:    
              statmap_histograms.append('<div class="span2 statbox blue" onTablet="span2"\n onDesktop="span2"><div class="boxchart">%s</div><div class="number" style="font-size:30px"><i class="icon-arrow-up"></i></div><div class="title">%s</div><div class="footer"><a href="%s/%s.html"> detail</a></div></div>' %(all_histograms[m],m,m,m))
          else:
              statmap_histograms.append('<div class="span2 statbox red" onTablet="span2"\n onDesktop="span2"><div class="boxchart">%s</div><div class="number" style="font-size:30px"><i class="icon-arrow-down"></i></div><div class="title">%s</div><div class="footer"><a href="%s/%s.html"> detail</a></div></div>' %(all_histograms[m],m,m,m))
      else:
          statmap_histograms.append('<div class="span2 statbox red" onTablet="span2"\n onDesktop="span2"><div class="boxchart">%s</div><div class="number" style="font-size:30px"></div><div class="title">%s</div><div class="footer"><a href="%s/%s.html"> detail</a></div></div>' %(all_histograms[m],m,m,m))
      m+=1
    template = add_string({"STATMAP_HISTOGRAMS":"\n".join(statmap_histograms),
                           "NUMBER_IMAGES":len(mr_paths),
                           "INVESTIGATOR":investigator},template)
    save_template(template,"%s/histograms.html" %(html_dir)) 

    # Summary table page and alerts
    template_summary = get_template("qa_summary_table")
    template_alerts = get_template("qa_alerts")
    statmap_table = []; alerts_passing = []; alerts_outliers = []; alerts_thresh = []; count=0;
    for res in results.iterrows():

      # SUMMARY ITEMS ----

      # If the image has too many zeros:
      if res[1]["threshold_flag"] == True:
        alerts_thresh.append('<div class="task high"><div class="desc"><div class="title">Thresholded Map</div><div>Image ID %s has been flagged as being thresholded! Nonzero voxels in mask: %s.</div></div><div class="time"><div class="date">%s</div></div></div>' %(count,res[1]["nonzero_percent_voxels_in_mask"],time.strftime("%c")))

      # If the image has outliers or is thresholded:
      total_outliers = res[1]["n_outliers_low_%ssd" %(outlier_sds)] + res[1]["n_outliers_high_%ssd" %(outlier_sds)]
      flagged = (total_outliers > 0) | res[1]["threshold_flag"]

      if flagged == True:
        statmap_table.append('<tr><td>%s</td><td class="center">%s</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center"><a class="btn btn-danger" href="%s/%s.html"><i class="icon-flag zoom-in"></i></a></td></tr>' %(image_names[count],count,res[1]["mean_resamp"],res[1]["median_resamp"],res[1]["variance_resamp"],res[1]["standard_deviation_resamp"],res[1]["n_outliers_low_%ssd" %(outlier_sds)],res[1]["n_outliers_high_%ssd" %(outlier_sds)],count,count))
        if res[1]["n_outliers_high_%ssd" %(outlier_sds)] > 0: 
          alerts_outliers.append('<div class="task medium"><div class="desc"><div class="title">Outlier High</div><div>Image ID %s has been flagged to have a high outlier</div></div><div class="time"><div class="date">%s</div><div></div></div></div>' %(count,time.strftime("%c")))
        if res[1]["n_outliers_low_%ssd" %(outlier_sds)] > 0: 
          alerts_outliers.append('<div class="task medium"><div class="desc"><div class="title">Outlier Low</div><div>Image ID %s has been flagged to have a high outlier</div></div><div class="time"><div class="date">%s</div><div></div></div></div>' %(count,time.strftime("%c")))

      # Image is passing!
      else: 
        statmap_table.append('<tr><td>%s</td><td class="center">%s</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center">%0.2f</td><td class="center"><a class="btn btn-success" href="%s/%s.html"><i class="icon-check zoom-in"></i></a></td></tr>' %(image_names[count],count,res[1]["mean_resamp"],res[1]["median_resamp"],res[1]["variance_resamp"],res[1]["standard_deviation_resamp"],res[1]["n_outliers_low_%ssd" %(outlier_sds)],res[1]["n_outliers_high_%ssd" %(outlier_sds)],count,count))
        alerts_passing.append('<div class="task low"><div class="desc"><div class="title">%s</div><div>This map has no flags as determined by the standards of only this report.</div></div><div class="time"><div class="date">%s</div><div></div></div></div>' %(image_names[count],time.strftime("%c")))
      count+=1

    # ALERTS ITEMS ----

    # In the case of zero of any of the above
    if len(alerts_thresh) == 0: 
      alerts_thresh = ['<div class="task high last"><div class="desc"><div class="title">No Thresholded Maps</div><div>No images have been flagged as thresholded [percent nonzero voxels in mask <= %s]</div></div><div class="time"><div class="date">%s</div></div></div>' %(nonzero_thresh,time.strftime("%c"))]
      number_thresh = 0
    else:  
      alerts_thresh[-1] = alerts_thresh[-1].replace("task high","task high last")
      number_thresh = len(alerts_thresh)
    
    if len(alerts_outliers) == 0: 
      alerts_outliers = ['<div class="task medium last"><div class="desc"><div class="title">No Outliers</div><div>No images have been flagged for outliers %s standard deviations in either direction.</div></div><div class="time"><div class="date">%s</div></div></div>' %(outlier_sds,time.strftime("%c"))]
      number_outliers = 0
    else:     
      alerts_outliers[-1] = alerts_outliers[-1].replace("task medium","task medium last")
      number_outliers = len(alerts_outliers)
    
    if len(alerts_passing) == 0: 
      alerts_passing = ['<div class="task low last"><div class="desc"><div class="title">No Passing!</div><div>No images are passing! What did you do?!</div></div><div class="time"><div class="date">%s</div></div></div>' %(time.strftime("%c"))]
    
    # Alerts and summary template
    template_alerts = add_string({"ALERTS_PASSING":"\n".join(alerts_passing),
                                  "ALERTS_OUTLIERS":"\n".join(alerts_outliers),
                                  "NUMBER_IMAGES":len(mr_paths),
                                  "OUTLIERS_STANDARD_DEVIATIONS":outlier_sds,
                                  "ALERTS_THRESH":"\n".join(alerts_thresh),
                                  "INVESTIGATOR":investigator},template_alerts)
    template_summary = add_string({"STATMAP_TABLE":"\n".join(statmap_table),
                                   "NUMBER_IMAGES":len(mr_paths),
                                   "OUTLIERS_STANDARD_DEVIATIONS":outlier_sds,
                                   "INVESTIGATOR":investigator},template_summary)
    save_template(template_summary,"%s/summary.html" %(html_dir)) 
    save_template(template_alerts,"%s/alerts.html" %(html_dir)) 
    
    # Finally, save the index
    index_template = get_template("qa_index")
    image_gallery = ['<div id="image-%s" class="masonry-thumb"><a style="background:url(%s/img/glassbrain.png) width=200px" title="%s" href="%s/%s.html"><img class="grayscale" src="%s/img/glassbrain.png" alt="%s"></a></div>' %(m,m,image_names[m],m,m,m,image_names[m]) for m in range(0,len(mr_paths)) ]
    substitutions = {"GLASSBRAIN_GALLERY":"\n".join(image_gallery),
                     "NUMBER_OUTLIERS":number_outliers,
                     "NUMBER_THRESH":number_thresh,
                     "NUMBER_IMAGES":len(mr_paths),
                     "INVESTIGATOR":investigator
                    }
    index_template = add_string(substitutions,index_template)
    if calculate_mean_image == True:
        index_template = add_string({"MEAN_IMAGE_HISTOGRAM":histogram_mean_counts},index_template)
    save_template(index_template,"%s/index.html" %(html_dir))

    # Save results to file
    results.to_csv("%s/allMetrics.tsv" %(html_dir),sep="\t")
    if view==True:
        os.chdir(html_dir)
        run_webserver(PORT=8091)
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  Source code for pybraincompare.report.qa

'''
qa.py: part of pybraincompare package
Functions to check quality of statistical maps

'''
import numpy as np
import nibabel

'''Metrics:
Extract metrics from the header
'''
[docs]def header_metrics(image):
  mr_affine = image.get_affine()
  mr_shape = image.shape
  header = image.get_header()
  return {"shape":mr_shape,"affine":mr_affine,"header":header}


'''Central tendency:
standard measures of central tendency and variance
'''
[docs]def central_tendency(data):
  if isinstance(data,nibabel.nifti1.Nifti1Image):
    data = data.get_data()
  mr_mean = data.mean()
  mr_var = data.var()
  mr_std = data.std()
  mr_med = np.median(data)
  return {"std":mr_std,"var":mr_var,"mean":mr_mean,"med":mr_med}



'''Normality across nonzero
normality of the distribution across non-zero voxels
'''
#def normality_across_nonzero(data,out_png=None):
#  x = np.c_[data]
#  enn = NormalEmpiricalNull(x)
#  enn.threshold(verbose=True)

'''Outliers
outliers (e.g., more than ~6 SD from the mean, maybe less depending on the action)
'''
[docs]def outliers(masked_data,n_std=6):
  mean = masked_data.mean()
  std = masked_data.std()
  six_dev_up = mean + n_std * std
  six_dev_down = mean - n_std*std
  high_outliers = len(np.where(masked_data>=six_dev_up)[0])
  low_outliers = len(np.where(masked_data<=six_dev_down)[0])
  return high_outliers,low_outliers


'''Estimate thresholded
We basically check to see if number of zero voxels exceeds some percentage (not thresholded)
'''
[docs]def get_percent_nonzero(masked_in):
  number_zeros = len(np.where(masked_in==0)[0])
  nonzeros = len(masked_in) - number_zeros
  return nonzeros / float(len(masked_in))


'''Is a nifti image thresholded?
Adopted from chrisfilo for neurovault
Threshold should be the percentage of voxels we want "good"
Returns True/False and ratio of good voxels
'''
[docs]def is_thresholded(nii_obj,brain_mask,threshold=0.95):
  data = nii_obj.get_data()
  # Set everything outside brain mask to zero
  data[brain_mask.get_data()==0] = 0
  zero_mask = (data == 0)
  nan_mask = (np.isnan(data))
  inside_brain = brain_mask.get_data().astype("bool")
  missing_mask = zero_mask | nan_mask
  missing_inside_brain = missing_mask & inside_brain
  ratio_bad = float(missing_inside_brain.sum())/float(inside_brain.sum())
  ratio_good = 1-ratio_bad
  if ratio_good < threshold:
      return (True, ratio_good)
  else:
      return (False, ratio_good)


'''Are there only positive values?'''
[docs]def is_only_positive(nii_obj):
  lower,upper = get_voxel_range(nii_obj)
  if lower>=0: return True
  else: return False


'''Get the maximum and minimum value in the image'''
[docs]def get_voxel_range(nii_obj):
  data = nii_obj.get_data()
  return (np.min(data), np.max(data))
  

'''Count voxels in and outside the mask'''
[docs]def count_voxels(masked_in,masked_out):
  # Here we are assuming a value of 0 == not in mask
  count_in = len(masked_in[masked_in!=0])
  count_out = len(masked_out[masked_out!=0])
  return count_in,count_out

# Convert to Z Scores (return entire images) ------------------------------------------------

[docs]def t_to_z(mr, dof):
  
  data = mr.get_data()

  # Select just the nonzero voxels
  nonzero = data[data!=0]

  # We will store our results here
  Z = np.zeros(len(nonzero))

  # Select values less than or == 0, and greater than zero
  c  = np.zeros(len(nonzero))
  k1 = (nonzero <= c)
  k2 = (nonzero > c)

  # Subset the data into two sets
  t1 = nonzero[k1]
  t2 = nonzero[k2]

  # Calculate p values for <=0
  p_values_t1 = t.cdf(t1, df = dof)
  z_values_t1 = norm.ppf(p_values_t1)

  # Calculate p values for > 0
  p_values_t2 = t.cdf(-t2, df = dof)
  z_values_t2 = -norm.ppf(p_values_t2)
  Z[k1] = z_values_t1
  Z[k2] = z_values_t2

  # Create new nifti
  empty_nii = np.zeros(mr.shape)
  empty_nii[mr.get_data()!=0] = Z
  Z_nii_fixed = nib.nifti1.Nifti1Image(empty_nii,affine=mr.get_affine(),header=mr.get_header())
  return Z_nii_fixed
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  Source code for pybraincompare.report.image

'''
image.py: part of pybraincompare package
Functions for static images

'''
from nilearn.plotting import plot_glass_brain, plot_roi, plot_img, plot_anat, plot_stat_map
from colors import random_colors
import matplotlib.pyplot as plt
import matplotlib.mlab as mlab
from matplotlib.figure import Figure
from matplotlib.gridspec import GridSpec
from pylab import cm
import numpy as np
import pylab as P


# Plot brain images

"""Make roi (mask) image"""
[docs]def make_roi_image(nifti_file,png_img_file=None):
  nifti_file = str(nifti_file)
  mask_brain = plot_roi(nifti_file)
  if png_img_file:    
    mask_brain.savefig(png_img_file)
  plt.close('all')
  return mask_brain



"""Make statmap image"""
[docs]def make_stat_image(nifti_file,png_img_file=None):
  nifti_file = str(nifti_file)
  brain = plot_stat_map(nifti_file)
  if png_img_file:    
    brain.savefig(png_img_file)
  plt.close('all')
  return brain



"""Make anat image"""
[docs]def make_anat_image(nifti_file,png_img_file=None):
  nifti_file = str(nifti_file)
  brain = plot_anat(nifti_file)
  if png_img_file:    
    brain.savefig(png_img_file)
  plt.close('all')
  return brain



"""Make glassbrain image, optional save image to png file (not vector)"""
[docs]def make_glassbrain_image(nifti_file,png_img_file=None):
  nifti_file = str(nifti_file)
  glass_brain = plot_glass_brain(nifti_file)
  if png_img_file:    
    glass_brain.savefig(png_img_file)
  plt.close('all')
  return glass_brain


'''from chrisfilo https://github.com/chrisfilo/mriqc'''
[docs]def plot_vline(cur_val, label, ax):
    ax.axvline(cur_val)
    ylim = ax.get_ylim()
    vloc = (ylim[0] + ylim[1]) / 2.0
    xlim = ax.get_xlim()
    pad = (xlim[0] + xlim[1]) / 100.0
    ax.text(cur_val - pad, vloc, label, color="blue", rotation=90, verticalalignment='center', horizontalalignment='right')
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  Source code for pybraincompare.report.histogram

'''
histogram.py: part of pybraincompare package
Functions for histograms

'''
from pybraincompare.template.templates import get_template, add_string
from pybraincompare.template.visual import view
from nilearn.plotting import plot_glass_brain, plot_roi, plot_img, plot_anat, plot_stat_map
from pybraincompare.compare.mrutils import get_nii_obj
from colors import random_colors
import matplotlib.pyplot as plt
import matplotlib.mlab as mlab
from matplotlib.figure import Figure
from matplotlib.gridspec import GridSpec
from pylab import cm
import numpy as np
import pylab as P

'''Get histogram data for an image (for d3)'''
[docs]def get_histogram_data(data,width=12,height=4,color=None,ylabel="frequency",xlabel="map intensity value bins",title="Histogram of Intensity Values for Image",bins=25,remove_zeros=True):
  if not color: color = random_colors(1)[0]
  data = data.flatten()
  if remove_zeros == True:
      data = data[data!=0]
  data = np.array(data)[np.isnan(data)==False]
  n, bins, patches = P.hist(data, bins, normed=1, histtype='stepfilled')
  membership = np.digitize(data,bins)
  counts = [membership.tolist().count(x) for x in range(1,len(bins))]
  return {"n":n,"bins":bins,"patches":patches,"counts":counts}



'''make histogram figure
adopted from chrisfilo https://github.com/chrisfilo/mriqc'''
[docs]def histogram_image(masked_data,remove_zero=False,title=None,line_value=None,xlabel=None,width=11,height=4,png_img_file=None,threshold=0.001):
  if remove_zero: 
    set1 = np.where(masked_data < threshold)[0]
    set2 = np.where(masked_data > -threshold)[0]
    set3 = np.where(masked_data ==0)[0]
    eliminate =  np.union1d(np.intersect1d(set1,set2),set3)
    masked_data[eliminate] = 0
    masked_data = masked_data[np.where(masked_data!=0)[0]]
  fig = plt.figure(figsize=(width,height))  
  gs = GridSpec(1, 1)
  ax = fig.add_subplot(gs[0, 0])
  sns.distplot(masked_data.astype(np.double), kde=False, bins=100, ax=ax)
  if xlabel: ax.set_xlabel(xlabel)    
  if title: fig.suptitle(title, fontsize='10')
  if line_value: plot_vline(line_val, label, ax=ax)
  if png_img_file: fig.savefig(png_img_file)  
  return fig


'''plot interactive histogram (in browser)'''
[docs]def plot_histogram(image,title="Image Histogram",height=400,width=1000,view_in_browser=True,bins=25,remove_zeros=True):
  image = get_nii_obj(image)[0]
  data = image.get_data()
  histogram = get_histogram_data(data,bins=bins,remove_zeros=remove_zeros)
  bins = '"%s"' %('","'.join(["%.2f" %(x) for x in histogram["bins"]]))
  counts = '"%s"' %('","'.join(["%s" %(x) for x in histogram["counts"]]))
  template = get_template("histogram")  
  elements = [{"HISTOGRAM_DATA":counts},
              {"HISTOGRAM_LABELS":bins},
              {"HISTOGRAM_TITLE":title},
              {"HISTOGRAM_HEIGHT":height},
              {"HISTOGRAM_WIDTH":width}]
  for element in elements:
    template = add_string(element,template)      

  if view_in_browser==True:
      view(template)  
  else:
      return template
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  Source code for pybraincompare.report.animate

# Functions for visualization parameters
import matplotlib.pyplot as plt
import numpy as np
import random
import re

'''Animate subplots from current matplotlib figure'''
#%config InlineBackend.figure_format = 'svg'
[docs]def animate_figure():
  with make_tmp_folder() as tmp_dir:  
    # Write to temporary file, read in svg
    tmp_file = "%s/pybraind3.svg" %(tmp_dir)
    plt.savefig(tmp_file)
    tmp = open(tmp_file,"rb")
    content = tmp.readlines()
    tmp.close()
    # Find the first mention of svg, the start
    expression = re.compile("<svg")
    matches = [expression.search(x) for x in content] 
    match =[x for x in range(0,len(matches)) if matches[x]][0]+1
    content = content[match:len(content)]
    [x for x in [expression.search(x) for x in content] if x]
    # TODO: write code here to put into animation...
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