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The jicbioimage.transform Python package

[image: PyPi package]
 [http://badge.fury.io/py/jicbioimage.transform][image: Travis CI build status (Linux)]
 [https://travis-ci.org/JIC-CSB/jicbioimage.transform][image: AppVeyor CI build status (Windows)]
 [https://ci.appveyor.com/project/tjelvar-olsson/jicbioimage-transform][image: Code Coverage]
 [https://codecov.io/github/JIC-CSB/jicbioimage.transform?branch=master][image: Documentation Status]
 [https://readthedocs.org/projects/jicbioimagetransform?badge=latest]The jicbioimage.transform Python package provides a set of standard
image transformations to the jicbioimage namespace package.


	Documentation: http://jicbioimagetransform.readthedocs.org

	GitHub: https://github.com/JIC-CSB/jicbioimage.transform

	PyPI: https://pypi.python.org/pypi/jicbioimage.transform

	Free software: MIT License




Features


	Built in functionality for generating audit trails of the image transforms
applied

	Cross-platform: Linux, Mac and Windows are all supported

	Works with Python 2.7, 3.3 and 3.4






Related packages


jicbioimage


	Documentation: http://jicbioimage.readthedocs.org

	GitHub: https://github.com/JIC-CSB/jicbioimage






jicbioimage.core


	Documentation: http://jicbioimagecore.readthedocs.org

	GitHub: https://github.com/JIC-CSB/jicbioimage.core






jicbioimage.segment


	Documentation: http://jicbioimagesegment.readthedocs.org

	GitHub: https://github.com/JIC-CSB/jicbioimage.segment






jicbioimage.illustrate


	Documentation: http://jicbioimageillustrate.readthedocs.org

	GitHub: https://github.com/JIC-CSB/jicbioimage.illustrate











          

      

      

    


    
         Copyright 2015, Tjelvar Olsson and Matthew Hartley.
      Created using Sphinx 1.3.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	jicbioimage.transform 0.5.1 documentation 
 
      

    


    
      
          
            
  
API documentation



	jicbioimage.transform









          

      

      

    


    
         Copyright 2015, Tjelvar Olsson and Matthew Hartley.
      Created using Sphinx 1.3.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          previous |

        	jicbioimage.transform 0.5.1 documentation 

          	API documentation 
 
      

    


    
      
          
            
  
jicbioimage.transform

Module containing image transformation functions.

The jicbioimage.transform module contains a number of built-in general
purpose transformations that have had the
jicbioimage.core.transformation() function decorator applied to them.


	
jicbioimage.transform.dilate_binary(*args, **kwargs)[source]

	Return dilated image.





	Parameters:	
	image – jicbioimage.core.image.Image

	selem – neighborhood expressed as 1’s and 0’s, default is a cross






	Returns:	dilated image












	
jicbioimage.transform.equalize_adaptive_clahe(*args, **kwargs)[source]

	Return contrast limited adaptive histogram equalized image.

The return value is normalised to the range 0 to 1.





	Parameters:	
	image – numpy array or jicbioimage.core.image.Image
of dtype float

	ntiles – number of tile regions

	clip_limit – clipping limit in range 0 to 1,
higher values give more contrast














	
jicbioimage.transform.erode_binary(*args, **kwargs)[source]

	Return eroded image.





	Parameters:	
	image – jicbioimage.core.image.Image

	selem – neighborhood expressed as 1’s and 0’s, default is a cross






	Returns:	eroded image












	
jicbioimage.transform.find_edges_sobel(*args, **kwargs)[source]

	Return edges detected using the Sobel method.





	Parameters:	
	image – jicbioimage.core.image.Image

	mask – Optional mask indicating regions to ignore






	Returns:	eroded image












	
jicbioimage.transform.invert(*args, **kwargs)[source]

	Return an inverted image of the same dtype.

Assumes the full range of the input dtype is in use and
that no negative values are present in the input image.





	Parameters:	image – jicbioimage.core.image.Image


	Returns:	inverted image of the same dtype as the input










	
jicbioimage.transform.max_intensity_projection(*args, **kwargs)[source]

	Return maximum intensity projection of a stack.





	Parameters:	stack – 3D array from which to project third dimension


	Returns:	jicbioimage.core.image.Image










	
jicbioimage.transform.mean_intensity_projection(*args, **kwargs)[source]

	Return mean intensity projection of a stack.





	Parameters:	stack – 3D array from which to project third dimension


	Returns:	jicbioimage.core.image.Image










	
jicbioimage.transform.median_intensity_projection(*args, **kwargs)[source]

	Return mean intensity projection of a stack.





	Parameters:	stack – 3D array from which to project third dimension


	Returns:	jicbioimage.core.image.Image










	
jicbioimage.transform.min_intensity_projection(*args, **kwargs)[source]

	Return minimum intensity projection of a stack.





	Parameters:	stack – 3D array from which to project third dimension


	Returns:	jicbioimage.core.image.Image










	
jicbioimage.transform.remove_small_objects(*args, **kwargs)[source]

	Remove small objects from an boolean image.





	Parameters:	image – boolean numpy array or jicbioimage.core.image.Image


	Returns:	boolean jicbioimage.core.image.Image










	
jicbioimage.transform.smooth_gaussian(*args, **kwargs)[source]

	Returns Gaussian smoothed image.





	Parameters:	
	image – numpy array or jicbioimage.core.image.Image

	sigma – standard deviation






	Returns:	jicbioimage.core.image.Image












	
jicbioimage.transform.threshold_otsu(*args, **kwargs)[source]

	Return image thresholded using Otsu’s method.
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  Source code for jicbioimage.transform

"""Module containing image transformation functions.

The :mod:`jicbioimage.transform` module contains a number of built-in general
purpose transformations that have had the
:func:`jicbioimage.core.transformation` function decorator applied to them.
"""

import numpy as np

import scipy.ndimage.filters

import skimage.io
import skimage.morphology
import skimage.exposure
import skimage.filters

from jicbioimage.core.util.array import (
    normalise,
    reduce_stack,
    dtype_contract,
)

from jicbioimage.core.transform import transformation


__version__ = "0.5.1"


@transformation
[docs]def max_intensity_projection(stack):
    """Return maximum intensity projection of a stack.

    :param stack: 3D array from which to project third dimension
    :returns: :class:`jicbioimage.core.image.Image`
    """
    return reduce_stack(stack, max)



@transformation
[docs]def min_intensity_projection(stack):
    """Return minimum intensity projection of a stack.

    :param stack: 3D array from which to project third dimension
    :returns: :class:`jicbioimage.core.image.Image`
    """
    return reduce_stack(stack, min)



@transformation
[docs]def mean_intensity_projection(stack):
    """Return mean intensity projection of a stack.

    :param stack: 3D array from which to project third dimension
    :returns: :class:`jicbioimage.core.image.Image`
    """
    return reduce_stack(stack, np.mean)



@transformation
[docs]def median_intensity_projection(stack):
    """Return mean intensity projection of a stack.

    :param stack: 3D array from which to project third dimension
    :returns: :class:`jicbioimage.core.image.Image`
    """
    return reduce_stack(stack, np.median)



@transformation
@dtype_contract(input_dtype=np.float, output_dtype=np.float)
[docs]def smooth_gaussian(image, sigma=1):
    """Returns Gaussian smoothed image.

    :param image: numpy array or :class:`jicbioimage.core.image.Image`
    :param sigma: standard deviation
    :returns: :class:`jicbioimage.core.image.Image`
    """
    return scipy.ndimage.filters.gaussian_filter(image,
                                                 sigma=sigma,
                                                 mode="nearest")



@transformation
@dtype_contract(output_dtype=np.float)
[docs]def equalize_adaptive_clahe(image, ntiles=8, clip_limit=0.01):
    """Return contrast limited adaptive histogram equalized image.

    The return value is normalised to the range 0 to 1.

    :param image: numpy array or :class:`jicbioimage.core.image.Image`
                  of dtype float
    :param ntiles: number of tile regions
    :param clip_limit: clipping limit in range 0 to 1,
                       higher values give more contrast
    """
    # Convert input for skimage.
    skimage_float_im = normalise(image)

    if np.all(skimage_float_im):
        raise(RuntimeError("Cannot equalise when there is no variation."))

    normalised = skimage.exposure.equalize_adapthist(skimage_float_im,
                                                     ntiles_x=ntiles,
                                                     ntiles_y=ntiles,
                                                     clip_limit=clip_limit)

    assert np.max(normalised) == 1.0
    assert np.min(normalised) == 0.0

    return normalised



@transformation
@dtype_contract(output_dtype=np.bool)
[docs]def threshold_otsu(image, multiplier=1.0):
    """Return image thresholded using Otsu's method.
    """
    otsu_value = skimage.filters.threshold_otsu(image)
    return image > otsu_value * multiplier



@transformation
@dtype_contract(input_dtype=np.bool, output_dtype=np.bool)
[docs]def remove_small_objects(image, min_size=50, connectivity=1):
    """Remove small objects from an boolean image.

    :param image: boolean numpy array or :class:`jicbioimage.core.image.Image`
    :returns: boolean :class:`jicbioimage.core.image.Image`
    """
    return skimage.morphology.remove_small_objects(image,
                                                   min_size=min_size,
                                                   connectivity=connectivity)



@transformation
[docs]def invert(image):
    """Return an inverted image of the same dtype.

    Assumes the full range of the input dtype is in use and
    that no negative values are present in the input image.

    :param image: :class:`jicbioimage.core.image.Image`
    :returns: inverted image of the same dtype as the input
    """
    if image.dtype == bool:
        return np.logical_not(image)
    maximum = np.iinfo(image.dtype).max
    maximum_array = np.ones(image.shape, dtype=image.dtype) * maximum
    return maximum_array - image



@transformation
@dtype_contract(input_dtype=bool, output_dtype=bool)
[docs]def dilate_binary(image, selem=None):
    """Return dilated image.

    :param image: :class:`jicbioimage.core.image.Image`
    :param selem: neighborhood expressed as 1's and 0's, default is a cross
    :returns: dilated image
    """
    return skimage.morphology.binary_dilation(image, selem)



@transformation
@dtype_contract(input_dtype=bool, output_dtype=bool)
[docs]def erode_binary(image, selem=None):
    """Return eroded image.

    :param image: :class:`jicbioimage.core.image.Image`
    :param selem: neighborhood expressed as 1's and 0's, default is a cross
    :returns: eroded image
    """
    return skimage.morphology.binary_erosion(image, selem)


@transformation
@dtype_contract(output_dtype=np.float)
[docs]def find_edges_sobel(image, mask=None):
    """Return edges detected using the Sobel method.

    :param image: :class:`jicbioimage.core.image.Image`
    :param mask: Optional mask indicating regions to ignore
    :returns: eroded image
    """
    return skimage.filters.sobel(image, mask=mask)
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