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Pore3D

pore3d [https://github.com/decarlof/pore3d] provides  .....
Here is how to add a link to your documentation
Docs [http://pore3d.readthedocs.org/] and here is how to add a reference [A1]


Features


	Example of how to write documentation






Contribute


	Documentation: https://github.com/decarlof/pore3d/tree/master/doc

	Issue Tracker: https://github.com/decarlof/pore3d/docs/issues

	Source Code: https://github.com/decarlof/pore3d/
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	Install
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About

This section describes what the project is about
pore3d [https://github.com/decarlof/pore3d].
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Install

This section covers the basics of how to download and install
pore3d [https://github.com/decarlof/pore3d].


Contents:


	Installing from source






Installing from source

Clone the pore3d [https://github.com/decarlof/pore3d]
from GitHub [https://github.com] repository:

git clone https://github.com/decarlof/pore3d.git pore3d





then:

cd project
python setup.py install
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API reference

project Modules:



	pore3d.io.tdf

	pore3d.phaseretrieval.phase_retrieval

	pore3d.postprocess.postprocess

	pore3d.preprocess.extfov_correction

	pore3d.pore3d.preprocess.extract_flatdark

	pore3d.preprocess.flat_fielding

	pore3d.preprocess.ring_correction

	pore3d.reconstruct.rec_astra

	pore3d.reconstruct.rec_fista_tv

	pore3d.reconstruct.rec_gridrec

	pore3d.reconstruct.rec_mr_fbp

	pore3d.reconstruct.rec_scikit

	pore3d.reconstruct.rec_tomopy

	pore3d.utils.caching

	pore3d.utils.findcenter

	pore3d.utils.padding
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pore3d.io.tdf

Module .....

Functions:







	parse_metadata(f,xml_command)
	Fill the specified HDF5 file with metadata according to the DataExchange initiative.


	read_tomo(dataset,index)
	Extract the tomographic projection at the specified relative index from the HDF5 dataset.


	parse_metadata(f,xml_command)
	Fill the specified HDF5 file with metadata according to the DataExchange initiative.


	read_sino(dataset,index)
	Extract the sinogram at the specified relative index from the HDF5 dataset.


	write_tomo(dataset,index,im)
	Modify the tomographic projection at the specified relative index from the HDF5 dataset with the image passed as input.


	write_sino(dataset,index,im)
	Modify the sinogram at the specified relative index from the HDF5 dataset with the image passed as input.


	get_nr_projs(dataset)
	Get the number of projections of the input dataset.


	get_nr_sinos(dataset)
	Get the number of sinograms (or slices) of the input dataset.


	get_det_size(dataset)
	Get the width of the detector (nr of pixels) of the input dataset.


	get_dset_shape(det_size,fov_height,nr_proj)
	Get the shape of the dataset by arranging the input parameters.


	get_dset_chunks(det_size)
	Get a good chunk combination.






	
pore3d.io.tdf.parse_metadata(f, xml_command)[source]

	Fill the specified HDF5 file with metadata according to the DataExchange initiative.
The metadata in input are described in a XML format.





	Parameters:	
	f (HDF5 file) –
HDF5 file open with h5py API

	xml_command (string) –
Immaginary part of the complex X-ray refraction index.














	
pore3d.io.tdf.read_tomo(dataset, index)[source]

	Extract the tomographic projection at the specified relative index from the HDF5 dataset.





	Parameters:	
	dataset (HDF5 dataset) –
HDF5 dataset as returned by the h5py API.

	index (int) –
Relative position of the tomographic projection within the dataset.














	
pore3d.io.tdf.parse_metadata(f, xml_command)[source]

	Fill the specified HDF5 file with metadata according to the DataExchange initiative.
The metadata in input are described in a XML format.





	Parameters:	
	f (HDF5 file) –
HDF5 file open with h5py API

	xml_command (string) –
Immaginary part of the complex X-ray refraction index.














	
pore3d.io.tdf.read_sino(dataset, index)[source]

	Extract the sinogram at the specified relative index from the HDF5 dataset.





	Parameters:	
	dataset (HDF5 dataset) –
HDF5 dataset as returned by the h5py API.

	index (int) –
Relative position of the sinogram within the dataset.














	
pore3d.io.tdf.write_tomo(dataset, index, im)[source]

	Modify the tomographic projection at the specified relative index from the HDF5 dataset
with the image passed as input.





	Parameters:	
	dataset (HDF5 dataset) –
HDF5 dataset as returned by the h5py API.

	index (int) –
Relative position of the tomographic projection within the dataset.

	im (array_like) –
Image data as numpy array.














	
pore3d.io.tdf.write_sino(dataset, index, im)[source]

	Modify the sinogram at the specified relative index from the HDF5 dataset
with the image passed as input.





	Parameters:	
	dataset (HDF5 dataset) –
HDF5 dataset as returned by the h5py API.

	index (int) –
Relative position of the sinogram within the dataset.

	im (array_like) –
Image data as numpy array.














	
pore3d.io.tdf.get_nr_projs(dataset)[source]

	Get the number of projections of the input dataset.





	Parameters:	dataset (HDF5 dataset) –
HDF5 dataset as returned by the h5py API.










	
pore3d.io.tdf.get_nr_sinos(dataset)[source]

	Get the number of sinograms (or slices) of the input dataset.





	Parameters:	dataset (HDF5 dataset) –
HDF5 dataset as returned by the h5py API.










	
pore3d.io.tdf.get_det_size(dataset)[source]

	Get the width of the detector (nr of pixels) of the input dataset.





	Parameters:	dataset (HDF5 dataset) –
HDF5 dataset as returned by the h5py API.










	
pore3d.io.tdf.get_dset_shape(det_size, fov_height, nr_proj)[source]

	Get the shape of the dataset by arranging the input parameters.





	Parameters:	
	det_size (int) –
Width of the detector.

	fov_height (int) –
Height of the FOV, i.e. the number of sinograms (or slices) of the dataset.

	nr_proj (int) –
Number of collected projections.














	
pore3d.io.tdf.get_dset_chunks(det_size)[source]

	Get a good chunk combination. This function needs improvement...





	Parameters:	det_size (int) –
Width of the detector.
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pore3d.phaseretrieval.phase_retrieval

Module .....

Functions:







	prepare_plan(im,beta,delta,energy,...[,...])
	Pre-compute data to save time in further execution of phase_retrieval


	phase_retrieval(im,plan[,method,nr_threads])
	Process a tomographic projection image with the selected phase retrieval algorithm.






	
pore3d.phaseretrieval.phase_retrieval.prepare_plan(im, beta, delta, energy, distance, pixsize, method=1, padding=False)[source]

	Pre-compute data to save time in further execution of phase_retrieval





	Parameters:	
	im (array_like) –
Image data as numpy array. Only image size (shape) is actually used.

	beta (double) –
Immaginary part of the complex X-ray refraction index.

	delta (double) –
Decrement from unity of the complex X-ray refraction index.

	energy [KeV] (double) –
Energy in KeV of the incident X-ray beam.

	distance [mm] (double) –
Sample-to-detector distance in mm.

	pixsize [mm] (double) –
Size in mm of the detector element.

	method (int) –
Phase retrieval algorithm {1 = TIE (default), 2 = Born, 3 = Rytov, 4 = Wu}

	padding (bool) –
Apply image padding to better process the boundary of the image














	
pore3d.phaseretrieval.phase_retrieval.phase_retrieval(im, plan, method=1, nr_threads=2)[source]

	Process a tomographic projection image with the selected phase retrieval algorithm.





	Parameters:	
	im (array_like) –
Flat corrected image data as numpy array.

	plan (structure) –
Structure with pre-computed data (see prepare_plan function)

	method (int) –
Phase retrieval algorithm {1 = TIE (default), 2 = Born, 3 = Rytov, 4 = Wu}

	nr_threads (int) –
Number of threads to be used in the computation of FFT by PyFFTW
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pore3d.postprocess.postprocess

Module .....

Functions:







	postprocess(im,convert_opt,crop_opt)
	Post-process a reconstructed image.






	
pore3d.postprocess.postprocess.postprocess(im, convert_opt, crop_opt)[source]

	Post-process a reconstructed image.





	Parameters:	
	im (array_like) –
Image data as numpy array.

	convert_opt (string) –
String containing degradation method (8-bit or 16-bit) and min/max
rescaling value (e.g. “linear8:-0.01;0.01”). In current version only
“linear” for 16-bit and “linear8” are implemented.

	crop_opt (double) –
String containing the parameters to crop an image separated by : with
order top, bottom, left, right. (e.g. “100:100:100:100”)
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pore3d.preprocess.extfov_correction

Module .....

Functions:







	extfov_correction(im,ext_fov,...)
	Apply sinogram correction for extended FOV acquisition mode






	
pore3d.preprocess.extfov_correction.extfov_correction(im, ext_fov, ext_fov_rot_right, ext_fov_overlap)[source]

	Apply sinogram correction for extended FOV acquisition mode





	Parameters:	
	im (array_like) –
Image data (sinogram) as numpy array.



	ext (bool) –
True if the extended FOV mode has been performed.



	ext_fov_rot_right (bool) –
True if the extended FOV mode has been performed with rotation center


shifted to the right, left otherwise.





	ext_fov_overlap : int

	Number of overlapping pixels.
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pore3d.pore3d.preprocess.extract_flatdark

Module .....

Functions:







	extract_flatdark(f_in,flat_end,logfilename)
	Extract the flat and dark reference images to be used during the pre-processing step.






	
pore3d.preprocess.extract_flatdark.extract_flatdark(f_in, flat_end, logfilename)[source]

	Extract the flat and dark reference images to be used during the pre-processing step.





	Parameters:	
	f_in (HDF5 data structure) –
The data structure containing the flat and dark acquired images.



	flat_end (bool) –
Consider the flat/dark images acquired after the projections (if any).


	logilename : string

	Absolute file of a log text file where infos are appended.
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pore3d.preprocess.flat_fielding

Module .....

Functions:







	flat_fielding(im,i,plan,flat_end,...)
	Process a sinogram with conventional flat fielding plus reference normalization.






	
pore3d.preprocess.flat_fielding.flat_fielding(im, i, plan, flat_end, half_half, half_half_line, norm_sx, norm_dx)[source]

	Process a sinogram with conventional flat fielding plus reference normalization.





	Parameters:	
	im (array_like) –
Image data as numpy array

	i (int) –
Index of the sinogram with reference to the height of a projection

	plan (structure) –
Structure created by the extract_flatdark function (see extract_flatdark.py).
This structure contains the flat/dark images acquired before the acquisition of
the projections and the flat/dark images acquired after the acquisition of the
projections as well as a few flags.

	flat_end (bool) –
True if the process considers the flat/dark images (if any) acquired after the
acquisition of the projections.

	half_half (bool) –
True if the process has to be separated by processing the first part of the
sinogram with the flat/dark images acquired before the acquisition of the
projections and the second part with the flat/dark images acquired after the
acquisition of the projections.

	half_half_line (int) –
Usually this value is equal to the height of the projection FOV / 2 but the two parts
of the sinogram to process can have a different size.

	norm_sx (int) –
Width in pixels of the left window to be consider for the normalization of the
sinogram. This value has to be zero in the case of ROI-CT.

	norm_dx (int) –
Width in pixels of the right window to be consider for the normalization of the
sinogram. This value has to be zero in the case of ROI-CT.

	Example (using h5py, tdf.py, tifffile.py)

	—————————————–

	>>> sino_idx = 512

	>>> f    = getHDF5(‘dataset.h5’, ‘r’)

	>>> im   = tdf.read_sino(f[‘exchange/data’], sino_idx)

	>>> plan = extract_flatdark(f_in, True, False, False, ‘tomo’, ‘dark’, ‘flat’, ‘logfile.txt’)

	>>> im   = flat_fielding(im, sino_idx, plan, True, True, 900, 0, 0)

	>>> imsave(‘sino_corr.tif’, im)

















          

      

      

    


    
         Copyright 2016, Sincrotrone Trieste S.C.p.A..
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	Pore3D 0.1.1 documentation 

          	API reference 
 
      

    


    
      
          
            
  
pore3d.preprocess.ring_correction

Module .....

Functions:







	ring_correction(im,ringrem,flat_end,...)
	Apply ring artifacts compensation by de-striping the input sinogram.






	
pore3d.preprocess.ring_correction.ring_correction(im, ringrem, flat_end, skip_flat_after, half_half, half_half_line, ext_fov)[source]

	Apply ring artifacts compensation by de-striping the input sinogram.





	Parameters:	
	im (array_like) –

	Image data (sinogram) as numpy array.



	ringrem : string

	String containing ring removal method and parameters



	half_half : bool

	True to separately process the sinogram in two parts



	half_half_line : int

	Line number considered to identify the two parts to be processed separately.
(This parameter is ignored if half_half is False)





skip_flat_after e ext_fov SERVE???
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pore3d.reconstruct.rec_astra

Module .....

Functions:







	recon_astra_fbp(im,angles,method,filter_type)
	Reconstruct the input sinogram by using the FBP implemented in ASTRA toolbox.


	recon_astra_iterative(im,angles,method,...)
	Reconstruct the input sinogram by using one of the iterative algorithms implemented in ASTRA toolbox.






	
pore3d.reconstruct.rec_astra.recon_astra_fbp(im, angles, method, filter_type)[source]

	Reconstruct the input sinogram by using the FBP implemented in ASTRA toolbox.





	Parameters:	
	im (array_like) –

	Image data (sinogram) as numpy array.



	angles : double

	Value in radians representing the number of angles of the sinogram.



	method : string

	A string with either “FBP” or “FBP_CUDA”.



	filter_type : string

	The available options are “ram-lak”, “shepp-logan”, “cosine”, “hamming”, “hann”, “tukey”,
“lanczos”, “triangular”, “gaussian”, “barlett-hann”, “blackman”, “nuttall”, “blackman-harris”,
“blackman-nuttall”, “flat-top”, “kaiser”, “parzen”.
















	
pore3d.reconstruct.rec_astra.recon_astra_iterative(im, angles, method, iterations, zerone_mode)[source]

	Reconstruct the input sinogram by using one of the iterative algorithms implemented in ASTRA toolbox.





	Parameters:	
	im (array_like) –

	Image data (sinogram) as numpy array.



	angles : double

	Value in radians representing the number of angles of the sinogram.



	method : string

	A string with e.g “SIRT” or “SIRT_CUDA” (see ASTRA documentation)



	iterations : int

	Number of iterations for the algebraic technique



	zerone_mode : bool

	True if the input sinogram has been rescaled to the [0,1] range (therefore positivity
constraints are applied)
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pore3d.reconstruct.rec_fista_tv

Module .....

Functions:







	recon_fista_tv(im,angles,lam,fista_iter,iter)
	Reconstruct the input sinogram by using the FISTA-TV algorithm






	
pore3d.reconstruct.rec_fista_tv.recon_fista_tv(im, angles, lam, fista_iter, iter)[source]

	Reconstruct the input sinogram by using the FISTA-TV algorithm





	Parameters:	
	im (array_like) –

	Image data (sinogram) as numpy array.



	angles : double

	Value in radians representing the number of angles of the input sinogram.



	lam : double

	Regularization parameter of the FISTA algorithm.



	fista_iter : int

	Number of iterations of the FISTA algorihtm.



	iter : int

	Number of iterations of the TV minimization.
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pore3d.reconstruct.rec_gridrec

Module .....

Functions:







	recon_gridrec(im1,im2,angles,oversampling)
	Reconstruct two sinograms (of the same CT scan) with direct Fourier algorithm.






	
pore3d.reconstruct.rec_gridrec.recon_gridrec(im1, im2, angles, oversampling)[source]

	Reconstruct two sinograms (of the same CT scan) with direct Fourier algorithm.





	Parameters:	
	im1 (array_like) –
Sinogram image data as numpy array.

	im2 (array_like) –
Sinogram image data as numpy array.

	angles (double) –
Value in radians representing the number of angles of the input sinogram.

	oversampling (double) –
Input sinogram is rescaled to increase the sampling of the Fourier space and
avoid artifacts. Suggested value in the range [1.2,1.6].
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pore3d.reconstruct.rec_mr_fbp

Module .....

Functions:







	recon_mr_fbp(im,angles)
	Reconstruct a sinogram with the Minimum Residual FBP algorithm (Pelt, 2013).






	
pore3d.reconstruct.rec_mr_fbp.recon_mr_fbp(im, angles)[source]

	Reconstruct a sinogram with the Minimum Residual FBP algorithm (Pelt, 2013).





	Parameters:	
	im (array_like) –
Sinogram image data as numpy array.

	angles (double) –
Value in radians representing the number of angles of the input sinogram.
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pore3d.reconstruct.rec_scikit

Module .....

Functions:







	recon_scikit_sart(im,angles,iter)
	Reconstruct a sinogram with the SART algorithm of the Scikit-Image Python package


	recon_scikit_fbp(im,angles,filter_type)
	Reconstruct a sinogram with the FBP algorithm of the Scikit-Image Python package






	
pore3d.reconstruct.rec_scikit.recon_scikit_sart(im, angles, iter)[source]

	Reconstruct a sinogram with the SART algorithm of the Scikit-Image Python package





	Parameters:	
	im (array_like) –
Sinogram image data as numpy array.

	angles (double) –
Value in radians representing the number of angles of the input sinogram.

	iterations (int) –
Number of iterations for the SART technique.














	
pore3d.reconstruct.rec_scikit.recon_scikit_fbp(im, angles, filter_type)[source]

	Reconstruct a sinogram with the FBP algorithm of the Scikit-Image Python package





	Parameters:	
	im (array_like) –
Sinogram image data as numpy array.

	angles (double) –
Value in radians representing the number of angles of the input sinogram.

	filter_type (string) –
A string with e.g. “ramp”, “shepp-logan”, “cosine”, “hamming”, “hann”.
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pore3d.reconstruct.rec_tomopy

Module .....

Functions:







	recon_tomopy_iterative(im,angles,method,...)
	






	
pore3d.reconstruct.rec_tomopy.recon_tomopy_iterative(im, angles, method, iterations)[source]
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pore3d.utils.caching

Module .....

Functions:







	cache2plan(infile,cachepath)
	Read from cache the flat/dark images of the input TDF file.


	plan2cache(corr_plan,infile,cachepath)
	Write to cache the flat/dark images of the input TDF file.






	
pore3d.utils.caching.cache2plan(infile, cachepath)[source]

	Read from cache the flat/dark images of the input TDF file.





	Parameters:	
	infile (string) –
Absolute path of the input TDF dataset.

	Return value

	————

	A structure with flat/dark images and related flags.














	
pore3d.utils.caching.plan2cache(corr_plan, infile, cachepath)[source]

	Write to cache the flat/dark images of the input TDF file.





	Parameters:	
	infile (string) –
Absolute path of the input TDF dataset.

	corr_plan (structure) –
The plan with flat/dark images and flags.

	Return value

	————

	No return value.
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pore3d.utils.findcenter

Module .....

Functions:







	usecorrelation(im1,im2)
	Assess the offset (to be used for e.g.






	
pore3d.utils.findcenter.usecorrelation(im1, im2)[source]

	
Assess the offset (to be used for e.g. the assessment of the center of rotation or the
ovarlap) by computation the peak of the correlation between the two input images.






	Parameters:	
	im1 (array_like) –
Image data as numpy array.


	im2 : array_like

	Image data as numpy array.







	Return value



	———-



	An integer value of the location of the maximum peak correlation.
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pore3d.utils.padding

Module .....

Functions:







	upperPowerOfTwo(v)
	Return the upper power of two of input value


	replicatePadImage(im,marg0,marg1)
	Pad the input image by replicating first and last column as well as first and last row the specified number of times.


	padImage(im,n_pad0,n_pad1)
	Replicate pad the input image to the specified new dimensions.


	padSino(im,n_pad)
	Pad the input sinogram to the specified width by replicate padding with Hanning smoothing to zero.






	
pore3d.utils.padding.upperPowerOfTwo(v)[source]

	Return the upper power of two of input value





	Parameters:	
	v (int) –
A positive integer value

	Return value

	———-

	An integer value














	
pore3d.utils.padding.replicatePadImage(im, marg0, marg1)[source]

	Pad the input image by replicating first and last column as well as first and last row
the specified number of times.





	Parameters:	
	im (array_like) –
Image data as numpy array.

	marg0 (int) –
The number of times first and last row have to be replicated.

	marg1 (int) –
The number of times first and last column have to be replicated.

	Return value

	————

	A replicated-padded image.














	
pore3d.utils.padding.padImage(im, n_pad0, n_pad1)[source]

	Replicate pad the input image to the specified new dimensions.





	Parameters:	
	im (array_like) –
Image data as numpy array

	n_pad0 (int) –
The new height of the image

	n_pad1 (int) –
The new width of the image

	Return value

	———-

	A padded image














	
pore3d.utils.padding.padSino(im, n_pad)[source]

	Pad the input sinogram to the specified width by replicate
padding with Hanning smoothing to zero.





	Parameters:	
	im (array_like) –
Image data as numpy array.

	n_pad (int) –
The new width of the sinogram.

	Return value

	———-

	A padded image
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Examples

Here we describe what the examples are doing. You can cite with [B1].



	Example 02

	Example 02
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Example 02

This section contains the example_01 script.

Download file: example_01.py

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19

	#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
Example script 
"""

from __future__ import print_function
import project

if __name__ == '__main__':

    parameter_01 = 1
    parameter_02 = 2
    parameter_03 = 3

    # call function_01
    result = project.function_01(parameter_01, parameter_02, parameter_03)
    print (result)
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Example 02

This section contains the example_02 script.

Download file: example_02.py

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19

	#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
Example script 
"""

from __future__ import print_function
import project

if __name__ == '__main__':

    parameter_01 = 1
    parameter_02 = 2
    parameter_03 = 3

    # call function_01
    result = project.function_02(parameter_01, parameter_02, parameter_03)
    print (result)
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Citations

We kindly request that you cite the following article
[A1] if you use project.




	[A1]	DeCarlo F, Gursoy D, Marone F, Rivers M, Parkinson YD, Khan F, Schwarz N, Vine DJ, Vogt S, Gleber SC, Narayanan S, Newville M, Lanzirotti T, Sun Y, Hong YP, and Jacobsen C. Scientific data exchange: a schema for hdf5-based storage of raw and analyzed data. Journal of Synchrotron Radiation, 21(6):1224–1230, 2014.
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  Source code for pore3d.utils.findcenter

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
#                                                                         #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import float32, double, finfo, argmax, unravel_index, pi, log
from numpy import zeros, ones, ceil, round, clip, sort, fliplr, arange, roll
from numpy import floor, linspace, sum, abs, argmin, int16, vstack, real

# (Un)comment the related lines to use either NumPY or PyFFTW:
#from numpy.fft import fft2, ifft2
from numpy.fft import fftshift
from pyfftw import n_byte_align, simd_alignment
from pyfftw.interfaces.numpy_fft import fft2, ifft2
from pyfftw.interfaces.cache import enable as pyfftw_cache_enable, disable as pyfftw_cache_disable
from pyfftw.interfaces.cache import set_keepalive_time as pyfftw_set_keepalive_time

from tifffile import imread, imsave # only for debug

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['usecorrelation']




[docs]def usecorrelation( im1, im2 ):
	"""
	Assess the offset (to be used for e.g. the assessment of the center of rotation or the 
	ovarlap) by computation the peak of the correlation between the two input images.

    Parameters
    ----------    
    im1 : array_like
        Image data as numpy array.

	im2 : array_like
	    Image data as numpy array.
		
    Return value
    ----------
    An integer value of the location of the maximum peak correlation.
	
    """
	# Fourier transform both images:
	f_im1 = fft2( im1.astype(float32), threads=2 );
	f_im2 = fft2( im2.astype(float32), threads=2 );

	# Perform phase correlation (amplitude is normalized):
	fc    = f_im1 * ( f_im2.conjugate() );
	fcn   = fc / abs(fc);

	# Inverse fourier of peak correlation matrix and max location:
	peak_correlation_matrix = real( ifft2( fcn, threads=2 ));

	# Calculate actual translation:
	max_ix = argmax(peak_correlation_matrix.flatten())
	(row, col) = unravel_index(max_ix, peak_correlation_matrix.shape)
	
	if ( col < (peak_correlation_matrix.shape[1]/2) ):
		col = - (col - 1);
	else:
		col = peak_correlation_matrix.shape[1] - (col - 1);	

	return col / 2;
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  Source code for pore3d.utils.caching

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
#                                                                         #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from os import remove, sep, linesep, listdir
from os.path import exists, dirname, basename, splitext

from numpy import array, finfo, copy, float32, reshape, fromfile, ndarray

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['cache2plan',
           'plan2cache']



[docs]def cache2plan(infile, cachepath):
    """
    Read from cache the flat/dark images of the input TDF file.

    Parameters
    ----------
    infile : string
        Absolute path of the input TDF dataset.

    Return value
    ------------
    A structure with flat/dark images and related flags.

    """

    #path   = dirname(infile)
    path   = cachepath
    infile = splitext(basename(infile))[0]

    file_flat = [fn for fn in listdir(path) if fn.startswith(infile + '_imflat#')][0]
    file_flat_after = [fn for fn in listdir(path) if fn.startswith(infile + '_impostflat#')][0]

    skip_flat = (file_flat.split('$', 1)[1] == 'True')
    skip_flat_after = (file_flat_after.split('$', 1)[1] == 'True')
    
    im_flat = fromfile(path + file_flat, dtype=float32)    
    dim0 = int(file_flat.split('%', 1)[0].split('#',1)[-1])
    dim1 = int(file_flat.split('%', 1)[1].split('#',1)[0].split('$',1)[0])
    im_flat = reshape(im_flat, (dim1,dim0))

    im_flat_after = fromfile(path + file_flat_after, dtype=float32)    
    dim0 = int(file_flat_after.split('%', 1)[0].split('#',1)[-1])
    dim1 = int(file_flat_after.split('%', 1)[1].split('#',1)[0].split('$',1)[0])
    im_flat_after = reshape(im_flat_after, (dim1,dim0))

    file_dark = [fn for fn in listdir(path) if fn.startswith(infile + '_imdark#')][0]
    file_dark_after = [fn for fn in listdir(path) if fn.startswith(infile + '_impostdark#')][0]

    im_dark = fromfile(path + file_dark, dtype=float32)    
    dim0 = int(file_dark.split('%', 1)[0].split('#',1)[-1])
    dim1 = int(file_dark.split('%', 1)[1].split('#',1)[0])
    im_dark = reshape(im_dark, (dim1,dim0))

    im_dark_after = fromfile(path + file_dark_after, dtype=float32)    
    dim0 = int(file_dark_after.split('%', 1)[0].split('#',1)[-1])
    dim1 = int(file_dark_after.split('%', 1)[1].split('#',1)[0])
    im_dark_after = reshape(im_dark_after, (dim1,dim0))

    return {'im_flat':im_flat, 'im_flat_after':im_flat_after, 'im_dark':im_dark, 
            'im_dark_after':im_dark_after, 'skip_flat':skip_flat, 'skip_flat_after':skip_flat_after}




[docs]def plan2cache(corr_plan, infile, cachepath):
    """
    Write to cache the flat/dark images of the input TDF file.

    Parameters
    ----------
    infile : string
        Absolute path of the input TDF dataset.

    corr_plan : structure
        The plan with flat/dark images and flags.

    Return value
    ------------
    No return value.

    """


    #path   = dirname(infile)
    path   = cachepath
    infile = splitext(basename(infile))[0]

    if (isinstance(corr_plan['im_flat'], ndarray)):
        im = corr_plan['im_flat'].astype(float32)
        outfile = path + infile + '_imflat#' + str(im.shape[1]) + '%' + str(im.shape[0]) + '$' + str(corr_plan['skip_flat'])
        im.tofile(outfile)

    if (isinstance(corr_plan['im_flat_after'], ndarray)):
        im = corr_plan['im_flat_after'].astype(float32)
        outfile = path + infile + '_impostflat#' + str(im.shape[1]) + '%' + str(im.shape[0]) + '$' + str(corr_plan['skip_flat_after'])
        im.tofile(outfile)

    if (isinstance(corr_plan['im_dark'], ndarray)):
        im = corr_plan['im_dark'].astype(float32)
        outfile = path + infile + '_imdark#' + str(im.shape[1]) + '%' + str(im.shape[0])
        im.tofile(outfile)

    if (isinstance(corr_plan['im_dark_after'], ndarray)):
        im = corr_plan['im_dark_after'].astype(float32)
        outfile = path + infile + '_impostdark#' + str(im.shape[1]) + '%' + str(im.shape[0])
        im.tofile(outfile)
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  Source code for pore3d.reconstruct.rec_astra

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import float32, linspace

import astra

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['recon_astra_fbp',
           'recon_astra_iterative']


[docs]def recon_astra_fbp(im, angles, method, filter_type):
	"""Reconstruct the input sinogram by using the FBP implemented in ASTRA toolbox.

    Parameters
    ----------
    im : array_like
		Image data (sinogram) as numpy array. 

	angles : double
		Value in radians representing the number of angles of the sinogram.

	method : string
		A string with either "FBP" or "FBP_CUDA".

	filter_type : string
		The available options are "ram-lak", "shepp-logan", "cosine", "hamming", "hann", "tukey", 
		"lanczos", "triangular", "gaussian", "barlett-hann", "blackman", "nuttall", "blackman-harris", 
		"blackman-nuttall", "flat-top", "kaiser", "parzen".	

    """
	
	vol_geom = astra.create_vol_geom(im.shape[1], im.shape[1])
	proj_geom = astra.create_proj_geom('parallel', 1.0, im.shape[1], linspace(0, angles, im.shape[0], False))
	
	if not (method.endswith("CUDA")):
		proj_id = astra.create_projector('strip', proj_geom, vol_geom) # Only for CPU-based algorithms
	
	# Create a data object for the reconstruction
	rec_id = astra.data2d.create('-vol', vol_geom)	

	# We now re-create the sinogram data object:
	sinogram_id = astra.data2d.create('-sino', proj_geom, im)

	# Create configuration:
	cfg = astra.astra_dict('FBP_CUDA')
	cfg['ReconstructionDataId'] = rec_id
	cfg['ProjectionDataId'] = sinogram_id
	cfg['FilterType'] = filter_type	
	
	#overSampling = True
	#if (overSampling == True):
	#	cfg['option']={}
	#	cfg['option']['PixelSuperSampling'] = 2
	
	if not (method.endswith("CUDA")):
		cfg.ProjectorId = proj_id # Only for CPU-based algorithms

	# Create and run the algorithm object from the configuration structure
	alg_id = astra.algorithm.create(cfg)
	astra.algorithm.run(alg_id, 1)

	# Get the result
	rec = astra.data2d.get(rec_id)

	# Clean up:
	astra.algorithm.delete(alg_id)
	astra.data2d.delete(rec_id)
	astra.data2d.delete(sinogram_id)
	if not (method.endswith("CUDA")):
		astra.projector.delete(proj_id) # For CPU-based algorithms
	
	return rec


[docs]def recon_astra_iterative(im, angles, method, iterations, zerone_mode):
	"""Reconstruct the input sinogram by using one of the iterative algorithms implemented in ASTRA toolbox.

    Parameters
    ----------
    im : array_like
		Image data (sinogram) as numpy array. 

	angles : double
		Value in radians representing the number of angles of the sinogram.

	method : string
		A string with e.g "SIRT" or "SIRT_CUDA" (see ASTRA documentation)

	iterations : int
		Number of iterations for the algebraic technique

	zerone_mode : bool
		True if the input sinogram has been rescaled to the [0,1] range (therefore positivity 
		constraints are applied)
	
	
    """
	if (method == "SART_CUDA") or (method == "SART"):
		iterations = int(round(float(iterations))) * im.shape[0]
		
	vol_geom = astra.create_vol_geom(im.shape[1] , im.shape[1])
	proj_geom = astra.create_proj_geom('parallel', 1.0, im.shape[1], linspace(0,angles,im.shape[0],False))
	
	if not (method.endswith("CUDA")):
		proj_id = astra.create_projector('strip', proj_geom, vol_geom) # Only for CPU-based algorithms
	
	# Create a data object for the reconstruction
	rec_id = astra.data2d.create('-vol', vol_geom)

	# We now re-create the sinogram data object:
	sinogram_id = astra.data2d.create('-sino', proj_geom, im)

	# Create configuration:
	cfg = astra.astra_dict(method)
	cfg['ReconstructionDataId'] = rec_id
	cfg['ProjectionDataId'] = sinogram_id
	
	if not (method.endswith("CUDA")):
		cfg['ProjectorId'] = proj_id # Only for CPU-based algorithms
	
	cfg['option'] = {}	
	
	if (method.startswith("SART")):
		cfg['option']['ProjectionOrder'] = 'random'
	#if (zerone_mode) and (method != "CGLS_CUDA"):
		#cfg['option']['MinConstraint'] = 0
		#cfg['option']['MaxConstraint'] = 1	

	#overSampling = False
	#if (overSampling == True):
	#	cfg['option']['DetectorSuperSampling'] = 2
	#	cfg['option']['PixelSuperSampling'] = 2
	

	# Create and run the algorithm object from the configuration structure
	alg_id = astra.algorithm.create(cfg)
	astra.algorithm.run(alg_id, int(round(float(iterations))))

	# Get the result
	rec = astra.data2d.get(rec_id)

	# Clean up:
	astra.algorithm.delete(alg_id)
	astra.data2d.delete(rec_id)
	astra.data2d.delete(sinogram_id)	
	if not (method.endswith("CUDA")):
		astra.projector.delete(proj_id) # For CPU-based algorithms
	
	return rec
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  Source code for pore3d.reconstruct.rec_tomopy

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""

from numpy import float32, linspace

import tomopy

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['recon_tomopy_iterative']


[docs]def recon_tomopy_iterative(im, angles, method, iterations):	

	rec = zeros((im.shape[1],  im.shape[1]))
	rec = rec + 1.0
	theta = linspace(0, angles, im.shape[0], endpoint=False).astype(float32)		

	im = im * im.shape[1]
	rec_im = tomopy.mlem(im.astype(float32), theta, im.shape[1], int(iterations), rec.astype(float32))	
	
	return rec_im.astype(float32)
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  Source code for pore3d.utils.padding

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
#                                                                         #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['upperPowerOfTwo',
           'replicatePadImage',
           'padImage',
           'padSino']



from numpy import zeros, tile, concatenate, ones, linspace, sqrt, finfo, float32, hanning
from ctypes import *

from tifffile import imread, imsave # only for debug

[docs]def upperPowerOfTwo(v):
    """
    Return the upper power of two of input value

    Parameters
    ----------
    v : int
        A positive integer value

    Return value
    ----------
    An integer value    

    """

    v = c_uint32(v).value
    v -= 1
    v |= v >> 1
    v |= v >> 2
    v |= v >> 4
    v |= v >> 8
    v |= v >> 16
    v += 1
    return c_int32(v).value


[docs]def replicatePadImage(im, marg0, marg1):
    """
    Pad the input image by replicating first and last column as well as first and last row
    the specified number of times.

    Parameters
    ----------    
    im : array_like
        Image data as numpy array.

    marg0 : int
        The number of times first and last row have to be replicated.

    marg1 : int
        The number of times first and last column have to be replicated.

    Return value
    ------------
    A replicated-padded image.    

    """
    
    # Pad first side (replicate first column):
    tmp = im[:,0] # Get first column
    tmp = tile(tmp, (marg1,1) ) # Replicate the first column the right number of times
    im  = concatenate( (tmp.T,im), axis=1) # Concatenate tmp before the image

    # Pad second side (replicate last column):
    tmp = im[:,im.shape[1]-1] # Get last column
    tmp = tile(tmp, (marg1,1)) # Replicate the last column the right number of times
    im  = concatenate( (im,tmp.T), axis=1) # Concatenate tmp after the image

    # Pad third side (replicate first row):
    tmp = im[0,:] # Get first row
    tmp = tile(tmp, (marg0,1)) # Replicate the first row the right number of times
    im = concatenate( (tmp,im), axis=0) # Concatenate tmp before the image

    # Pad fourth side (replicate last row):
    tmp = im[im.shape[0]-1,:] # Get last row:
    tmp = tile(tmp, (marg0,1)) # Create a tmp matrix replicating the last row the right number of times
    im = concatenate( (im,tmp), axis=0) # Concatenate tmp after the image

    return im

    
def zeroPadImage(im, marg0, marg1):
    """
    Pad the input image by adding zeros.

    Parameters
    ----------    
    im : array_like
        Image data as numpy array.

    marg0 : int
        The number of zero rows to add before first and after last row.

    marg1 : int
        The number of zero rows to add before first and after last column.

    Return value
    ------------
    A zero-padded image.
    
    """
    # Pad first side (zeros before first column):
    tmp = zeros(im[:,0].shape) # Get a column of zeros
    tmp = tile(tmp, (marg1,1) ) # Replicate the column the right number of times
    im  = concatenate( (tmp.T,im), axis=1) # Concatenate tmp before the image

    # Pad second side (zeros after last column):
    tmp = zeros(im[:,im.shape[1]-1].shape) # Get a column of zeros
    tmp = tile(tmp, (marg1,1)) # Replicate the column the right number of times
    im  = concatenate( (im,tmp.T), axis=1) # Concatenate tmp after the image

    # Pad third side (zeros before first row):
    tmp = zeros(im[0,:].shape) # Get a row of zeros
    tmp = tile(tmp, (marg0,1)) # Replicate the row the right number of times
    im = concatenate( (tmp,im), axis=0) # Concatenate tmp before the image

    # Pad fourth side (zeros after last row):
    tmp = zeros(im[im.shape[0]-1,:].shape) # Get a row of zeros:
    tmp = tile(tmp, (marg0,1)) # Create a tmp matrix replicating the row the right number of times
    im = concatenate( (im,tmp), axis=0) # Concatenate tmp after the image

    return im

[docs]def padImage(im, n_pad0, n_pad1):
    """
    Replicate pad the input image to the specified new dimensions.

    Parameters
    ----------    
    im : array_like
        Image data as numpy array

    n_pad0 : int
        The new height of the image

    n_pad1 : int
        The new width of the image

    Return value
    ----------
    A padded image    

    """
    marg0 = (n_pad0 - im.shape[0]) / 2
    marg0 = marg0 / 2
    marg1 = (n_pad1 - im.shape[1]) / 2
    marg1 = marg1 / 2
    
    # First replicate padding and then zero padding:
    im = replicatePadImage(im, marg0, marg1)
    im = replicatePadImage(im, marg0, marg1)
        
    # Correction for odd/even issues:
    marg0 = n_pad0 - im.shape[0]
    marg1 = n_pad1 - im.shape[1] 
        
    tmp = zeros(im[im.shape[0]-1,:].shape) # Get last row:
    tmp = tile(tmp, (marg0,1)) # Create a tmp matrix replicating the last row the right number of times
    im = concatenate( (im,tmp), axis=0) # Concatenate tmp after the image
    
    tmp = zeros(im[:,im.shape[1]-1].shape) # Get last column
    tmp = tile(tmp, (marg1,1)) # Replicate the last column the right number of times
    im  = concatenate( (im,tmp.T), axis=1) # Concatenate tmp after the image
            
    return im


[docs]def padSino(im, n_pad):
    """
    Pad the input sinogram to the specified width by replicate 
    padding with Hanning smoothing to zero.

    Parameters
    ----------    
    im : array_like
        Image data as numpy array.

    n_pad : int
        The new width of the sinogram.

    Return value
    ----------
    A padded image    

    """
    # Get margin:
    marg = (n_pad - im.shape[1]) / 2
    
    # First replicate padding:
    im = replicatePadImage(im, 0, marg)

    # Prepare smoothing matrix to smooth to zero with a windowing function:
    vscale = ones(im.shape[1] - marg)

    hann   = hanning(marg)
    vleft  = hann[0:marg/2]
    vright = hann[marg/2:]
        
    vrow = concatenate( (vleft,vscale), axis=1)
    vrow = concatenate( (vrow,vright), axis=1)
    vmatrix = tile(vrow, (im.shape[0],1))

    # Correction for odd/even issues:
    marg = im.shape[1] - vmatrix.shape[1]
    tmp = zeros(vmatrix[:,vmatrix.shape[1]-1].shape) # Get last column
    tmp = tile(tmp, (marg,1)) # Replicate the last column the right number of times
    vmatrix = concatenate( (vmatrix,tmp.T), axis=1) # Concatenate tmp after the image

    # Apply smoothing:    
    im = im * vmatrix
    im [im < 0.0] = 0.0
    im = im + finfo(float32).eps    
            
    return im.astype(float32)






          

      

      

    


    
        © Copyright 2016, Sincrotrone Trieste S.C.p.A..
      Created using Sphinx 1.3.5.
    

  

_modules/pore3d/postprocess/postprocess.html


    
      Navigation


      
        		
          index


        		
          modules |


        		Pore3D 0.1.1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for pore3d.postprocess.postprocess

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import uint8, uint16

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['postprocess']

[docs]def postprocess( im, convert_opt, crop_opt ):    
    """
    Post-process a reconstructed image.

    Parameters
    ----------
    im : array_like
        Image data as numpy array. 
    convert_opt : string
        String containing degradation method (8-bit or 16-bit) and min/max 
        rescaling value (e.g. "linear8:-0.01;0.01"). In current version only
        "linear" for 16-bit and "linear8" are implemented.
    crop_opt : double
        String containing the parameters to crop an image separated by : with
        order top, bottom, left, right. (e.g. "100:100:100:100")    

    """
    # Convert to 8-bit or 16-bit:
    conv_method, conv_args = convert_opt.split(":", 1)            
    if (conv_method.startswith('linear')):        
    
        # Get args:
        min, max = conv_args.split(";")    
        min = float(min)
        max = float(max)
        
        im = (im - min) / (max - min);
        im[ im < 0.0] = 0.0;
        im[ im > 1.0] = 1.0;
        
        if (conv_method == 'linear8'):
            im = im*255.0    
            im = im.astype(uint8)    
        else:
            im = im*65535.0    
            im = im.astype(uint16)        
        
    # Crop the image:    
    crop_opt = crop_opt.split(":")
    
    #im = im[crop_top:im.shape[0]-crop_bottom,crop_left:im.shape[1]-crop_right]    
    im = im[int(crop_opt[0]):im.shape[0]-int(crop_opt[1]),int(crop_opt[2]):im.shape[1]-int(crop_opt[3])]        
    
    return im
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  Source code for pore3d.reconstruct.rec_gridrec

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import rot90, float32, copy, linspace 
from scipy.misc import imresize #scipy 0.12

from _gridrec import paralrecon

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['recon_gridrec']


[docs]def recon_gridrec(im1, im2, angles, oversampling):
	"""Reconstruct two sinograms (of the same CT scan) with direct Fourier algorithm.

	Parameters
	----------
	im1 : array_like
		Sinogram image data as numpy array.

	im2 : array_like
		Sinogram image data as numpy array.

	angles : double
		Value in radians representing the number of angles of the input sinogram.

	oversampling : double
		Input sinogram is rescaled to increase the sampling of the Fourier space and
		avoid artifacts. Suggested value in the range [1.2,1.6]. 
	
	"""
	v_angles = linspace(0, angles, im1.shape[0], False).astype(float32)

	# Call C-code for gridrec with oversampling:
	[out1, out2] = paralrecon(im1, im2, v_angles, float(oversampling))  

	# Rescale output (if oversampling used):
	out1 = imresize(out1, (im1.shape[1],im1.shape[1]), interp='bicubic', mode='F')
	out2 = imresize(out2, (im2.shape[1],im2.shape[1]), interp='bicubic', mode='F')

	# Rotate images 90 degrees towards the left:
	out1 = rot90(out1)
	out2 = rot90(out2)

	# Return output:  
	return [out1.astype(float32), out2.astype(float32)]
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  Source code for pore3d.reconstruct.rec_scikit

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""
"""
Module for .....
"""


from numpy import float32, double, linspace, pi, zeros
from skimage.transform import iradon, iradon_sart


__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['recon_scikit_sart',
           'recon_scikit_fbp']


[docs]def recon_scikit_sart(im, angles, iter):
	"""Reconstruct a sinogram with the SART algorithm of the Scikit-Image Python package

	Parameters
	----------
	im : array_like
		Sinogram image data as numpy array.

	angles : double
		Value in radians representing the number of angles of the input sinogram.

	iterations : int
		Number of iterations for the SART technique.
	
	"""

	im = im.astype(double)	
	iter = int(iter)

	# Actual reconstruction with SART:
	rec = zeros((im.shape[1], im.shape[1]))
	for i in range(0, iter):      
		rec = iradon_sart(im.T, linspace(0, angles / pi * 180.0, im.shape[0]), rec)
	
	return rec.astype(float32)

	
[docs]def recon_scikit_fbp(im, angles, filter_type):		
	"""Reconstruct a sinogram with the FBP algorithm of the Scikit-Image Python package

	Parameters
	----------
	im : array_like
		Sinogram image data as numpy array.

	angles : double
		Value in radians representing the number of angles of the input sinogram.

	filter_type : string
		A string with e.g. "ramp", "shepp-logan", "cosine", "hamming", "hann".
	
	"""
	# Filters: ramp, shepp-logan, cosine, hamming, hann
	# Interp: ‘linear’, ‘nearest’, and ‘cubic’
	rec = iradon(im.T, linspace(0, angles / pi * 180.0, im.shape[0], False), im.shape[1] , filter_type, 'nearest', True)
	
	return rec
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  Source code for pore3d.reconstruct.rec_fista_tv

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import float32, linspace

import astra
import tvtomo

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['recon_fista_tv']



[docs]def recon_fista_tv(im, angles, lam, fista_iter, iter):
	"""Reconstruct the input sinogram by using the FISTA-TV algorithm

    Parameters
    ----------
    im : array_like
		Image data (sinogram) as numpy array. 

	angles : double
		Value in radians representing the number of angles of the input sinogram.

	lam : double
		Regularization parameter of the FISTA algorithm.

	fista_iter : int
		Number of iterations of the FISTA algorihtm.

	iter : int
		Number of iterations of the TV minimization.	
	
    """	

	# Create ASTRA geometries:
	vol_geom = astra.create_vol_geom(im.shape[1] , im.shape[1])
	proj_geom = astra.create_proj_geom('parallel', 1.0, im.shape[1], linspace(0, angles, im.shape[0], False))

	# Create the ASTRA projector:
	p = tvtomo.ProjectorASTRA2D(proj_geom,vol_geom)	
	
	# Define parameters and FISTA object that performs reconstruction:
	#lam = 1**-14
	f = tvtomo.FISTA(p, double(lam), fista_iter)

	# Actual reconstruction (takes time):
	im_rec = f.reconstruct(im.astype(float32), iter)
	
	return im_rec.astype(float32)
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  Source code for pore3d.reconstruct.rec_mr_fbp

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""

from numpy import float32, linspace

import astra
import mrfbp
import mrfbp.ASTRAProjector

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['recon_mr_fbp']


[docs]def recon_mr_fbp(im, angles):
	"""Reconstruct a sinogram with the Minimum Residual FBP algorithm (Pelt, 2013).

	Parameters
	----------
	im : array_like
		Sinogram image data as numpy array.

	angles : double
		Value in radians representing the number of angles of the input sinogram.
	
	"""
	# Create ASTRA geometries:
	vol_geom = astra.create_vol_geom(im.shape[1] , im.shape[1])
	proj_geom = astra.create_proj_geom('parallel', 1.0, im.shape[1], linspace(0,angles,im.shape[0],False))

	# Create the ASTRA projector:
	p = mrfbp.ASTRAProjector.ASTRAProjector2D(proj_geom,vol_geom)
	
	# Create the MR-FBP Reconstructor:
	rec = mrfbp.Reconstructor(p)

	# Reconstruct the image using MR-FBP:
	im_rec = rec.reconstruct(im)
	
	return im_rec.astype(float32)
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  Source code for pore3d.io.tdf

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""

# TO DO: 
# - investigate the proper chunk size for performant I/O on both SSDs
#   and spinning disks.
# - check the newer versions of h5py (things changed in require_dataset)
#



import h5py
import numpy as np
import collections
import xml.etree.ElementTree as et


__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['parse_metadata',
           'read_tomo',
           'parse_metadata',
           'read_sino',
           'write_tomo',
           'write_sino',
           'get_nr_projs',
           'get_nr_sinos',
           'get_det_size',
           'get_dset_shape',
           'get_dset_chunks']


DATA_ORDER = 1 # 0 for faster read/write projections, 1 for faster read/write sinograms, everything else for the other direction

[docs]def parse_metadata(f, xml_command):
	"""Fill the specified HDF5 file with metadata according to the DataExchange initiative.
	The metadata in input are described in a XML format.

	Parameters
	----------
	f : HDF5 file 
		HDF5 file open with h5py API
	xml_command : string
		Immaginary part of the complex X-ray refraction index.

	"""
	# Get XML structure from string:
	root = et.fromstring(xml_command)		
	
	# Create measurement group
	measurement  = f.create_group( 'measurement' )
	f.attrs['implements'] = "exchange:measurement:provenance"
	
	# Sample:
	sample =  measurement.create_group( 'sample' )	
	for el in root.findall('dataset'):				
		dset = sample.create_dataset('name', data = el.text)	
		
	# Instrument:
	instrument =  measurement.create_group( 'instrument' )		
	dset = instrument.create_dataset('name', data = 'SYRMEP')
	
	# Detector:
	detector = instrument.create_group('detector')	
	for el in root.findall('DETECTOR/model_name'):			
		dset = detector.create_dataset('model', data = el.text)
	#for el in root.findall('DETECTOR/exp_time'):			
	#	dset = detector.create_dataset('exposure_time', data = float(el.text)/1000.0, dtype = 'f')
	#	dset.attrs['units'] = 's'
	for el in root.findall('DETECTOR/bin'):			
		dset = detector.create_dataset('binning', data = int(el.text), dtype = 'i')		
	for el in root.findall('DETECTOR/remap'):			
		dset = detector.create_dataset('remapping', data = el.text)
	for el in root.findall('DETECTOR/pixel_size'):			
		val = str(el.text).split()
		dset = detector.create_dataset('pixel_size', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	roi = detector.create_group('roi')
	for el in root.findall('DETECTOR/left'):			
		dset = roi.create_dataset('x1', data = int(el.text), dtype= 'i')
		dset.attrs['units'] = 'pixels'
	for el in root.findall('DETECTOR/up'):			
		dset = roi.create_dataset('y1', data = int(el.text), dtype= 'i')
		dset.attrs['units'] = 'pixels'
	for el in root.findall('DETECTOR/right'):			
		dset = roi.create_dataset('x2', data = int(el.text), dtype= 'i')
		dset.attrs['units'] = 'pixels'
	for el in root.findall('DETECTOR/down'):			
		dset = roi.create_dataset('y2', data = int(el.text), dtype= 'i')
		dset.attrs['units'] = 'pixels'
		
	# Monochromator:
	monoch = instrument.create_group('monochromator')	
	for el in root.findall('MONOCH/energy_AA'):		
		dset = monoch.create_dataset('energy', data = int(el.text), dtype = 'i')
		dset.attrs['units'] = 'eV'
	for el in root.findall('MONOCH/berger_mono'):		
		dset = monoch.create_dataset('berger', data = int(el.text), dtype = 'i')
		dset.attrs['units'] = 'eV'
	for el in root.findall('MONOCH/AML_mono'):		
		dset = monoch.create_dataset('AML', data = int(el.text), dtype = 'i')		
		
	# Source:
	source = instrument.create_group('source')	
	for el in root.findall('RING/ring_current'):		
		val = str(el.text).split()
		dset = source.create_dataset('current', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	for el in root.findall('RING/ebeam_energy'):		
		val = str(el.text).split()
		dset = source.create_dataset('energy', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]	
	slits = source.create_group('slits')
	slits_air = slits.create_group('air')
	for el in root.findall('SLITS/slits_air_left'):			
		val = str(el.text).split()
		dset = slits_air.create_dataset('x1', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	for el in root.findall('SLITS/slits_air_up'):			
		val = str(el.text).split()
		dset = slits_air.create_dataset('y1', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	for el in root.findall('SLITS/slits_air_right'):			
		val = str(el.text).split()
		dset = slits_air.create_dataset('x2', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	for el in root.findall('SLITS/slits_air_down'):			
		val = str(el.text).split()
		dset = slits_air.create_dataset('y2', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	slits_vacuum = slits.create_group('vacuum')
	for el in root.findall('SLITS/slits_vacuum_left'):			
		val = str(el.text).split()
		dset = slits_vacuum.create_dataset('x1', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	for el in root.findall('SLITS/slits_vacuum_up'):			
		val = str(el.text).split()
		dset = slits_vacuum.create_dataset('y1', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	for el in root.findall('SLITS/slits_vacuum_right'):			
		val = str(el.text).split()
		dset = slits_vacuum.create_dataset('x2', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]
	for el in root.findall('SLITS/slits_vacuum_down'):			
		val = str(el.text).split()
		dset = slits_vacuum.create_dataset('y2', data = float(val[0]), dtype = 'f')
		dset.attrs['units'] = val[1]

		

[docs]def read_tomo( dataset, index ):
	"""Extract the tomographic projection at the specified relative index from the HDF5 dataset.

	Parameters
	----------
	dataset : HDF5 dataset 
		HDF5 dataset as returned by the h5py API.
	index : int
		Relative position of the tomographic projection within the dataset.

	"""
	
	#if (DATA_ORDER == 0):
	#	return dataset[index,:,:]	
	#elif (DATA_ORDER == 1):
	#	return dataset[:,index,:]	
	#else:
	#	return dataset[:,:,index]
	if (DATA_ORDER == 0):
		out = np.empty((dataset.shape[1],dataset.shape[2]), dtype=dataset.dtype)
		dataset.read_direct(out, np.s_[index,:,:])
		return out
	else: # (DATA_ORDER == 1):	
		out = np.empty((dataset.shape[0],dataset.shape[2]), dtype=dataset.dtype)
		dataset.read_direct(out, np.s_[:,index,:])
		return out


[docs]def read_sino( dataset, index ):
	"""Extract the sinogram at the specified relative index from the HDF5 dataset.

	Parameters
	----------
	dataset : HDF5 dataset 
		HDF5 dataset as returned by the h5py API.
	index : int
		Relative position of the sinogram within the dataset.

	"""

	#if (DATA_ORDER == 0):
	#	return dataset[:,index,:]	
	#elif (DATA_ORDER == 1):
	#	return dataset[index,:,:]		
	#else:
	#	return dataset[:,:,index]		
	if (DATA_ORDER == 0):
		out = np.empty((dataset.shape[0],dataset.shape[2]), dtype=dataset.dtype)
		dataset.read_direct(out, np.s_[:,index,:])		
		return out
	else: # (DATA_ORDER == 1):
		out = np.empty((dataset.shape[1],dataset.shape[2]), dtype=dataset.dtype)
		dataset.read_direct(out, np.s_[index,:,:])
		return out


[docs]def write_tomo( dataset, index, im ):
	"""Modify the tomographic projection at the specified relative index from the HDF5 dataset 
	with the image passed as input.

	Parameters
	----------
	dataset : HDF5 dataset 
		HDF5 dataset as returned by the h5py API.
	index : int
		Relative position of the tomographic projection within the dataset.
	im : array_like
		Image data as numpy array.

	"""
	if (DATA_ORDER == 0):
		dataset[index,:,:] = im	
	else: # (DATA_ORDER == 1):
		dataset[:,index,:] = im	


[docs]def write_sino( dataset, index, im ):
	"""Modify the sinogram at the specified relative index from the HDF5 dataset 
	with the image passed as input.

	Parameters
	----------
	dataset : HDF5 dataset 
		HDF5 dataset as returned by the h5py API.
	index : int
		Relative position of the sinogram within the dataset.
	im : array_like
		Image data as numpy array.

	"""
	if (DATA_ORDER == 0):
		dataset[:,index,:] = im
	else: # (DATA_ORDER == 1):
		dataset[index,:,:] = im		

	
[docs]def get_nr_projs ( dataset ):
	"""Get the number of projections of the input dataset.

	Parameters
	----------
	dataset : HDF5 dataset 
		HDF5 dataset as returned by the h5py API.

	"""
	if (DATA_ORDER == 0):
		return dataset.shape[0]	
	else: # (DATA_ORDER == 1):
		return dataset.shape[1]		

	
[docs]def get_nr_sinos ( dataset ):
	"""Get the number of sinograms (or slices) of the input dataset.

	Parameters
	----------
	dataset : HDF5 dataset 
		HDF5 dataset as returned by the h5py API.

	"""
	if (DATA_ORDER == 0):
		return dataset.shape[1]	
	else: # (DATA_ORDER == 1):
		return dataset.shape[0]	

		
[docs]def get_det_size ( dataset ):
	"""Get the width of the detector (nr of pixels) of the input dataset.

	Parameters
	----------
	dataset : HDF5 dataset 
		HDF5 dataset as returned by the h5py API.

	"""
	return dataset.shape[2]	

	
[docs]def get_dset_shape ( det_size, fov_height, nr_proj ):
	"""Get the shape of the dataset by arranging the input parameters.

	Parameters
	----------
	det_size : int
		Width of the detector.
	fov_height : int
		Height of the FOV, i.e. the number of sinograms (or slices) of the dataset.
	nr_proj : int
		Number of collected projections.

	"""
	if (DATA_ORDER == 0):
		return (nr_proj, fov_height, det_size)
	else: # (DATA_ORDER == 1):
		return (fov_height, nr_proj, det_size)		

		
[docs]def get_dset_chunks ( det_size ):
	"""Get a good chunk combination. This function needs improvement...

	Parameters
	----------
	det_size : int
		Width of the detector.	

	"""
	if (DATA_ORDER == 0):
		return (1, 1, det_size)
	else: # (DATA_ORDER == 1):
		return (1, 1, det_size)		
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  Source code for pore3d.phaseretrieval.phase_retrieval

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import float32, complex64, arange, ComplexWarning, finfo
from numpy import copy, meshgrid
from numpy import pi, log as nplog, cos as npcos, sin as npsin

# (Un)comment the related lines to use either NumPY or PyFFTW:
#from numpy.fft import fft2, ifft2
from pyfftw import n_byte_align, simd_alignment
from pyfftw.interfaces.numpy_fft import fft2, ifft2
from pyfftw.interfaces.cache import enable as pyfftw_cache_enable, disable as pyfftw_cache_disable
from pyfftw.interfaces.cache import set_keepalive_time as pyfftw_set_keepalive_time
from numpy.fft import fftshift, ifftshift
from warnings import simplefilter

from utils.padding import upperPowerOfTwo, padImage


__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['prepare_plan',
           'phase_retrieval']


[docs]def prepare_plan(im, beta, delta, energy, distance, pixsize, method=1, padding=False):
	"""Pre-compute data to save time in further execution of phase_retrieval

	Parameters
	----------
	im : array_like
		Image data as numpy array. Only image size (shape) is actually used.
	beta : double
		Immaginary part of the complex X-ray refraction index.
	delta : double
		Decrement from unity of the complex X-ray refraction index.
	energy [KeV]: double
		Energy in KeV of the incident X-ray beam.
	distance [mm]: double
		Sample-to-detector distance in mm.
	pixsize [mm]: double
		Size in mm of the detector element.
	method : int 
		Phase retrieval algorithm {1 = TIE (default), 2 = Born, 3 = Rytov, 4 = Wu}
	padding : bool
		Apply image padding to better process the boundary of the image
	
	"""
	# Get additional values:
	lam = (12.398424 * 10 ** (-7)) / energy # in mm
	mu = 4 * pi * beta / lam
		
	# Replicate pad image to power-of-2 dimensions:
	dim0_o = im.shape[0]
	dim1_o = im.shape[1]
	if (padding):		
		n_pad0 = dim0_o
		n_pad1 = n_pad1 = im.shape[1] + im.shape[1] / 2
	else:
		n_pad0 = dim0_o
		n_pad1 = dim1_o

	# Set the transformed frequencies according to pixelsize:
	rows = n_pad0
	cols = n_pad1
	ulim = arange(-(cols) / 2, (cols) / 2)
	ulim = ulim * (2 * pi / (cols * pixsize))
	vlim = arange(-(rows) / 2, (rows) / 2)  
	vlim = vlim * (2 * pi / (rows * pixsize))
	u,v = meshgrid(ulim, vlim)

	# Apply formula:
	if method == 1:    
		den = 1 + distance * delta / mu * (u * u + v * v) + finfo(float32).eps # Avoids division by zero		
	elif method == 2:
		chi = pi * lam * distance * (u * u + v * v)
		den = (beta / delta) * npcos(chi) + npsin(chi) + finfo(float32).eps # Avoids division by zero		
	elif method == 3:
		chi = pi * lam * distance * (u * u + v * v)
		den = (beta / delta) * npcos(chi) + npsin(chi) + finfo(float32).eps # Avoids division by zero		
	elif method == 4:
		den = 1 + pi * (delta / beta) * lam * distance * (u * u + v * v) + finfo(float32).eps        
		
	# Shift the denominator now:
	den = fftshift(den)

	return {'dim0':dim0_o, 'dim1':dim1_o ,'npad0':n_pad0, 'npad1':n_pad1, 'den':den , 'mu':mu }

	

[docs]def phase_retrieval(im, plan, method=1, nr_threads=2):
	"""Process a tomographic projection image with the selected phase retrieval algorithm.

	Parameters
	----------
	im : array_like
		Flat corrected image data as numpy array.
	plan : structure
		Structure with pre-computed data (see prepare_plan function)
	method : int 
		Phase retrieval algorithm {1 = TIE (default), 2 = Born, 3 = Rytov, 4 = Wu}
	nr_threads : int 
		Number of threads to be used in the computation of FFT by PyFFTW
		
	"""
	# Extract plan values:
	dim0_o = plan['dim0']
	dim1_o = plan['dim1']
	n_pad0 = plan['npad0']
	n_pad1 = plan['npad1']
	marg0 = (n_pad0 - dim0_o) / 2
	marg1 = (n_pad1 - dim1_o) / 2
	den = plan['den']
	mu = plan['mu']
	
	# Pad image (if required):	
	im  = padImage(im, n_pad0, n_pad1) 

	# (Un)comment the following two lines to use PyFFTW:
	n_byte_align(im, simd_alignment) 
	im = fft2(im, threads=nr_threads)			

	# (Un)comment the following line to use NumPy:	
	#im = fft2(im)			

	# Apply formula:
	if method == 1:		
		im = im / den
		
		# (Un)comment the following two lines to use PyFFTW:
		n_byte_align(im, simd_alignment)
		im = ifft2(im, threads=nr_threads)
		
		# (Un)comment the following line to use NumPy:
		#im = ifft2(im)
		im = im.astype(complex64)
		 		
		im = real(im)
		im = im.astype(float32)		
		im = -1 / mu * nplog(im)    		

	#
	# WARNING: The following methods are not tested
	#
	elif method == 2:
		im = real(ifft2((im - 1.0) / 2.0) / den)
	elif method == 3:
		im = real(ifft2(nplog(im) / 2.0) / den)
	elif method == 4:       
		im = real(ifft2(im / den))
		im = -1 / 2 * (delta / beta) * nplog(im)    

	# Return cropped output:
	return im[marg0:dim0_o + marg0, marg1:dim1_o + marg1]   
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  Source code for pore3d.preprocess.ring_correction

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import concatenate

from ringrem.rivers import rivers
from ringrem.boinhaibel import boinhaibel
from ringrem.munchetal import munchetal
from ringrem.raven import raven
#from ringrem.miqueles import miqueles

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['ring_correction']


[docs]def ring_correction (im, ringrem, flat_end, skip_flat_after, half_half, half_half_line, ext_fov):
	"""Apply ring artifacts compensation by de-striping the input sinogram.

    Parameters
    ----------
    im : array_like
		Image data (sinogram) as numpy array. 
	
	ringrem : string
		String containing ring removal method and parameters
	
	half_half : bool
		True to separately process the sinogram in two parts
	
	half_half_line : int
		Line number considered to identify the two parts to be processed separately. 
		(This parameter is ignored if half_half is False)
	
	skip_flat_after e ext_fov SERVE???
    
    """
	method, args = ringrem.split(":", 1)
			
	if (method == "rivers"):

		if flat_end and not skip_flat_after and half_half and not ext_fov:	
			im_top    = rivers( im[0:half_half_line,:], args)
			im_bottom = rivers( im[half_half_line:,:], args)
			im = concatenate((im_top,im_bottom), axis=0)					
		else:
			im = rivers(im, args)
					
	elif (method == "boinhaibel"):
		if flat_end and not skip_flat_after and half_half and not ext_fov:	
			im_top    = boinhaibel( im[0:half_half_line,:], args)
			im_bottom = boinhaibel( im[half_half_line:,:], args)
			im = concatenate((im_top,im_bottom), axis=0)
		else:
			im = boinhaibel(im, args)
					
	elif (method == "munchetal"):				
		im = munchetal(im, args)	
				
	elif (method == "raven"):				
		im = raven(im, args)

	return im 
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  Source code for pore3d.preprocess.extfov_correction

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import fliplr, tile, concatenate

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['extfov_correction']


[docs]def extfov_correction(im, ext_fov, ext_fov_rot_right, ext_fov_overlap):
	"""Apply sinogram correction for extended FOV acquisition mode

    Parameters
    ----------
    im : array_like
        Image data (sinogram) as numpy array.

    ext : bool
        True if the extended FOV mode has been performed.

    ext_fov_rot_right : bool
        True if the extended FOV mode has been performed with rotation center
		shifted to the right, left otherwise.

	ext_fov_overlap : int
		Number of overlapping pixels.        
    
    """
	if (ext_fov):
			
		im_bottom = im[im.shape[0]/2:,:]
		im_bottom = fliplr(im_bottom)	
			
		if (ext_fov_rot_right):
				
			# Flip the bottom part of the sinogram and put it on the left:					
			if (ext_fov_overlap % 2 == 0):
				im_bottom = im_bottom[:,:-ext_fov_overlap/2]
				if (im.shape[0] % 2 == 0):
					im = concatenate((im_bottom, im[0:im.shape[0]/2,ext_fov_overlap/2:]), axis=1)				
				else:
					im = concatenate((im_bottom, im[0:im.shape[0]/2+1,ext_fov_overlap/2:]), axis=1)
			else:
				im_bottom = im_bottom[:,:-ext_fov_overlap/2 + 1]
				if (im.shape[0] % 2 == 0):
					im = concatenate((im_bottom, im[0:im.shape[0]/2,ext_fov_overlap/2:]), axis=1)				
				else:
					im = concatenate((im_bottom, im[0:im.shape[0]/2+1,ext_fov_overlap/2:]), axis=1)				
			
		else:

			# Flip the bottom part of the sinogram and put it on the right:					
			if (ext_fov_overlap % 2 == 0):
				im_bottom = im_bottom[:,ext_fov_overlap/2:]			
				if (im.shape[0] % 2 == 0):						
					im = concatenate((im[0:im.shape[0]/2,:-ext_fov_overlap/2], im_bottom), axis=1)	
				else:
					im = concatenate((im[0:im.shape[0]/2+1,:-ext_fov_overlap/2], im_bottom), axis=1)							
			else:
				im_bottom = im_bottom[:,ext_fov_overlap/2+1:]
				if (im.shape[0] % 2 == 0):
					im = concatenate((im[0:im.shape[0]/2,:-ext_fov_overlap/2], im_bottom), axis=1)									
				else:
					im = concatenate((im[0:im.shape[0]/2+1,:-ext_fov_overlap/2], im_bottom), axis=1)

	return im
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  Source code for pore3d.preprocess.flat_fielding

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from numpy import float32, finfo, ndarray
from numpy import median, amin, amax
from numpy import tile, concatenate

from scipy.ndimage.filters import median_filter

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
__docformat__ = 'restructuredtext en'
__all__ = ['flat_fielding']




[docs]def flat_fielding (im, i, plan, flat_end, half_half, half_half_line, norm_sx, norm_dx):
    """
    Process a sinogram with conventional flat fielding plus reference normalization.

    Parameters
    ----------
    im : array_like
        Image data as numpy array
    i : int
        Index of the sinogram with reference to the height of a projection
    plan : structure
        Structure created by the extract_flatdark function (see extract_flatdark.py). 
        This structure contains the flat/dark images acquired before the acquisition of 
        the projections and the flat/dark images acquired after the acquisition of the
        projections as well as a few flags.
    flat_end : bool
        True if the process considers the flat/dark images (if any) acquired after the 
        acquisition of the projections.
    half_half : bool
        True if the process has to be separated by processing the first part of the
        sinogram with the flat/dark images acquired before the acquisition of the 
        projections and the second part with the flat/dark images acquired after the 
        acquisition of the projections.
    half_half_line : int
        Usually this value is equal to the height of the projection FOV / 2 but the two parts 
        of the sinogram to process can have a different size.
    norm_sx : int
        Width in pixels of the left window to be consider for the normalization of the 
        sinogram. This value has to be zero in the case of ROI-CT.
    norm_dx : int
        Width in pixels of the right window to be consider for the normalization of the 
        sinogram. This value has to be zero in the case of ROI-CT.
   
    Example (using h5py, tdf.py, tifffile.py)
    -----------------------------------------
    >>> sino_idx = 512
    >>> f    = getHDF5('dataset.h5', 'r')
    >>> im   = tdf.read_sino(f['exchange/data'], sino_idx)
    >>> plan = extract_flatdark(f_in, True, False, False, 'tomo', 'dark', 'flat', 'logfile.txt') 
    >>> im   = flat_fielding(im, sino_idx, plan, True, True, 900, 0, 0)  
    >>> imsave('sino_corr.tif', im) 

    """    
    
    # Extract plan values:
    im_flat = plan['im_flat']
    im_dark = plan['im_dark']
    im_flat_after = plan['im_flat_after']    
    im_dark_after = plan['im_dark_after']

    skip_flat = plan['skip_flat']
    skip_flat_after = plan['skip_flat_after']
    
    if not isinstance(im_dark, ndarray):
        im_dark = im_dark_after
    
    if not isinstance(im_flat, ndarray):
        im_flat = im_flat_after
            
    # Flat correct the image to process:
    if not skip_flat:
                    
        im_flat_curr = im_flat
        im_dark_curr = im_dark
        if flat_end and not skip_flat_after and half_half:
            # Half-and-half mode
            if ((norm_sx == 0) and (norm_dx == 0)):
                norm_coeff = 1.0
            else:
                # Get the air image:
                if (norm_dx == 0):
                    im_air = im[:,0:norm_sx]                            
                else:
                    im_sx = im[:,0:norm_sx]                            
                    im_dx = im[:,-norm_dx:]                    
                    im_air = concatenate((im_sx,im_dx), axis=1)    
                        
                # Get only the i-th row from flat and dark:                    
                if (norm_dx == 0):
                    im_flat_air_before = im_flat[i,0:norm_sx]
                    im_flat_air_after = im_flat_after[i,0:norm_sx]                        
                else:    
                    im_flat_sx_before = im_flat[i,0:norm_sx]                        
                    im_flat_dx_before = im_flat[i,-norm_dx:]                    
                    im_flat_air_before = concatenate((im_flat_sx_before,im_flat_dx_before), axis=1)
                    im_flat_sx_after = im_flat_after[i,0:norm_sx]                                
                    im_flat_dx_after = im_flat_after[i,-norm_dx:]                    
                    im_flat_air_after = concatenate((im_flat_sx_after,im_flat_dx_after), axis=1)        
                        
                im_flat_air_before = tile(im_flat_air_before, (half_half_line,1)) 
                im_flat_air_after = tile(im_flat_air_after, (im.shape[0]-half_half_line,1)) 
                im_flat_air = concatenate((im_flat_air_before,im_flat_air_after), axis=0)                    
                    
                if (norm_dx == 0):
                    im_dark_air_before = im_dark[i,0:norm_sx]
                    im_dark_air_after = im_dark_after[i,0:norm_sx]    
                else:
                    im_dark_sx_before = im_dark[i,0:norm_sx]                                
                    im_dark_dx_before = im_dark[i,-norm_dx:]
                    im_dark_air_before = concatenate((im_dark_sx_before,im_dark_dx_before), axis=1)
                    im_dark_sx_after = im_dark_after[i,0:norm_sx]                                
                    im_dark_dx_after = im_dark_after[i,-norm_dx:]                    
                    im_dark_air_after = concatenate((im_dark_sx_after,im_dark_dx_after), axis=1)                    
                    
                im_dark_air_before = tile(im_dark_air_before, (half_half_line,1)) 
                im_dark_air_after = tile(im_dark_air_after, (im.shape[0]-half_half_line,1)) 
                im_dark_air = concatenate((im_dark_air_before,im_dark_air_after), axis=0)                
                                
                # Set a norm coefficient for avoiding for cycle:
                norm_coeff = median(im_air, axis=1) / (median(im_flat_air, axis=1) + finfo(float32).eps)
                norm_coeff = tile(norm_coeff, (im.shape[1],1)) 
                norm_coeff = norm_coeff.T
                        
            # Create flat and dark images replicating the i-th row the proper number of times:
            tmp_flat_before = tile(im_flat[i,:], (half_half_line,1)) 
            tmp_flat_after = tile(im_flat_after[i,:], (im.shape[0]-half_half_line,1)) 
            tmp_flat = concatenate((tmp_flat_before,tmp_flat_after), axis=0)                
            tmp_dark_before = tile(im_dark[i,:], (half_half_line,1)) 
            tmp_dark_after = tile(im_dark_after[i,:], (im.shape[0]-half_half_line,1)) 
            tmp_dark = concatenate((tmp_dark_before,tmp_dark_after), axis=0)
            
        else:
            # The same flat for all the images:                
            if flat_end and not skip_flat_after:
                # Use the ones acquired after the projections:
                im_flat = im_flat_after
                im_dark = im_dark_after

            if ((norm_sx == 0) and (norm_dx == 0)):
                norm_coeff = 1.0                                
            else:                    
                # Get the air image:
                if (norm_dx == 0):
                    im_air = im[:,0:norm_sx]                            
                else:
                    im_sx = im[:,0:norm_sx]                            
                    im_dx = im[:,-norm_dx:]
                    im_air = concatenate((im_sx,im_dx), axis=1)        
                        
                # Get only the i-th row from flat and dark:
                if (norm_dx == 0):
                    im_flat_air = im_flat[i,0:norm_sx]    
                else:
                    im_flat_sx = im_flat[i,0:norm_sx]                                
                    im_flat_dx = im_flat[i,-norm_dx:]
                    im_flat_air = concatenate((im_flat_sx,im_flat_dx), axis=1)    
                        
                im_flat_air = tile(im_flat_air, (im.shape[0],1)) 
                    
                if (norm_dx == 0):
                    im_dark_air = im_dark[i,0:norm_sx]                                
                else:
                    im_dark_sx = im_dark[i,0:norm_sx]                                
                    im_dark_dx = im_dark[i,-norm_dx:]
                    im_dark_air = concatenate((im_dark_sx,im_dark_dx), axis=1)                        
                        
                im_dark_air = tile(im_dark_air, (im.shape[0],1))                 
                                
                # Set a norm coefficient for avoiding for cycle:
                norm_coeff = median(im_air, axis=1) / (median(im_flat_air, axis=1) + finfo(float32).eps)
                norm_coeff = tile(norm_coeff, (im.shape[1],1)) 
                norm_coeff = norm_coeff.T    

            # Create flat and dark images replicating the i-th row the proper number of times:
            tmp_flat = tile(im_flat[i,:], (im.shape[0],1)) 
            tmp_dark = tile(im_dark[i,:], (im.shape[0],1))                                 
            
                        
        # Do actual flat fielding:
        im = ((im - tmp_dark) / ((tmp_flat - tmp_dark) * norm_coeff + finfo(float32).eps)).astype(float32)            
            
        # Quick and dirty compensation for detector afterglow:
        size_ct = 3
        while ( ( float(amin(im)) <  finfo(float32).eps) and (size_ct <= 7) ):            
            im_f = median_filter(im, size_ct)
            im [im <  finfo(float32).eps] = im_f [im <  finfo(float32).eps]                                
            size_ct += 2
                
        if (float(amin(im)) <  finfo(float32).eps):                
            im [im <  finfo(float32).eps] = finfo(float32).eps    

    # Return pre-processed image:
    return im
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  Source code for pore3d.preprocess.extract_flatdark

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# #########################################################################
# (C) 2016 Elettra - Sincrotrone Trieste S.C.p.A.. All rights reserved.   #
# Copyright 2016. Elettra - Sincrotrone Trieste S.C.p.A. THE COMPANY      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. IS NOT REPONSIBLE FOR THE USE    #
# OF THIS SOFTWARE. If software is modified to produce derivative works,  #
# such modified software should be clearly marked, so as not to confuse   #
# it with the version available from Elettra Sincrotrone Trieste S.C.p.A. #
#                                                                         #
# Additionally, redistribution and use in source and binary forms, with   #
# or without modification, are permitted provided that the following      #
# conditions are met:                                                     #
#                                                                         #
#     * Redistributions of source code must retain the above copyright    #
#       notice, this list of conditions and the following disclaimer.     #
#                                                                         #
#     * Redistributions in binary form must reproduce the above copyright #
#       notice, this list of conditions and the following disclaimer in   #
#       the documentation and/or other materials provided with the        #
#       distribution.                                                     #
#                                                                         #
#     * Neither the name of Elettra - Sincotrone Trieste S.C.p.A nor      #
#       the names of its contributors may be used to endorse or promote   #
#       products derived from this software without specific prior        #
#       written permission.                                               #
#                                                                         #
# THIS SOFTWARE IS PROVIDED BY ELETTRA - SINCROTRONE TRIESTE S.C.P.A. AND #
# CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,  #
# BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND       #
# FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL      #
# ELETTRA - SINCROTRONE TRIESTE S.C.P.A. OR CONTRIBUTORS BE LIABLE FOR    #
# ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL  #
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE       #
# GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS           #
# INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER    #
# IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR         #
# OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF  #
# ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.                              #
# #########################################################################


"""
Module .....
"""


from sys import maxint
from os import linesep
from os.path import splitext
from time import time, mktime
from datetime import datetime

from h5py import File as getHDF5
from numpy import float32, ndarray

from pore3d.io.tdf import get_nr_projs, read_tomo

__author__ = "Francesco Brun"
__copyright__ = "Copyright (c) 2016, Elettra - Sincrotrone Trieste S.C.p.A."
__version__ = "0.0.1"
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def _medianize_withprovenance(dset, provenance_dset, tomoprefix, darkorflatprefix, flagafter):	
	
	# Get minimum and max timestamps for projection
	min_t  = maxint
	max_t = -1
	
	for i in range(0, provenance_dset.shape[0]):  
		if provenance_dset["filename", i].startswith(tomoprefix):
			t = int(mktime(datetime.strptime(provenance_dset["timestamp", i], "%Y-%m-%d %H:%M:%S.%f").timetuple()))							
			if (t < min_t):
				min_t = t
			if (t > max_t):
				max_t = t	

	flag_first = False
	ct = 0	

	im = read_tomo(dset,0).astype(float32)
		
	for i in range(0, provenance_dset.shape[0]):  
		if provenance_dset["filename", i].startswith(darkorflatprefix):
			t = int(mktime(datetime.strptime(provenance_dset["timestamp", i], "%Y-%m-%d %H:%M:%S.%f").timetuple()))							

			if flagafter:
				if (t > max_t):				
				
					# Get "angle":
					name = splitext(provenance_dset["filename", i])[0]
					idx = int(name[-4:])
					idx = idx - int(provenance_dset.attrs['first_index'])
					
					# Get image and sum it to the series:
					if not flag_first:
						flag_first = True					
						im = read_tomo(dset,idx).astype(float32)
						ct = ct + 1
					else:
						im = im + read_tomo(dset,idx).astype(float32) 
						ct = ct + 1
			else:
				if (t <= min_t):					
				
					# Get "angle":
					name = splitext(provenance_dset["filename", i])[0]
					idx = int(name[-4:])
					idx = idx - int(provenance_dset.attrs['first_index'])
					
					# Get image and sum it to the series:
					if not flag_first:
						flag_first = True					
						im = read_tomo(dset,idx).astype(float32)					
					else:
						im = im + read_tomo(dset,idx).astype(float32) 
					
					ct = ct + 1
	
	
	if ( ct > 0 ):
		im = im / ct
		return im.astype(float32)  	
	
	else:		
		return -1 # Error:

def _medianize(dset):

	num_imgs = get_nr_projs ( dset )

	# Return error if there are no images:
	if (num_imgs == 0):      
		return -1 # Error:

	# Return the only image in case of one image:
	elif (num_imgs == 1):
		return read_tomo(dset,0).astype(float32)
	
	# Do the median of all the images if there is more than one image:
	if num_imgs > 1:

		# Get first image:
		im = read_tomo(dset,0).astype(float32)
		
		# Read all the remaining files (if any) and save it in a volume:
		for i in range(1, num_imgs):                 
		
			# Read i-th image from input folder:
			#im = im + dset[i,:,:].astype(float32)   
			im = im + read_tomo(dset,i).astype(float32) 
		
		# Medianize volume along the third-dimension:
		im = im / num_imgs

		# Reshape output and return:
		return im.astype(float32)  
		

[docs]def extract_flatdark(f_in, flat_end, logfilename):
	"""Extract the flat and dark reference images to be used during the pre-processing step.

    Parameters
    ----------
    f_in : HDF5 data structure
        The data structure containing the flat and dark acquired images.

    flat_end : bool
        Consider the flat/dark images acquired after the projections (if any).

	logilename : string
		Absolute file of a log text file where infos are appended.
    
    """
	skip_flat = False
	skip_flat_after = not flat_end
	flat_onlyafter = False
	
	# Prepare output variables:
	im_flat = 0
	im_dark = 0
	im_flat_after = 0
	im_dark_after = 0

	# Get prefixes:
	if "/tomo" in f_in:
		dset = f_in['tomo']
		
		tomoprefix = 'tomo'
		flatprefix = 'flat'
		darkprefix = 'dark'
	else: 
		dset = f_in['exchange/data']
		if "/provenance/detector_output" in f_in:
			prov_dset = f_in['provenance/detector_output']		
			
			tomoprefix = prov_dset.attrs['tomo_prefix']
			flatprefix = prov_dset.attrs['flat_prefix']
			darkprefix = prov_dset.attrs['dark_prefix']

	# Get dark images:
	if "/dark" in f_in:
		im_dark = _medianize(f_in['dark'])			
			
		if not isinstance(im_dark, ndarray):
			log = open(logfilename,"a")
			if not flat_end:
				skip_flat = True
				log.write(linesep + "\tNo dark field images (acquired before the projections) found. 'Use after' flag not specified. Flat fielding skipped.")	
			else:
				flat_onlyafter = True
				log.write(linesep + "\tNo dark field images (acquired before the projections) found.")		
			log.close()		
		else:
			log = open(logfilename,"a")
			log.write(linesep + "\tDark field images (acquired before the projections) found.")	
			log.close()
				
	elif "/exchange/data_dark" in f_in:
		
		# Get the dark files acquired before the projections:	
		im_dark = _medianize_withprovenance(f_in['exchange/data_dark'], f_in['provenance/detector_output'], tomoprefix, darkprefix, False)		
			
		if not isinstance(im_dark, ndarray):
			log = open(logfilename,"a")
			if not flat_end:
				skip_flat = True
				log.write(linesep + "\tNo dark field images (acquired before the projections) found. 'Use after' flag not specified. Flat fielding skipped.")	
			else:
				flat_onlyafter = True
				log.write(linesep + "\tNo dark field images (acquired before the projections) found.")	
			log.close()				
		else:
			log = open(logfilename,"a")
			log.write(linesep + "\tDark field images (acquired before the projections) found.")	
			log.close()
	else:		
		log = open(logfilename,"a")
		if not flat_end:
			skip_flat = True
			log.write(linesep + "\tNo dark field images (acquired before the projections) found. 'Use after' flag not specified. Flat fielding skipped.")	
		else:
			flat_onlyafter = True
			log.write(linesep + "\tNo dark field images (acquired before the projections) found.")	
		log.close()	
	


	# Get flat images:		
	if "/flat" in f_in:
		
		im_flat = _medianize(f_in['flat'])	
			
		if not isinstance(im_flat, ndarray):
			log = open(logfilename,"a")
			if not flat_end:
				skip_flat = True
				log.write(linesep + "\tNo flat field images (acquired before the projections) found. 'Use after' flag not specified. Flat fielding skipped.")	
			else:
				flat_onlyafter = True
				log.write(linesep + "\tNo flat field images (acquired before the projections) found.")	
		else:
			log = open(logfilename,"a")
			log.write(linesep + "\tFlat field images (acquired before the projections) found.")	
			log.close()
				
	elif "/exchange/data_white" in f_in:
		
		# Get the flat files acquired before the projections:						
		im_flat = _medianize_withprovenance(f_in['exchange/data_white'], f_in['provenance/detector_output'], tomoprefix, flatprefix, False)
			
		if not isinstance(im_flat, ndarray):
			log = open(logfilename,"a")
			if not flat_end:
				skip_flat = True
				log.write(linesep + "\tNo flat field images (acquired before the projections) found. 'Use after' flag not specified. Flat fielding skipped.")	
			else:
				flat_onlyafter = True
				log.write(linesep + "\tNo flat field images (acquired before the projections) found.")	
			log.close()	
				
		else:
			log = open(logfilename,"a")
			log.write(linesep + "\tFlat field images (acquired before the projections) found.")	
			log.close()				
	else:
		log = open(logfilename,"a")
		if not flat_end:
			skip_flat = True
			log.write(linesep + "\tNo flat field images (acquired before the projections) found. 'Use after' flag not specified. Flat fielding skipped.")	
		else:
			flat_onlyafter = True
			log.write(linesep + "\tNo flat field images (acquired before the projections) found.")		
		log.close()		



	#
	# Flats and dark at the end (if required):
	#
	
	if not skip_flat:
		if flat_end:
						
			skip_flat_after = False
			
			if "/dark_post" in f_in:
				
				im_dark_after = _medianize(f_in['dark_post'])			
					
				if not isinstance(im_dark_after, ndarray):
					log = open(logfilename,"a")
					if flat_onlyafter:
						skip_flat = True
						log.write(linesep + "\tNo dark field images (acquired after the projections) found. Flat fielding skipped. ")	
					else:
						log.write(linesep + "\tNo dark field images (acquired after the projections) found.")	
					log.close()	
					skip_flat_after = True	
				else:
					log = open(logfilename,"a")
					log.write(linesep + "\tDark field images (acquired after the projections) found.")	
					log.close()
						
			elif "/dark_after" in f_in:
				
				im_dark_after = _medianize(f_in['dark_after'])			
					
				if not isinstance(im_dark_after, ndarray):
					log = open(logfilename,"a")
					if flat_onlyafter:
						skip_flat = True
						log.write(linesep + "\tNo dark field images (acquired after the projections) found. Flat fielding skipped. ")	
					else:
						log.write(linesep + "\tNo dark field images (acquired after the projections) found.")	
					log.close()	
					skip_flat_after = True	
				else:
					log = open(logfilename,"a")
					log.write(linesep + "\tDark field images (acquired after the projections) found.")	
					log.close()
						
			elif "/exchange/data_dark" in f_in:			
			
				im_dark_after = _medianize_withprovenance(f_in['exchange/data_dark'], f_in['provenance/detector_output'], tomoprefix, darkprefix, True)		
					
				if not isinstance(im_dark_after, ndarray):
					log = open(logfilename,"a")
					if flat_onlyafter:
						skip_flat = True
						log.write(linesep + "\tNo dark field images (acquired after the projections) found. Flat fielding skipped. ")	
					else:
						log.write(linesep + "\tNo dark field images (acquired after the projections) found.")	
					log.close()	
					skip_flat_after = True	
				else:
					log = open(logfilename,"a")
					log.write(linesep + "\tDark field images (acquired after the projections) found.")	
					log.close()
						
			else:
				log = open(logfilename,"a")
				if flat_onlyafter:
					skip_flat = True
					log.write(linesep + "\tNo dark field images (acquired after the projections) found. Flat fielding skipped. ")	
				else:
					log.write(linesep + "\tNo dark field images (acquired after the projections) found.")	
				log.close()	
				skip_flat_after = True	
					
			if "/flat_post" in f_in:
				
				im_flat_after = _medianize(f_in['flat_post'])	
					
				if not isinstance(im_flat_after, ndarray):
					log = open(logfilename,"a")
					if flat_onlyafter:
						skip_flat = True
						log.write(linesep + "\tNo flat field images (acquired after the projections) found. Flat fielding skipped. ")	
					else:
						log.write(linesep + "\tNo flat field images (acquired after the projections) found.")
					log.close()	
					skip_flat_after = True
				else:
					log = open(logfilename,"a")
					log.write(linesep + "\tFlat field images (acquired after the projections) found.")	
					log.close()
						
			elif "/flat_after" in f_in:
				
				im_flat_after = _medianize(f_in['flat_after'])	
					
				if not isinstance(im_flat_after, ndarray):
					log = open(logfilename,"a")
					if flat_onlyafter:
						skip_flat = True
						log.write(linesep + "\tNo flat field images (acquired after the projections) found. Flat fielding skipped. ")	
					else:
						log.write(linesep + "\tNo flat field images (acquired after the projections) found.")
					log.close()	
					skip_flat_after = True
				else:
					log = open(logfilename,"a")
					log.write(linesep + "\tFlat field images (acquired after the projections) found.")	
					log.close()
						
			elif "/exchange/data_white" in f_in:
				
				im_flat_after = _medianize_withprovenance(f_in['exchange/data_white'], f_in['provenance/detector_output'], tomoprefix, flatprefix, True)		
					
				if not isinstance(im_flat_after, ndarray):
					log = open(logfilename,"a")
					if flat_onlyafter:
						skip_flat = True
						log.write(linesep + "\tNo flat field images (acquired after the projections) found. Flat fielding skipped. ")	
					else:
						log.write(linesep + "\tNo flat field images (acquired after the projections) found.")	
					log.close()	
					skip_flat_after = True
				else:
					log = open(logfilename,"a")
					log.write(linesep + "\tFlat field images (acquired after the projections) found.")	
					log.close()
	
			else:
				log = open(logfilename,"a")
				if flat_onlyafter:
					skip_flat = True
					log.write(linesep + "\tNo flat field images (acquired after the projections) found. Flat fielding skipped. ")	
				else:
					log.write(linesep + "\tNo flat field images (acquired after the projections) found.")
				log.close()	
				skip_flat_after = True	

	
	#log = open(logfilename,"a")
	#log.write(linesep + "\tFlat and dark images browsed correctly.")	
	#log.close()	

	return {'im_flat':im_flat, 'im_flat_after':im_flat_after, 'im_dark':im_dark, 
			'im_dark_after':im_dark_after, 'skip_flat':skip_flat, 'skip_flat_after':skip_flat_after}
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