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About

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

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


Contents:


	Installing from source






Installing from source

Clone the xlearn [https://github.com/tomography/xlearn]
from GitHub [https://github.com] repository:

git clone https://github.com/tomography/xlearn.git xlearn





then:

cd xlearn
python setup.py install
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API reference

xlearn Modules:



	xlearn.transform

	xlearn.classify

	xlearn.utils









          

      

      

    


    
         Copyright 2016, Argonne National Laboratory.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	Xlearn 0.1.1 documentation 

          	API reference 
 
      

    


    
      
          
            
  


xlearn.transform

Module containing model, predict and train routines

Functions:







	model(dim_img,nb_filters,nb_conv)
	the cnn model for image transformation


	train(img_x,img_y,patch_size,patch_step,...)
	Function description.


	predict(mdl,img,patch_size,patch_step,...)
	the cnn model for image transformation






	
xlearn.transform.model(dim_img, nb_filters, nb_conv)[source]

	the cnn model for image transformation





	Parameters:	
	dim_img (int) –
The input image dimension

	nb_filters (int) –
Number of filters

	nb_conv (int) –
The convolution weight dimension






	Returns:	mdl –
Description.












	
xlearn.transform.train(img_x, img_y, patch_size, patch_step, dim_img, nb_filters, nb_conv, batch_size, nb_epoch)[source]

	Function description.





	Parameters:	
	parameter_01 (type) –
Description.

	parameter_02 (type) –
Description.

	parameter_03 (type) –
Description.






	Returns:	return_01 –
Description.












	
xlearn.transform.predict(mdl, img, patch_size, patch_step, batch_size, dim_img)[source]

	the cnn model for image transformation





	Parameters:	
	img (array) –
The image need to be calculated

	patch_size ((int, int)) –
The patches dimension

	dim_img (int) –
The input image dimension






	Returns:	img_rec –
Description.
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xlearn.classify

Module containing model, predict and train routines

Functions:







	model(dim_img,nb_filters,nb_conv,nb_classes)
	the cnn model for image transformation


	train(x_train,y_train,x_test,y_test,...)
	Function description.






	
xlearn.classify.model(dim_img, nb_filters, nb_conv, nb_classes)[source]

	the cnn model for image transformation





	Parameters:	
	dim_img (int) –
The input image dimension

	nb_filters (int) –
Number of filters

	nb_conv (int) –
The convolution weight dimension






	Returns:	mdl –
Description.












	
xlearn.classify.train(x_train, y_train, x_test, y_test, dim_img, nb_filters, nb_conv, batch_size, nb_epoch, nb_classes)[source]

	Function description.





	Parameters:	
	parameter_01 (type) –
Description.

	parameter_02 (type) –
Description.

	parameter_03 (type) –
Description.






	Returns:	return_01 –
Description.
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xlearn.utils

Module containing utility routines

Functions:







	nor_data(img)
	Normalize the image


	check_random_state(seed)
	Turn seed into a np.random.RandomState instance If seed is None, return the RandomState singleton used by np.random.


	extract_patches(image,patch_size,step[,...])
	Reshape a 2D image into a collection of patches The resulting patches are allocated in a dedicated array.


	reconstruct_patches(patches,image_size,step)
	Reconstruct the image from all of its patches.


	img_window(img,window_size)
	Function Description


	extract_3d(img,patch_size,step)
	Function Description






	
xlearn.utils.nor_data(img)[source]

	Normalize the image





	Parameters:	img (array) –
The images need to be normalized


	Returns:	img –
Description.










	
xlearn.utils.check_random_state(seed)[source]

	Turn seed into a np.random.RandomState instance
If seed is None, return the RandomState singleton used by np.random.
If seed is an int, return a new RandomState instance seeded with seed.
If seed is already a RandomState instance, return it.
Otherwise raise ValueError.





	Parameters:	seed (type) –
Description.










	
xlearn.utils.extract_patches(image, patch_size, step, max_patches=None, random_state=None)[source]

	Reshape a 2D image into a collection of patches
The resulting patches are allocated in a dedicated array.





	Parameters:	
	image (array, shape = (image_height, image_width) or) –
(image_height, image_width, n_channels)
The original image data. For color images, the last dimension specifies
the channel: a RGB image would have n_channels=3.

	patch_size (tuple of ints (patch_height, patch_width)) –
the dimensions of one patch

	step (number of pixels between two patches)

	max_patches (integer or float, optional default is None) –
The maximum number of patches to extract. If max_patches is a float
between 0 and 1, it is taken to be a proportion of the total number
of patches.

	random_state (int or RandomState) –
Pseudo number generator state used for random sampling to use if
max_patches is not None.






	Returns:	patches (array, shape = (n_patches, patch_height, patch_width) or) –
(n_patches, patch_height, patch_width, n_channels)
The collection of patches extracted from the image, where n_patches
is either max_patches or the total number of patches that can be
extracted.












	
xlearn.utils.reconstruct_patches(patches, image_size, step)[source]

	Reconstruct the image from all of its patches.
Patches are assumed to overlap and the image is constructed by filling in
the patches from left to right, top to bottom, averaging the overlapping
regions.





	Parameters:	
	patches (array, shape = (n_patches, patch_height, patch_width) or) –
(n_patches, patch_height, patch_width, n_channels)
The complete set of patches. If the patches contain colour information,
channels are indexed along the last dimension: RGB patches would
have n_channels=3.

	image_size (tuple of ints (image_height, image_width) or) –
(image_height, image_width, n_channels)
the size of the image that will be reconstructed

	step (number of pixels between two patches)






	Returns:	image (array, shape = image_size) –
the reconstructed image












	
xlearn.utils.img_window(img, window_size)[source]

	Function Description





	Parameters:	
	img (define img)

	window_size (describe window_size)






	Returns:	img_wd (describe img_wd)












	
xlearn.utils.extract_3d(img, patch_size, step)[source]

	Function Description





	Parameters:	
	img (define img)

	patch_size (describe patch_size)

	step (describe step)






	Returns:	patches (describe patches)
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Examples

This section contains Jupyter Notebooks [http://ipython.org/notebook.html] and
Python scripts examples for various tomoPy functions.

To run [http://jupyter.readthedocs.org/en/latest/running.html] these examples in a
notebooks [http://ipython.org/notebook.html] install
Jupyter [http://jupyter.readthedocs.org/en/latest/install.html] or run the python
scripts from here [https://github.com/tomography/xlearn/tree/master/doc/demo]



	Transform
	Train

	Predict





	Classify
	Train

	Evaluate
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Transform



	Train

	Predict
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Train

Here is an example on how to train a convolutional neural network to segment an image.
The network is trained using one raw image  and one that has been manually segmented.

Once the training is complete the network will be able to automatically segment a series of
raw images.

You can download the python scritp here
or the Jupyter notebook here

%pylab inline





Populating the interactive namespace from numpy and matplotlib





import dxchange





Image data I/O in xlearn is supported by
DXchange [http://dxchange.readthedocs.io].

import matplotlib.pyplot as plt





matplotlib provide plotting of the result in this notebook.

Install [http://xlearn.readthedocs.io/en/latest/install.html] xlearn
then:

from xlearn.transform import train
from xlearn.transform import model





batch_size = 800
nb_epoch = 10
dim_img = 20
nb_filters = 32
nb_conv = 3
patch_step = 4
patch_size = (dim_img, dim_img)





img_x = dxchange.read_tiff('../../test/test_data/training_input.tiff')
img_y = dxchange.read_tiff('../../test/test_data/training_output.tiff')





plt.imshow(img_x, cmap='Greys_r')
plt.show()





[image: ../../_images/train_4_0.png]
plt.imshow(img_y, cmap='Greys_r')
plt.show()





[image: ../../_images/train_5_0.png]
mdl = train(img_x, img_y, patch_size, patch_step, dim_img, nb_filters, nb_conv, batch_size, nb_epoch)
mdl.save_weights('training_weights.h5')





Epoch 1/10
26068/26068 [==============================] - 39s - loss: 0.4458
Epoch 2/10
26068/26068 [==============================] - 39s - loss: 0.2074
Epoch 3/10
26068/26068 [==============================] - 39s - loss: 0.1607
Epoch 4/10
26068/26068 [==============================] - 39s - loss: 0.1428
Epoch 5/10
26068/26068 [==============================] - 39s - loss: 0.1321
Epoch 6/10
26068/26068 [==============================] - 39s - loss: 0.1258
Epoch 7/10
26068/26068 [==============================] - 39s - loss: 0.1244
Epoch 8/10
26068/26068 [==============================] - 39s - loss: 0.1169
Epoch 9/10
26068/26068 [==============================] - 39s - loss: 0.1135
Epoch 10/10
26068/26068 [==============================] - 39s - loss: 0.1106
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Predict

Here is an example on how to use an already trained convolutional neural network
to automatically segment a series of raw images.

You can download the python scritp here
or the Jupyter notebook here

%pylab inline





Populating the interactive namespace from numpy and matplotlib





import dxchange





Image data I/O in xlearn is supported by
DXchange [http://dxchange.readthedocs.io].

import matplotlib.pyplot as plt





matplotlib provide plotting of the result in this notebook.

Install [http://xlearn.readthedocs.io/en/latest/install.html] xlearn
then:

from xlearn.transform import model
from xlearn.transform import predict





batch_size = 800
nb_epoch = 40
dim_img = 20
nb_filters = 32
nb_conv = 3
patch_step = 4

patch_size = (dim_img, dim_img)





mdl = model(dim_img, nb_filters, nb_conv)
mdl.load_weights('training_weights.h5')





fname = '../../test/test_data/predict_test.tiff'
img_test = dxchange.read_tiff(fname)
plt.imshow(img_test, cmap='Greys_r')
plt.show()





[image: ../../_images/predict_4_0.png]
fname_save = '../../test/test_data/predict_test_result'





img_rec = predict(mdl, img_test, patch_size, patch_step, batch_size, dim_img)





dxchange.write_tiff(img_rec, fname_save, dtype='float32')





plt.imshow(img_rec, cmap='Greys_r')
plt.show()





[image: ../../_images/predict_8_0.png]
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Classify



	Train

	Evaluate
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Train

Here is an example on how to train a convolutional neural network to identify a
tomographic reconstructed image that has the best center.

The network is trained using one image off center and the best centered reconstruction.
Once the training is complete the network will be able to evaulate  a series of
reconstructed images with different rotation center and select the one with the
best center.

You can download the python scritp here
or the Jupyter notebook here

To run this example please download the test data from the classify_train folder at
url [http://tinyurl.com/APS-xlearn]

%pylab inline





Populating the interactive namespace from numpy and matplotlib





import dxchange
import numpy as np
from xlearn.utils import nor_data
from xlearn.utils import extract_3d
from xlearn.utils import img_window
from xlearn.classify import train





Using Theano backend.
Using gpu device 0: Tesla M2050 (CNMeM is disabled, cuDNN not available)





np.random.seed(1337)
dim_img = 128
patch_size = (dim_img, dim_img)
batch_size = 50
nb_classes = 2
nb_epoch = 12





number of convolutional filters to use

nb_filters = 32





size of pooling area for max pooling

nb_pool = 2





convolution kernel size

nb_conv = 3





fname = '../../test/test_data/1038.tiff'
img_x = dxchange.read_tiff(fname)





plt.imshow(img_x, cmap='Greys_r')
plt.clim(-0.0005,0.0028)
plt.show()





[image: ../../_images/classify_train_10_0.png]
ind_uncenter1 = range(1038, 1047)
ind_uncenter2 = range(1049, 1057)
uncenter1 = dxchange.read_tiff_stack(fname, ind=ind_uncenter1, digit=4)
uncenter2 = dxchange.read_tiff_stack(fname, ind=ind_uncenter2, digit=4)
uncenter = np.concatenate((uncenter1, uncenter2), axis=0)
uncenter = nor_data(uncenter)





uncenter = img_window(uncenter[:, 360:1460, 440:1440], 200)





uncenter_patches = extract_3d(uncenter, patch_size, 1)





np.random.shuffle(uncenter_patches)





center_img = dxchange.read_tiff('../../test/test_data/1048.tiff')





plt.imshow(center_img, cmap='Greys_r')
plt.clim(-0.0005,0.0028)
plt.show()





[image: ../../_images/classify_train_19_0.png]
center_img = nor_data(center_img)





center_img = img_window(center_img[360:1460, 440:1440], 400)
center_patches = extract_3d(center_img, patch_size, 1)
np.random.shuffle(center_patches)





x_train = np.concatenate((uncenter_patches[0:50000], center_patches[0:50000]), axis=0)
x_test = np.concatenate((uncenter_patches[50000:60000], center_patches[50000:60000]), axis=0)
x_train = x_train.reshape(x_train.shape[0], 1, dim_img, dim_img)
x_test = x_test.reshape(x_test.shape[0], 1, dim_img, dim_img)
y_train = np.zeros(100000)
y_train[50000:99999] = 1
y_test = np.zeros(20000)
y_test[10000:19999] = 1





model = train(x_train, y_train, x_test, y_test, dim_img, nb_filters, nb_conv, batch_size, nb_epoch, nb_classes)





(100000, 1, 128, 128) (100000, 2) (20000, 1, 128, 128) (20000, 2)
Train on 100000 samples, validate on 20000 samples
Epoch 1/12
100000/100000 [==============================] - 836s - loss: 0.1251 - acc: 0.9604 - val_loss: 0.0726 - val_acc: 0.9704
Epoch 2/12
100000/100000 [==============================] - 835s - loss: 0.0085 - acc: 0.9977 - val_loss: 0.1675 - val_acc: 0.9311
Epoch 3/12
100000/100000 [==============================] - 835s - loss: 0.0045 - acc: 0.9989 - val_loss: 0.0155 - val_acc: 0.9949
Epoch 4/12
100000/100000 [==============================] - 832s - loss: 0.0034 - acc: 0.9990 - val_loss: 0.0090 - val_acc: 0.9976
Epoch 5/12
100000/100000 [==============================] - 834s - loss: 0.0018 - acc: 0.9995 - val_loss: 0.1212 - val_acc: 0.9512
Epoch 6/12
100000/100000 [==============================] - 835s - loss: 9.9921e-04 - acc: 0.9998 - val_loss: 0.0033 - val_acc: 0.9991
Epoch 7/12
100000/100000 [==============================] - 835s - loss: 5.3466e-04 - acc: 0.9999 - val_loss: 6.5040e-04 - val_acc: 1.0000
Epoch 8/12
100000/100000 [==============================] - 836s - loss: 7.6305e-04 - acc: 0.9998 - val_loss: 0.0016 - val_acc: 0.9997
Epoch 9/12
100000/100000 [==============================] - 833s - loss: 3.9566e-04 - acc: 0.9999 - val_loss: 8.2169e-04 - val_acc: 1.0000
Epoch 10/12
100000/100000 [==============================] - 835s - loss: 4.5675e-04 - acc: 0.9999 - val_loss: 8.0605e-04 - val_acc: 1.0000
Epoch 11/12
100000/100000 [==============================] - 833s - loss: 3.1511e-04 - acc: 1.0000 - val_loss: 8.0620e-04 - val_acc: 1.0000
Epoch 12/12
100000/100000 [==============================] - 833s - loss: 2.0671e-04 - acc: 1.0000 - val_loss: 8.0606e-04 - val_acc: 1.0000





Test score: 0.000806061122949
Test accuracy: 0.99995





model.save_weights('classify_training_weights.h5')
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Evaluate

Here is an example on how to use an already trained convolutional neural network to
evaluate and select the best image according to the training received. In this example
the network has been trained to select the best rotation axis centered reconstruction.
The test consists of asking the network to select the best centered images coming from a
similar sample collected on a different tomographic beamline.

You can download the python scritp here
or the Jupyter notebook here

To run this example please download the test data from the classify_evaluate folder at
url [http://tinyurl.com/APS-convnet]

%pylab inline





Populating the interactive namespace from numpy and matplotlib





import dxchange
import numpy as np
from xlearn.utils import nor_data
from xlearn.utils import extract_3d
from xlearn.utils import img_window
from xlearn.classify import model
import matplotlib.pyplot as plt
import time
import glob





Using Theano backend.
Using gpu device 0: Tesla M2050 (CNMeM is disabled, cuDNN not available)





np.random.seed(1337)

dim_img = 128
patch_size = (dim_img, dim_img)
batch_size = 50
nb_classes = 2
nb_epoch = 12





number of convolutional filters to use

nb_filters = 32





size of pooling area for max pooling

nb_pool = 2





convolution kernel size

nb_conv = 3





Please download the test data from the classify_evaluate folder at

http://tinyurl.com/APS-xlearn

and put them in the test_data folder

nb_evl = 100





fnames = glob.glob('../../test/test_data/*.tiff')
fnames = np.sort(fnames)





mdl = model(dim_img, nb_filters, nb_conv, nb_classes)

mdl.load_weights('classify_training_weights.h5')

Y_score = np.zeros((len(fnames)))





for i in range(len(fnames)):
    img = dxchange.read_tiff(fnames[i])
    img = nor_data(img)
    X_evl = np.zeros((nb_evl, dim_img, dim_img))

    for j in range(nb_evl):
        X_evl[j] = img_window(img[360:1460, 440:1440], dim_img)
    X_evl = X_evl.reshape(X_evl.shape[0], 1, dim_img, dim_img)
    Y_evl = mdl.predict(X_evl, batch_size=batch_size)
    Y_score[i] = sum(np.dot(Y_evl, [0, 1]))





ind_max = np.argmax(Y_score)
print('The well-centered reconstruction is:', fnames[ind_max])
plt.plot(Y_score)
plt.show()





('The well-centered reconstruction is:', '../../test/test_data/1023.00.tiff')





[image: ../../_images/classify_evaluate_15_1.png]
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  	(in module xlearn.transform)
  


      


  





N


  	
      
  	nor_data() (in module xlearn.utils)
  


  





P


  	
      
  	predict() (in module xlearn.transform)
  


  





R


  	
      
  	reconstruct_patches() (in module xlearn.utils)
  


  





T


  	
      
  	train() (in module xlearn.classify)
  


      	
        
  	(in module xlearn.transform)
  


      


  





X


  	
      
  	xlearn (module), [1], [2]
  


      
  	xlearn.classify (module)
  


  

  	
      
  	xlearn.transform (module)
  


      
  	xlearn.utils (module)
  


  







          

      

      

    


    
         Copyright 2016, Argonne National Laboratory.
      Created using Sphinx 1.3.5.
    

  _static/up-pressed.png





_images/demo_remove_strip_13_0.png





_images/demo_remove_strip_9_1.png





_images/train_4_0.png





_images/demo_remove_strip_3_1.png





_images/train_5_0.png





_images/demo_transform_predict_4_0.png





_images/demo_classify_train_11_0.png
1000

1500

2000






_images/classify_train_19_0.png
1500

000 5 2000





_images/demo_remove_strip_9_2.png





_images/demo_classify_train_20_0.png
1500

000 5 2000





demo/transform_train.html


    
      Navigation


      
        		
          index


        		
          modules |


        		Xlearn 0.1.1 documentation »

 
      


    


    
      
          
            
  


In [23]:






%pylab inline













Populating the interactive namespace from numpy and matplotlib








In [24]:






import dxchange
import matplotlib.pyplot as plt
from convnet.transform import train
from convnet.transform import model









In [15]:






batch_size = 800
nb_epoch = 10
dim_img = 20
nb_filters = 32
nb_conv = 3
patch_step = 4
patch_size = (dim_img, dim_img)









In [16]:






img_x = dxchange.read_tiff('../../test/test_data/training_input.tiff')
img_y = dxchange.read_tiff('../../test/test_data/training_output.tiff')









In [22]:






plt.imshow(img_x, cmap='Greys_r')
plt.show()













[image: ../_images/demo_transform_train_4_0.png]





In [21]:






plt.imshow(img_y, cmap='Greys_r')
plt.show()













[image: ../_images/demo_transform_train_5_0.png]





In [13]:






mdl = train(img_x, img_y, patch_size, patch_step, dim_img, nb_filters, nb_conv, batch_size, nb_epoch)
mdl.save_weights('training_weights.h5')













Epoch 1/10
26068/26068 [==============================] - 39s - loss: 0.4458
Epoch 2/10
26068/26068 [==============================] - 39s - loss: 0.2074
Epoch 3/10
26068/26068 [==============================] - 39s - loss: 0.1607
Epoch 4/10
26068/26068 [==============================] - 39s - loss: 0.1428
Epoch 5/10
26068/26068 [==============================] - 39s - loss: 0.1321
Epoch 6/10
26068/26068 [==============================] - 39s - loss: 0.1258
Epoch 7/10
26068/26068 [==============================] - 39s - loss: 0.1244
Epoch 8/10
26068/26068 [==============================] - 39s - loss: 0.1169
Epoch 9/10
26068/26068 [==============================] - 39s - loss: 0.1135
Epoch 10/10
26068/26068 [==============================] - 39s - loss: 0.1106
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In [1]:






%pylab inline













Populating the interactive namespace from numpy and matplotlib








In [2]:






import dxchange
import numpy as np
from convnet.utils import nor_data
from convnet.utils import extract_3d
from convnet.utils import img_window
from convnet.classify import model
import matplotlib.pyplot as plt
import time
import glob













Using Theano backend.
Using gpu device 0: Tesla M2050 (CNMeM is disabled, cuDNN not available)








In [3]:






np.random.seed(1337)

dim_img = 128
patch_size = (dim_img, dim_img)
batch_size = 50
nb_classes = 2
nb_epoch = 12








number of convolutional filters to use



In [4]:






nb_filters = 32








size of pooling area for max pooling



In [5]:






nb_pool = 2








convolution kernel size



In [6]:






nb_conv = 3








Please download the test data from the classify_evaluate folder at


http://tinyurl.com/APS-convnet


and put them in the test_data folder



In [7]:






nb_evl = 100









In [8]:






fnames = glob.glob('../../test/test_data/*.tiff')
fnames = np.sort(fnames)









In [9]:






mdl = model(dim_img, nb_filters, nb_conv, nb_classes)

mdl.load_weights('classify_training_weights.h5')

Y_score = np.zeros((len(fnames)))










In [10]:






for i in range(len(fnames)):
    img = dxchange.read_tiff(fnames[i])
    img = nor_data(img)
    X_evl = np.zeros((nb_evl, dim_img, dim_img))

    for j in range(nb_evl):
        X_evl[j] = img_window(img[360:1460, 440:1440], dim_img)
    X_evl = X_evl.reshape(X_evl.shape[0], 1, dim_img, dim_img)
    Y_evl = mdl.predict(X_evl, batch_size=batch_size)
    Y_score[i] = sum(np.dot(Y_evl, [0, 1]))









In [12]:






ind_max = np.argmax(Y_score)
print('The well-centered reconstruction is:', fnames[ind_max])
plt.plot(Y_score)
plt.show()













('The well-centered reconstruction is:', '/local/decarlo/data/databank/xiaogang/center/test_05/Hornby_APS_1000_1058_1/1023.00.tiff')












[image: ../_images/demo_classify_evaluate_15_1.png]





In [ ]:
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In [1]:






%pylab inline













Populating the interactive namespace from numpy and matplotlib








In [2]:






import dxchange
import numpy as np
from convnet.utils import nor_data
from convnet.utils import extract_3d
from convnet.utils import img_window
from convnet.classify import train













Using Theano backend.
Using gpu device 0: Tesla M2050 (CNMeM is disabled, cuDNN not available)








In [3]:






np.random.seed(1337)
dim_img = 128
patch_size = (dim_img, dim_img)
batch_size = 50
nb_classes = 2
nb_epoch = 12








number of convolutional filters to use



In [4]:






nb_filters = 32








size of pooling area for max pooling



In [5]:






nb_pool = 2









convolution kernel size



In [6]:






nb_conv = 3








Please download the test data from the classify_train folder at


http://tinyurl.com/APS-convnet


and put them in the test_data folder



In [7]:






fname = '../../test/test_data/1038.tiff'
img_x = dxchange.read_tiff(fname)









In [8]:






plt.imshow(img_x, cmap='Greys_r')
plt.clim(-0.0005,0.0028)
plt.show()













[image: ../_images/demo_classify_train_11_0.png]





In [9]:






ind_uncenter1 = range(1038, 1047)
ind_uncenter2 = range(1049, 1057)
uncenter1 = dxchange.read_tiff_stack(fname, ind=ind_uncenter1, digit=4)
uncenter2 = dxchange.read_tiff_stack(fname, ind=ind_uncenter2, digit=4)
uncenter = np.concatenate((uncenter1, uncenter2), axis=0)
uncenter = nor_data(uncenter)









In [10]:






uncenter = img_window(uncenter[:, 360:1460, 440:1440], 200)









In [11]:






uncenter_patches = extract_3d(uncenter, patch_size, 1)









In [12]:






np.random.shuffle(uncenter_patches)









In [13]:






center_img = dxchange.read_tiff('../../test/test_data/1048.tiff')









In [14]:






plt.imshow(center_img, cmap='Greys_r')
plt.clim(-0.0005,0.0028)
plt.show()













[image: ../_images/demo_classify_train_20_0.png]





In [15]:






center_img = nor_data(center_img)









In [16]:






center_img = img_window(center_img[360:1460, 440:1440], 400)
center_patches = extract_3d(center_img, patch_size, 1)
np.random.shuffle(center_patches)









In [17]:






x_train = np.concatenate((uncenter_patches[0:50000], center_patches[0:50000]), axis=0)
x_test = np.concatenate((uncenter_patches[50000:60000], center_patches[50000:60000]), axis=0)
x_train = x_train.reshape(x_train.shape[0], 1, dim_img, dim_img)
x_test = x_test.reshape(x_test.shape[0], 1, dim_img, dim_img)
y_train = np.zeros(100000)
y_train[50000:99999] = 1
y_test = np.zeros(20000)
y_test[10000:19999] = 1









In [18]:






model = train(x_train, y_train, x_test, y_test, dim_img, nb_filters, nb_conv, batch_size, nb_epoch, nb_classes)













(100000, 1, 128, 128) (100000, 2) (20000, 1, 128, 128) (20000, 2)
Train on 100000 samples, validate on 20000 samples
Epoch 1/12
100000/100000 [==============================] - 836s - loss: 0.1251 - acc: 0.9604 - val_loss: 0.0726 - val_acc: 0.9704
Epoch 2/12
100000/100000 [==============================] - 835s - loss: 0.0085 - acc: 0.9977 - val_loss: 0.1675 - val_acc: 0.9311
Epoch 3/12
100000/100000 [==============================] - 835s - loss: 0.0045 - acc: 0.9989 - val_loss: 0.0155 - val_acc: 0.9949
Epoch 4/12
100000/100000 [==============================] - 832s - loss: 0.0034 - acc: 0.9990 - val_loss: 0.0090 - val_acc: 0.9976
Epoch 5/12
100000/100000 [==============================] - 834s - loss: 0.0018 - acc: 0.9995 - val_loss: 0.1212 - val_acc: 0.9512
Epoch 6/12
100000/100000 [==============================] - 835s - loss: 9.9921e-04 - acc: 0.9998 - val_loss: 0.0033 - val_acc: 0.9991
Epoch 7/12
100000/100000 [==============================] - 835s - loss: 5.3466e-04 - acc: 0.9999 - val_loss: 6.5040e-04 - val_acc: 1.0000
Epoch 8/12
100000/100000 [==============================] - 836s - loss: 7.6305e-04 - acc: 0.9998 - val_loss: 0.0016 - val_acc: 0.9997
Epoch 9/12
100000/100000 [==============================] - 833s - loss: 3.9566e-04 - acc: 0.9999 - val_loss: 8.2169e-04 - val_acc: 1.0000
Epoch 10/12
100000/100000 [==============================] - 835s - loss: 4.5675e-04 - acc: 0.9999 - val_loss: 8.0605e-04 - val_acc: 1.0000
Epoch 11/12
100000/100000 [==============================] - 833s - loss: 3.1511e-04 - acc: 1.0000 - val_loss: 8.0620e-04 - val_acc: 1.0000
Epoch 12/12
100000/100000 [==============================] - 833s - loss: 2.0671e-04 - acc: 1.0000 - val_loss: 8.0606e-04 - val_acc: 1.0000












/local/decarlo/conda/anaconda/lib/python2.7/site-packages/keras/models.py:433: UserWarning: The "show_accuracy" argument is deprecated, instead you should pass the "accuracy" metric to the model at compile time:
`model.compile(optimizer, loss, metrics=["accuracy"])`
  warnings.warn('The "show_accuracy" argument is deprecated, '












Test score: 0.000806061122949
Test accuracy: 0.99995








In [20]:






model.save_weights('classify_training_weights.h5')













[WARNING] classify_training_weights.h5 already exists - overwrite? [y/n]n








In [ ]:
















In [ ]:
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In [20]:






%pylab inline













Populating the interactive namespace from numpy and matplotlib








In [21]:






import dxchange
import matplotlib.pyplot as plt
from convnet.transform import model
from convnet.transform import predict









In [22]:






batch_size = 800
nb_epoch = 40
dim_img = 20
nb_filters = 32
nb_conv = 3
patch_step = 4

patch_size = (dim_img, dim_img)









In [23]:






mdl = model(dim_img, nb_filters, nb_conv)
mdl.load_weights('training_weights.h5')









In [24]:






fname = '../../convnet/data/predict_test.tiff'
img_test = dxchange.read_tiff(fname)
plt.imshow(img_test, cmap='Greys_r')
plt.show()













[image: ../_images/demo_transform_predict_4_0.png]





In [25]:






fname_save = '../../convnet/data/predict_test_result'









In [26]:






img_rec = predict(mdl, img_test, patch_size, patch_step, batch_size, dim_img)









In [27]:






dxchange.write_tiff(img_rec, fname_save, dtype='float32')









In [28]:






plt.imshow(img_rec, cmap='Greys_r')
plt.show()













[image: ../_images/demo_transform_predict_8_0.png]





In [ ]:
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In [1]:






import tomopy
import matplotlib.pyplot as plt
%matplotlib inline
lena = tomopy.lena().reshape((512,512))
baboon = tomopy.baboon().reshape((512,512))
barbara = tomopy.barbara().reshape((512,512))
cameraman = tomopy.cameraman().reshape((512,512))
checkerboard = tomopy.checkerboard().reshape((512,512))
peppers = tomopy.peppers().reshape((512,512))
print lena.shape
plt.figure(figsize = (8,8))
plt.imshow(lena, cmap = 'gray', interpolation = None)
plt.show()













WARNING:tomopy.io.writer:dxtomo module not found












(512, 512)
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In [27]:






print lena.max(), baboon.max(),peppers.max()













248.0 230.0 229.0








In [2]:






import numpy as np
def blockshaped(arr, nrows, ncols):
    """
    Return an array of shape (n, nrows, ncols) where
    n * nrows * ncols = arr.size

    If arr is a 2D array, the returned array should look like n subblocks with
    each subblock preserving the "physical" layout of arr.
    """
    h, w = arr.shape
    return (arr.reshape(h//nrows, nrows, -1, ncols)
               .swapaxes(1,2)
               .reshape(-1, nrows, ncols))











In [3]:






Y_train =np.zeros((1280,32,32))
Y_train[0:256] =blockshaped(baboon, 32, 32)
Y_train[256:512] =blockshaped(barbara, 32, 32)
Y_train[512:768] =blockshaped(cameraman, 32, 32)
Y_train[768:1024] =blockshaped(checkerboard, 32, 32)
Y_train[1024:1280] = blockshaped(lena, 32, 32)
print Y_train.shape
n_img, y_img, x_img = Y_train.shape
print n_img, y_img, x_img
print Y_train.max()
plt.figure(figsize = (8,8))
plt.imshow(Y_train[10], cmap = 'gray', interpolation = None)
plt.show()













(1280, 32, 32)
1280 32 32
255.0
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In [4]:






def nor_data(img):
    mean_tmp = np.mean(img)
    std_tmp = np.std(img)
    img = (img-mean_tmp)/std_tmp
    return img
Y_train = nor_data(Y_train)









In [5]:






def add_strip(img,dim):

    if dim == 2:
        y_img, x_img = img.shape
        x_ind = range(x_img)
        y_range = range(y_img)
        val_strip = 0.1*img.max()
        for i in range(x_img):
            if np.random.random() > 0.8:
                #pix_strip = val_strip*np.random.rand(y_img,)
                pix_strip = val_strip
                img[:,i] = pix_strip
    else:
        n_img, y_img, x_img = img.shape
        x_ind = range(x_img)
        y_range = range(y_img)
        val_strip = 0.1*img.max()
        for i in range(n_img):
            for j in range(x_img):
                if np.random.random() > 0.8:
                    #pix_strip = val_strip*np.random.rand(y_img,)
                    pix_strip = val_strip
                    img[i,:,j] = pix_strip
    return img









In [6]:






X_train = add_strip(Y_train,3)
print X_train.shape
plt.figure(figsize = (10,10))
plt.imshow(X_train[100], cmap = 'gray', interpolation = None)
plt.show()













(1280, 32, 32)
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In [8]:






from sklearn.feature_extraction.image import extract_patches_2d
from sklearn.feature_extraction.image import reconstruct_from_patches_2d
import matplotlib.pyplot as plt
import matplotlib.pyplot as mpimg
#import keras models
from keras.models import Sequential
from keras.optimizers import Adam
from keras.layers.core import Dense, Reshape, Dropout, Activation, Flatten
from keras.layers.convolutional import Convolution2D, MaxPooling2D, UpSampling2D
from keras.utils import np_utils

batch_size = 50
nb_epoch = 50
dim_img = 32
nb_filters= 64
nb_conv = 3
X_train = np.reshape(X_train, (len(X_train),1,dim_img,dim_img))
Y_train = np.reshape(Y_train, (len(Y_train),1,dim_img,dim_img))









In [9]:






model = Sequential()

model.add(Convolution2D(nb_filters, nb_conv, nb_conv,
    border_mode='same',
    input_shape=(1, dim_img, dim_img)))
model.add(Activation('relu'))
model.add(MaxPooling2D(pool_size=(2,2)))
model.add(Convolution2D(nb_filters*2, nb_conv, nb_conv, border_mode='same'))
model.add(Activation('relu'))
model.add(MaxPooling2D(pool_size=(2,2)))
model.add(Convolution2D(nb_filters*2, nb_conv, nb_conv, border_mode='same'))
model.add(Activation('relu'))

model.add(Flatten())
model.add(Dense((dim_img/4)**2))
model.add(Reshape((1,dim_img/4,dim_img/4)))

model.add(UpSampling2D(size=(2,2)))
model.add(Convolution2D(nb_filters*2,nb_conv,nb_conv,border_mode='same'))
model.add(Activation('relu'))
model.add(UpSampling2D(size=(2,2)))
model.add(Convolution2D(1, 1, 1, border_mode='same'))



model.compile(loss='mean_squared_error',optimizer = 'Adam')
model.fit(X_train,Y_train,batch_size=batch_size,nb_epoch=nb_epoch)













Epoch 1/50
1280/1280 [==============================] - 5s - loss: 0.5769
Epoch 2/50
1280/1280 [==============================] - 4s - loss: 0.4105
Epoch 3/50
1280/1280 [==============================] - 4s - loss: 0.3236
Epoch 4/50
1280/1280 [==============================] - 4s - loss: 0.2503
Epoch 5/50
1280/1280 [==============================] - 4s - loss: 0.2204
Epoch 6/50
1280/1280 [==============================] - 4s - loss: 0.2128
Epoch 7/50
1280/1280 [==============================] - 4s - loss: 0.1985
Epoch 8/50
1280/1280 [==============================] - 4s - loss: 0.1932
Epoch 9/50
1280/1280 [==============================] - 4s - loss: 0.1895
Epoch 10/50
1280/1280 [==============================] - 4s - loss: 0.1862
Epoch 11/50
1280/1280 [==============================] - 4s - loss: 0.1845
Epoch 12/50
1280/1280 [==============================] - 4s - loss: 0.1794
Epoch 13/50
1280/1280 [==============================] - 4s - loss: 0.1750
Epoch 14/50
1280/1280 [==============================] - 4s - loss: 0.1729
Epoch 15/50
1280/1280 [==============================] - 5s - loss: 0.1720
Epoch 16/50
1280/1280 [==============================] - 5s - loss: 0.1705
Epoch 17/50
1280/1280 [==============================] - 5s - loss: 0.1715
Epoch 18/50
1280/1280 [==============================] - 5s - loss: 0.1694
Epoch 19/50
1280/1280 [==============================] - 5s - loss: 0.1681
Epoch 20/50
1280/1280 [==============================] - 5s - loss: 0.1676
Epoch 21/50
1280/1280 [==============================] - 5s - loss: 0.1676
Epoch 22/50
1280/1280 [==============================] - 5s - loss: 0.1661
Epoch 23/50
1280/1280 [==============================] - 5s - loss: 0.1652
Epoch 24/50
1280/1280 [==============================] - 5s - loss: 0.1648
Epoch 25/50
1280/1280 [==============================] - 5s - loss: 0.1631
Epoch 26/50
1280/1280 [==============================] - 5s - loss: 0.1619
Epoch 27/50
1280/1280 [==============================] - 5s - loss: 0.1612
Epoch 28/50
1280/1280 [==============================] - 5s - loss: 0.1615
Epoch 29/50
1280/1280 [==============================] - 5s - loss: 0.1605
Epoch 30/50
1280/1280 [==============================] - 5s - loss: 0.1600
Epoch 31/50
1280/1280 [==============================] - 5s - loss: 0.1605
Epoch 32/50
1280/1280 [==============================] - 5s - loss: 0.1606
Epoch 33/50
1280/1280 [==============================] - 5s - loss: 0.1596
Epoch 34/50
1280/1280 [==============================] - 5s - loss: 0.1590
Epoch 35/50
1280/1280 [==============================] - 5s - loss: 0.1582
Epoch 36/50
1280/1280 [==============================] - 5s - loss: 0.1578
Epoch 37/50
1280/1280 [==============================] - 5s - loss: 0.1577
Epoch 38/50
1280/1280 [==============================] - 5s - loss: 0.1565
Epoch 39/50
1280/1280 [==============================] - 5s - loss: 0.1565
Epoch 40/50
1280/1280 [==============================] - 5s - loss: 0.1567
Epoch 41/50
1280/1280 [==============================] - 5s - loss: 0.1574
Epoch 42/50
1280/1280 [==============================] - 5s - loss: 0.1599
Epoch 43/50
1280/1280 [==============================] - 5s - loss: 0.1568
Epoch 44/50
1280/1280 [==============================] - 5s - loss: 0.1555
Epoch 45/50
1280/1280 [==============================] - 5s - loss: 0.1545
Epoch 46/50
1280/1280 [==============================] - 5s - loss: 0.1537
Epoch 47/50
1280/1280 [==============================] - 5s - loss: 0.1540
Epoch 48/50
1280/1280 [==============================] - 4s - loss: 0.1546
Epoch 49/50
1280/1280 [==============================] - 4s - loss: 0.1544
Epoch 50/50
1280/1280 [==============================] - 5s - loss: 0.1905








Out[9]:






<keras.callbacks.History at 0x7f9aa4a9cf50>









In [12]:






print('Predicting')
X_origin = blockshaped(peppers, 32, 32)
plt.figure(figsize = (8,8))
plt.imshow(X_origin[100], cmap = 'gray', interpolation = None)
plt.show()
X_origin = nor_data(X_origin)
x_test = add_strip(X_origin,3)

plt.figure(figsize = (8,8))
plt.imshow(x_test[100], cmap = 'gray', interpolation = None)
plt.show()
X_test = np.reshape(x_test, (len(x_test),1,dim_img,dim_img))
predicted_output = model.predict(X_test, batch_size=batch_size)
predicted_output = np.reshape(predicted_output, (len(predicted_output),dim_img,dim_img))

plt.figure(figsize = (8,8))
plt.imshow(predicted_output[100], cmap = 'gray', interpolation = None)
plt.show()













Predicting












[image: ../_images/demo_remove_strip_9_1.png]









[image: ../_images/demo_remove_strip_9_2.png]









[image: ../_images/demo_remove_strip_9_3.png]





In [21]:






from mpl_toolkits.axes_grid1 import make_axes_locatable
import matplotlib.cm as cm
def nice_imshow(ax, data, vmin=None, vmax=None, cmap=None):
    """Wrapper around pl.imshow"""
    if cmap is None:
        cmap = cm.jet
    if vmin is None:
        vmin = data.min()
    if vmax is None:
        vmax = data.max()
    divider = make_axes_locatable(ax)
    cax = divider.append_axes("right", size="5%", pad=0.05)
    im = ax.imshow(data, vmin=vmin, vmax=vmax, interpolation='nearest', cmap=cmap)
    pl.colorbar(im, cax=cax)









In [18]:






import numpy.ma as ma
def make_mosaic(imgs, nrows, ncols, border=1):
    """
    Given a set of images with all the same shape, makes a
    mosaic with nrows and ncols
    """
    nimgs = imgs.shape[0]
    imshape = imgs.shape[1:]

    mosaic = ma.masked_all((nrows * imshape[0] + (nrows - 1) * border,
                            ncols * imshape[1] + (ncols - 1) * border),
                            dtype=np.float32)

    paddedh = imshape[0] + border
    paddedw = imshape[1] + border
    for i in xrange(nimgs):
        row = int(np.floor(i / ncols))
        col = i % ncols

        mosaic[row * paddedh:row * paddedh + imshape[0],
               col * paddedw:col * paddedw + imshape[1]] = imgs[i]
    return mosaic









In [25]:






plt.figure(figsize = (8,8))
plt.imshow(peppers, cmap = 'gray', interpolation = None)
plt.show()
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In [26]:






import pylab as pl
pl.figure(figsize=(10, 10))
pl.suptitle('pepper reconstructed')
nice_imshow(pl.gca(), make_mosaic(predicted_output, 16, 16), cmap='gray')
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In [27]:






pl.figure(figsize=(10, 10))
pl.suptitle('pepper strip')
nice_imshow(pl.gca(), make_mosaic(x_test, 16, 16), cmap='gray')
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  Source code for xlearn.utils

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

# #########################################################################
# Copyright (c) 2015, UChicago Argonne, LLC. All rights reserved.         #
#                                                                         #
# Copyright 2015. UChicago Argonne, LLC. This software was produced       #
# under U.S. Government contract DE-AC02-06CH11357 for Argonne National   #
# Laboratory (ANL), which is operated by UChicago Argonne, LLC for the    #
# U.S. Department of Energy. The U.S. Government has rights to use,       #
# reproduce, and distribute this software.  NEITHER THE GOVERNMENT NOR    #
# UChicago Argonne, LLC MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR        #
# ASSUMES ANY LIABILITY 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 ANL.                                                               #
#                                                                         #
# 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 UChicago Argonne, LLC, Argonne National       #
#       Laboratory, ANL, the U.S. Government, 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 UChicago Argonne, LLC 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 UChicago     #
# Argonne, LLC 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 containing utility routines
"""

from __future__ import print_function
import numpy as np
from itertools import product
import numbers
from numpy.lib.stride_tricks import as_strided

__authors__ = "Xiaogang Yang, Francesco De Carlo"
__copyright__ = "Copyright (c) 2016, Argonne National Laboratory"
__version__ = "0.1.0"
__docformat__ = "restructuredtext en"
__all__ = ['nor_data',
           'check_random_state',
           'extract_patches',
           'reconstruct_patches',
           'img_window',
           'extract_3d']


[docs]def nor_data(img):
    """
    Normalize the image

    Parameters
    ----------
    img: array
        The images need to be normalized

    Returns
    -------
    img
        Description.
    """
    mean_tmp = np.mean(img)
    std_tmp = np.std(img)
    img = (img-mean_tmp)/std_tmp
    return img



[docs]def check_random_state(seed):
    """
    Turn seed into a np.random.RandomState instance
    If seed is None, return the RandomState singleton used by np.random.
    If seed is an int, return a new RandomState instance seeded with seed.
    If seed is already a RandomState instance, return it.
    Otherwise raise ValueError.

    Parameters
    ----------
    seed : type
        Description.
    """
    if seed is None or seed is np.random:
        return np.random.mtrand._rand
    if isinstance(seed, (numbers.Integral, np.integer)):
        return np.random.RandomState(seed)
    if isinstance(seed, np.random.RandomState):
        return seed
    raise ValueError('%r cannot be used to seed a numpy.random.RandomState'
                     ' instance' % seed)


def _compute_n_patches(i_h, i_w, p_h, p_w, step, max_patches=None):
    """   
    Compute the number of patches that will be extracted in an image.
    
    Parameters
    ----------
    i_h : int
        The image height

    i_w : int
        The image with

    p_h : int
        The height of a patch

    p_w : int
        The width of a patch

    max_patches : integer or float, optional default is None
        The maximum number of patches to extract. If max_patches is a float
        between 0 and 1, it is taken to be a proportion of the total number
        of patches.

    Returns
    -------
    all_patches
        Description.
    """
    n_h = (i_h - p_h)/step + 1
    n_w = (i_w - p_w)/step + 1
    all_patches = n_h * n_w

    if max_patches:
        if (isinstance(max_patches, (numbers.Integral))
                and max_patches < all_patches):
            return max_patches
        elif (isinstance(max_patches, (numbers.Real))
                and 0 < max_patches < 1):
            return int(max_patches * all_patches)
        else:
            raise ValueError("Invalid value for max_patches: %r" % max_patches)
    else:
        return all_patches


def _extracting(arr, patch_shape=8, extraction_step=4):
    """
    Extracts patches of any n-dimensional array in place using strides.
    Given an n-dimensional array it will return a 2n-dimensional array with
    the first n dimensions indexing patch position and the last n indexing
    the patch content. This operation is immediate (O(1)). A reshape
    performed on the first n dimensions will cause numpy to copy data, leading
    to a list of extracted patches.

    Parameters
    ----------
    arr : ndarray
        n-dimensional array of which patches are to be extracted

    patch_shape : integer or tuple of length arr.ndim
        Indicates the shape of the patches to be extracted. If an
        integer is given, the shape will be a hypercube of
        sidelength given by its value.

    extraction_step : integer or tuple of length arr.ndim
        Indicates step size at which extraction shall be performed.
        If integer is given, then the step is uniform in all dimensions.

    Returns
    -------
    patches : strided ndarray
        2n-dimensional array indexing patches on first n dimensions and
        containing patches on the last n dimensions. These dimensions
        are fake, but this way no data is copied. A simple reshape invokes
        a copying operation to obtain a list of patches:
        result.reshape([-1] + list(patch_shape))
    """

    arr_ndim = arr.ndim

    if isinstance(patch_shape, numbers.Number):
        patch_shape = tuple([patch_shape] * arr_ndim)
    if isinstance(extraction_step, numbers.Number):
        extraction_step = tuple([extraction_step] * arr_ndim)

    patch_strides = arr.strides

    slices = [slice(None, None, st) for st in extraction_step]
    indexing_strides = arr[slices].strides

    patch_indices_shape = ((np.array(arr.shape) - np.array(patch_shape)) //
                           np.array(extraction_step)) + 1

    shape = tuple(list(patch_indices_shape) + list(patch_shape))
    strides = tuple(list(indexing_strides) + list(patch_strides))

    patches = as_strided(arr, shape=shape, strides=strides)
    return patches


[docs]def extract_patches(image, patch_size, step, max_patches=None, random_state=None):
    """
    Reshape a 2D image into a collection of patches
    The resulting patches are allocated in a dedicated array.
    
    Parameters
    ----------
    image : array, shape = (image_height, image_width) or
        (image_height, image_width, n_channels)
        The original image data. For color images, the last dimension specifies
        the channel: a RGB image would have `n_channels=3`.

    patch_size : tuple of ints (patch_height, patch_width)
        the dimensions of one patch

    step: number of pixels between two patches

    max_patches : integer or float, optional default is None
        The maximum number of patches to extract. If max_patches is a float
        between 0 and 1, it is taken to be a proportion of the total number
        of patches.

    random_state : int or RandomState
        Pseudo number generator state used for random sampling to use if
        `max_patches` is not None.

    Returns
    -------
    patches : array, shape = (n_patches, patch_height, patch_width) or
         (n_patches, patch_height, patch_width, n_channels)
         The collection of patches extracted from the image, where `n_patches`
         is either `max_patches` or the total number of patches that can be
         extracted.

    """
    i_h, i_w = image.shape[:2]
    p_h, p_w = patch_size

    if p_h > i_h:
        raise ValueError("Height of the patch should be less than the height"
                         " of the image.")

    if p_w > i_w:
        raise ValueError("Width of the patch should be less than the width"
                         " of the image.")

    #image = check_array(image, allow_nd=True)
    image = image.reshape((i_h, i_w, -1))
    n_colors = image.shape[-1]

    extracted_patches = _extracting(image, patch_shape=(p_h, p_w, n_colors), extraction_step=step)
    n_patches = _compute_n_patches(i_h, i_w, p_h, p_w, step, max_patches)
    # print n_patches
    if max_patches:
        rng = check_random_state(random_state)
        i_s = rng.randint(i_h - p_h + step, size=n_patches)
        j_s = rng.randint(i_w - p_w + step, size=n_patches)
        patches = extracted_patches[i_s, j_s, 0]
    else:
        patches = extracted_patches

    patches = patches.reshape(-1, p_h, p_w, n_colors)
    # print patches.shape
    # remove the color dimension if useless
    if patches.shape[-1] == 1:
        return patches.reshape((n_patches, p_h, p_w))
    else:
        return patches



[docs]def reconstruct_patches(patches, image_size, step):
    """
    Reconstruct the image from all of its patches.
    Patches are assumed to overlap and the image is constructed by filling in
    the patches from left to right, top to bottom, averaging the overlapping
    regions.

    Parameters
    ----------
    patches : array, shape = (n_patches, patch_height, patch_width) or
        (n_patches, patch_height, patch_width, n_channels)
        The complete set of patches. If the patches contain colour information,
        channels are indexed along the last dimension: RGB patches would
        have `n_channels=3`.

    image_size : tuple of ints (image_height, image_width) or
        (image_height, image_width, n_channels)
        the size of the image that will be reconstructed

    step: number of pixels between two patches

    Returns
    -------
    image : array, shape = image_size
        the reconstructed image
    """
    i_h, i_w = image_size[:2]
    p_h, p_w = patches.shape[1:3]
    img = np.zeros(image_size)
    # compute the dimensions of the patches array
    n_h = (i_h - p_h)/step + 1
    n_w = (i_w - p_w)/step + 1
    for p, (i, j) in zip(patches, product(range(n_h), range(n_w))):
        img[i*step:i*step + p_h, j*step:j*step + p_w] += p

    for i in range(i_h):
        for j in range(i_w):
            img[i, j] /= float(min(i + step, p_h, i_h - i) *
                            min(j + step, p_w, i_w - j))
    return img

    
[docs]def img_window(img, window_size):
    """
    Function Description
    
    Parameters
    ----------
    img : define img

    window_size : describe window_size

    Returns
    -------
    img_wd : describe img_wd

    """
    if len(img.shape) == 2:
        # img_wd = np.zeros((window_size, window_size))
        y_img, x_img = img.shape
        x_l = np.random.randint(0, x_img-window_size)
        x_r = x_l+window_size
        y_t = np.random.randint(0, y_img-window_size)
        y_b = y_t+window_size
        img_wd = img[y_t:y_b, x_l:x_r]
    else:
        img_wd = np.zeros((len(img), window_size, window_size))
        for i in range(len(img)):
            img_num, y_img, x_img = img.shape
            x_l = np.random.randint(0, x_img-window_size)
            x_r = x_l + window_size
            y_t = np.random.randint(0, y_img-window_size)
            y_b = y_t + window_size
            img_wd[i] = img[i, y_t:y_b, x_l:x_r]
    return img_wd



[docs]def extract_3d(img, patch_size, step):
    """
    Function Description
    
    Parameters
    ----------
    img : define img

    patch_size : describe patch_size

    step : describe step

    Returns
    -------
    patches : describe patches

    """
    if len(img.shape) == 2:
        patches = extract_patches(img, patch_size, step)
    else:
        patches = extract_patches(img[0], patch_size, step)
        for i in range(len(img)-1):
            patches_tmp = extract_patches(img[i+1], patch_size, step)
            patches = np.concatenate((patches, patches_tmp), axis=0)
    return patches
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  Source code for xlearn.transform

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

# #########################################################################
# Copyright (c) 2015, UChicago Argonne, LLC. All rights reserved.         #
#                                                                         #
# Copyright 2015. UChicago Argonne, LLC. This software was produced       #
# under U.S. Government contract DE-AC02-06CH11357 for Argonne National   #
# Laboratory (ANL), which is operated by UChicago Argonne, LLC for the    #
# U.S. Department of Energy. The U.S. Government has rights to use,       #
# reproduce, and distribute this software.  NEITHER THE GOVERNMENT NOR    #
# UChicago Argonne, LLC MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR        #
# ASSUMES ANY LIABILITY 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 ANL.                                                               #
#                                                                         #
# 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 UChicago Argonne, LLC, Argonne National       #
#       Laboratory, ANL, the U.S. Government, 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 UChicago Argonne, LLC 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 UChicago     #
# Argonne, LLC 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 containing model, predict and train routines
"""

from __future__ import print_function

import numpy as np

from keras.models import Sequential
from keras.layers.core import Dense, Reshape, Activation, Flatten
from keras.layers.convolutional import Convolution2D, MaxPooling2D, UpSampling2D

import xlearn.utils as utils


__authors__ = "Xiaogang Yang, Francesco De Carlo"
__copyright__ = "Copyright (c) 2016, Argonne National Laboratory"
__version__ = "0.1.0"
__docformat__ = "restructuredtext en"
__all__ = ['model',
           'train',
           'predict']


[docs]def model(dim_img, nb_filters, nb_conv):
    """
    the cnn model for image transformation

    Parameters
    ----------
    dim_img : int
        The input image dimension

    nb_filters : int
        Number of filters

    nb_conv : int
        The convolution weight dimension

    Returns
    -------
    mdl
        Description.

    """
    mdl = Sequential()
    mdl.add(Convolution2D(nb_filters, nb_conv, nb_conv,
                            border_mode='same',
                            input_shape=(1, dim_img, dim_img)))
    mdl.add(Activation('relu'))
    mdl.add(MaxPooling2D(pool_size=(2, 2)))
    mdl.add(Convolution2D(nb_filters * 2, nb_conv, nb_conv, border_mode='same'))
    mdl.add(Activation('relu'))
    mdl.add(MaxPooling2D(pool_size=(2, 2)))
    mdl.add(Convolution2D(nb_filters * 2, nb_conv, nb_conv, border_mode='same'))
    mdl.add(Activation('relu'))

    mdl.add(Flatten())
    mdl.add(Dense((dim_img / 4) ** 2))
    mdl.add(Reshape((1, dim_img / 4, dim_img / 4)))

    mdl.add(UpSampling2D(size=(2, 2)))
    mdl.add(Convolution2D(nb_filters * 2, nb_conv, nb_conv, border_mode='same'))
    mdl.add(Activation('relu'))
    mdl.add(UpSampling2D(size=(2, 2)))
    mdl.add(Convolution2D(nb_filters, nb_conv, nb_conv, border_mode='same'))
    mdl.add(Activation('relu'))
    mdl.add(Convolution2D(1, 1, 1, border_mode='same'))

    mdl.compile(loss='mean_squared_error', optimizer='Adam')

    return mdl



[docs]def train(img_x, img_y, patch_size, patch_step, dim_img, nb_filters, nb_conv, batch_size, nb_epoch):
    """
    Function description.

    Parameters
    ----------
    parameter_01 : type
        Description.

    parameter_02 : type
        Description.

    parameter_03 : type
        Description.

    Returns
    -------
    return_01
        Description.
    """

    img_x = utils.nor_data(img_x)
    img_y = utils.nor_data(img_y)
    img_input = utils.extract_patches(img_x, patch_size, patch_step)
    img_output = utils.extract_patches(img_y, patch_size, patch_step)
    img_input = np.reshape(img_input, (len(img_input), 1, dim_img, dim_img))
    img_output = np.reshape(img_output, (len(img_input), 1, dim_img, dim_img))

    mdl = model(dim_img, nb_filters, nb_conv)
    mdl.fit(img_input, img_output, batch_size=batch_size, nb_epoch=nb_epoch)
    return mdl



[docs]def predict(mdl, img, patch_size, patch_step, batch_size, dim_img):
    """
    the cnn model for image transformation


    Parameters
    ----------
    img : array
        The image need to be calculated

    patch_size : (int, int)
        The patches dimension

    dim_img : int
        The input image dimension

    Returns
    -------
    img_rec
        Description.

      """
    img = np.float16(utils.nor_data(img))
    img_y, img_x = img.shape
    x_img = utils.extract_patches(img, patch_size, patch_step)
    x_img = np.reshape(x_img, (len(x_img), 1, dim_img, dim_img))
    y_img = mdl.predict(x_img, batch_size=batch_size)
    del x_img
    y_img = np.reshape(y_img, (len(y_img), dim_img, dim_img))
    img_rec = utils.reconstruct_patches(y_img, (img_y, img_x), patch_step)
    return img_rec
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  Source code for xlearn.classify

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

# #########################################################################
# Copyright (c) 2015, UChicago Argonne, LLC. All rights reserved.         #
#                                                                         #
# Copyright 2015. UChicago Argonne, LLC. This software was produced       #
# under U.S. Government contract DE-AC02-06CH11357 for Argonne National   #
# Laboratory (ANL), which is operated by UChicago Argonne, LLC for the    #
# U.S. Department of Energy. The U.S. Government has rights to use,       #
# reproduce, and distribute this software.  NEITHER THE GOVERNMENT NOR    #
# UChicago Argonne, LLC MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR        #
# ASSUMES ANY LIABILITY 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 ANL.                                                               #
#                                                                         #
# 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 UChicago Argonne, LLC, Argonne National       #
#       Laboratory, ANL, the U.S. Government, 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 UChicago Argonne, LLC 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 UChicago     #
# Argonne, LLC 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 containing model, predict and train routines
"""

from __future__ import print_function

import numpy as np

from keras.models import Sequential
from keras.layers.core import Dense, Dropout, Activation, Flatten
from keras.layers.convolutional import Convolution2D, MaxPooling2D
from keras.utils import np_utils

import xlearn.utils as utils
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[docs]def model(dim_img, nb_filters, nb_conv, nb_classes):
    """
    the cnn model for image transformation

    Parameters
    ----------
    dim_img : int
        The input image dimension

    nb_filters : int
        Number of filters

    nb_conv : int
        The convolution weight dimension

    Returns
    -------
    mdl
        Description.

    """

    mdl = Sequential()

    mdl.add(Convolution2D(nb_filters, nb_conv, nb_conv,
                            border_mode='valid',
                            input_shape=(1, dim_img, dim_img)))
    mdl.add(Activation('relu'))
    mdl.add(Convolution2D(nb_filters, nb_conv, nb_conv))
    mdl.add(Activation('relu'))
    mdl.add(MaxPooling2D(pool_size=(2, 2)))
    mdl.add(Dropout(0.25))

    mdl.add(Convolution2D(nb_filters * 2, nb_conv, nb_conv))
    mdl.add(Activation('relu'))
    mdl.add(MaxPooling2D(pool_size=(2, 2)))
    mdl.add(Dropout(0.25))

    mdl.add(Flatten())
    mdl.add(Dense(128))
    mdl.add(Activation('relu'))
    mdl.add(Dropout(0.5))
    mdl.add(Dense(nb_classes))
    mdl.add(Activation('softmax'))

    mdl.compile(loss='categorical_crossentropy', optimizer='adadelta', metrics=["accuracy"])

    return mdl


[docs]def train(x_train, y_train, x_test, y_test, dim_img, nb_filters, nb_conv, batch_size, nb_epoch, nb_classes):
    """
    Function description.

    Parameters
    ----------
    parameter_01 : type
        Description.

    parameter_02 : type
        Description.

    parameter_03 : type
        Description.

    Returns
    -------
    return_01
        Description.
    """
    y_train = np_utils.to_categorical(y_train, nb_classes)
    y_test = np_utils.to_categorical(y_test, nb_classes)
    print(x_train.shape, y_train.shape, x_test.shape, y_test.shape)
    mdl = model(dim_img, nb_filters, nb_conv, nb_classes)

    mdl.fit(x_train, y_train, batch_size=batch_size, nb_epoch=nb_epoch,
            verbose=1, validation_data=(x_test, y_test))
    mdl.save_weights('weight_center.h5')
    score = mdl.evaluate(x_test, y_test, show_accuracy=True, verbose=0)
    print('Test score:', score[0])
    print('Test accuracy:', score[1])
    return mdl
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