

    
      
          
            
  
Welcome to BioExp’s documentation!
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Installation

This package is available on the PyPi repository. Therefore you can
install, by running the following.

pip3 install bioexp








Usage

Check examples to understand all routines
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BioExp.graphs package


Submodules




BioExp.graphs.causal module




BioExp.graphs.concept module


	
class BioExp.graphs.concept.ConceptGraph(model, weights_pth, metric, layer_names, max_clusters=None)

	Bases: object

A class for generating concept graph on a trained keras model instance


	
generate_fmaps(nodeA_info, nodeB_info, dataset_path, loader, save_path)

	get link between two nodes, nodeA, nodeB
occlude at nodeA and observe changes in nodeB

nodeA_info    : {‘layer_name’, ‘layer_idxs’}
nodeB_info    : {‘layer_name’, ‘layer_idxs’}






	
generate_graph(graph_info, dataset_path=None, loader=None, save_path=None)

	generates graph adj matrix for computation

graph_info: {‘concept_name’, ‘layer_name’, ‘feature_map_idxs’}
save_path : graph_path or path to save graph






	
generate_link(fmaps)

	links is some norm information of feature activation maps

fmaps: activation maps






	
get_concepts(save_path)

	Define node and generates json map

save_path : path to save json graph






	
get_layer_idx(layer_name)

	










BioExp.graphs.delta module


	
class BioExp.graphs.delta.DeltaGraph(model, weights_pth, metric, classinfo=None)

	Bases: object

A class for generating concept graph on a trained keras model instance


	
generate_graph(graph_info, dataset_path=None, loader=None, save_path=None, max_samples=1, nmontecarlo=10)

	generates graph adj matrix for computation

graph_info: [{‘concept_name’, ‘layer_name’, ‘filter_idxs’}]
save_path : graph_path or path to save graph






	
get_layer_idx(layer_name)

	




	
get_link(nodeA_info, nodeB_info, dataset_path, loader, save_path, max_samples=1)

	get link between two nodes, nodeA, nodeB
occlude at nodeA and observe changes in nodeB

nodeA_info    : {‘layer_name’, ‘layer_idxs’}
nodeB_info    : {‘layer_name’, ‘layer_idxs’}






	
node_significance(graph_info, dataset_path=None, loader=None, save_path=None, max_samples=1, nmontecarlo=10)

	generates graph adj matrix for computation

graph_info: {‘concept_name’, ‘layer_name’, ‘feature_map_idxs’}
save_path : graph_path or path to save graph






	
significance_test(concept_info, dataset_path, loader, nmontecarlo=10, max_samples=1)

	test significance of each concepts

concept: {‘concept_name’, layer_name’, ‘filter_idxs’}












BioExp.graphs.significance module


	
class BioExp.graphs.significance.SignificanceTester(model, weights_pth, metric, classinfo=None)

	Bases: object

A class for testing significance of each concepts generated in a trained keras model instance


	
get_layer_idx(layer_name)

	




	
graph_significance(graph_info, dataset_path=None, loader=None, save_path=None, max_samples=1, nmontecarlo=10)

	generates graph adj matrix for computation
graph_info: {‘concept_name’, ‘layer_name’, ‘feature_map_idxs’}
save_path : graph_path or path to save graph






	
node_significance(concept_info, dataset_path, loader, nmontecarlo=10, max_samples=1)

	test significance of each concepts
concept: {‘layer_name’, ‘filter_idxs’}
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BioExp.helpers package


Submodules




BioExp.helpers.get_gram_matrix module




BioExp.helpers.losses module


	
BioExp.helpers.losses.dice(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_coef(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_coef_loss(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_core_coef(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_core_metric(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_en_coef(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_en_metric(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_label_coef(y_true, y_pred, labels, n_classes=4)

	




	
BioExp.helpers.losses.dice_loss(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_updated(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_whole_coef(y_true, y_pred)

	




	
BioExp.helpers.losses.dice_whole_metric(y_true, y_pred)

	




	
BioExp.helpers.losses.gen_dice_loss(y_true, y_pred)

	computes the sum of two losses : generalised dice loss and weighted cross entropy






	
BioExp.helpers.losses.soft_dice_loss(y_true, y_pred)

	Soft dice loss calculation for arbitrary batch size, number of classes, and number of spatial dimensions.
Assumes the channels_last format.


	# Arguments

	y_true: b x X x Y( x Z…) x c One hot encoding of ground truth
y_pred: b x X x Y( x Z…) x c Network output, must sum to 1 over c channel (such as after softmax)
epsilon: Used for numerical stability to avoid divide by zero errors



	# References

	V-Net: Fully Convolutional Neural Networks for Volumetric Medical Image Segmentation
https://arxiv.org/abs/1606.04797
More details on Dice loss formulation
https://mediatum.ub.tum.de/doc/1395260/1395260.pdf (page 72)

Adapted from https://github.com/Lasagne/Recipes/issues/99#issuecomment-347775022










	
BioExp.helpers.losses.weighted_log_loss(y_true, y_pred)

	






BioExp.helpers.metrics module


	
BioExp.helpers.metrics.dice(y_true, y_pred)

	




	
BioExp.helpers.metrics.dice_(y_true, y_pred)

	




	
BioExp.helpers.metrics.dice_core_metric(y_true, y_pred)

	




	
BioExp.helpers.metrics.dice_en_metric(y_true, y_pred)

	




	
BioExp.helpers.metrics.dice_label_metric(y_true, y_pred, label)

	




	
BioExp.helpers.metrics.dice_updated(y_true, y_pred)

	




	
BioExp.helpers.metrics.dice_whole_metric(y_true, y_pred)

	




	
BioExp.helpers.metrics.metric(y_true, y_pred)

	






BioExp.helpers.models module


	
BioExp.helpers.models.CONV2D(inputs, n_filters, filter_size, strides, padding, name)

	




	
BioExp.helpers.models.UNET(input_shape)

	




	
BioExp.helpers.models.categorical_focal_loss(y_true, y_pred)

	
	Parameters

	
	y_true – A tensor of the same shape as y_pred


	y_pred – A tensor resulting from a softmax






	Returns

	Output tensor.










	
BioExp.helpers.models.conv_block(prev, num_filters, kernel=(3, 3), strides=(1, 1), act='relu', prefix=None)

	




	
BioExp.helpers.models.dense_block(x, blocks, name)

	A dense block.
# Arguments


x: input tensor.
blocks: integer, the number of building blocks.
name: string, block label.





	# Returns

	output tensor for the block.










	
BioExp.helpers.models.dense_conv_block(x, growth_rate, name)

	A building block for a dense block.
# Arguments


x: input tensor.
growth_rate: float, growth rate at dense layers.
name: string, block label.





	# Returns

	Output tensor for the block.










	
BioExp.helpers.models.dice_coef(y_true, y_pred)

	




	
BioExp.helpers.models.dice_coef_loss(y_true, y_pred)

	




	
BioExp.helpers.models.dice_coef_rounded_ch0(y_true, y_pred)

	




	
BioExp.helpers.models.dice_coef_rounded_ch1(y_true, y_pred)

	




	
BioExp.helpers.models.dice_coef_rounded_ch2(y_true, y_pred)

	




	
BioExp.helpers.models.dice_coef_rounded_ch3(y_true, y_pred)

	




	
BioExp.helpers.models.schedule_steps(epoch, steps)

	




	
BioExp.helpers.models.softmax_dice_focal_loss(y_true, y_pred)

	




	
BioExp.helpers.models.softmax_dice_loss(y_true, y_pred)

	




	
BioExp.helpers.models.transition_block(x, reduction, name)

	A transition block.
# Arguments


x: input tensor.
reduction: float, compression rate at transition layers.
name: string, block label.





	# Returns

	output tensor for the block.










	
BioExp.helpers.models.unet_densenet121(input_shape, weights='imagenet')

	




	
BioExp.helpers.models.unet_densenet121_imagenet(input_shape, weights='imagenet')

	






BioExp.helpers.pb_file_generation module


	
BioExp.helpers.pb_file_generation.generate_pb(model_path, layer_name, pb_path, wts_path)

	freezes model weights and convert entire graph into .pb file

model_path: saved model path (model architecture) (str)
layer_name: name of output layer (str)
pb_path   : path to save pb file
wts_path  : saved model weights








BioExp.helpers.radfeatures module




BioExp.helpers.transform module




BioExp.helpers.utils module


	
BioExp.helpers.utils.apply_modifications_custom(model, custom_objects=None)

	Applies modifications to the model layers to create a new Graph. For example, simply changing
model.layers[idx].activation = new activation does not change the graph. The entire graph needs to be updated
with modified inbound and outbound tensors because of change in layer building function.
:param model: The keras.models.Model instance.


	Returns

	The modified model with changes applied. Does not mutate the original model.










	
BioExp.helpers.utils.load_file(rgbpath, maskpath=None)

	loads rgb image

rgbpath: rgb image path
maskpath: segmentation path if exists






	
BioExp.helpers.utils.load_images(img_path, normalize=True, zscore=False, mask=True)

	




	
BioExp.helpers.utils.load_numpy_slice(img_path, mask_path=None, seq='all', pad=0)

	




	
BioExp.helpers.utils.load_vol(t1path, t2path, t1cepath, flairpath, segpath=None, slicen=-1, pad=None)

	loads volume if exists

rootpath : patient data root path
slicen : sice which needs to ne loaded
pad : number of pixels to be padded


in X, Y direction









	
BioExp.helpers.utils.load_vol_brats(rootpath, slicen=-1, pad=None)

	loads volume if exists

rootpath : patient data root path
slicen : sice which needs to ne loaded
pad : number of pixels to be padded


in X, Y direction









	
BioExp.helpers.utils.normalize_scheme(slicennot)

	-normalizes each slice, excluding gt
-subtracts mean and div by std dev for each slice
-clips top and bottom one percent of pixel intensities






	
BioExp.helpers.utils.one_hot(tensor, n_classes)

	




	
BioExp.helpers.utils.predict_volume_brats(model, test_image, show=False)

	Predictions for brats dataset
involves renaming of classes

model: keras model
test_image: image (H x W x C)
show: bool, to display prediction
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BioExp.spatial package


Submodules




BioExp.spatial.ablation module


	
class BioExp.spatial.ablation.Ablate(model, weights_pth, metric, layer_name, test_image, gt, classes, nclasses=4, image_name=None)

	Bases: object

A class for conducting an ablation study on a trained keras model instance


	
ablate_filters(filters_to_ablate=None, concept='random', step=None, save_path=None, verbose=1)

	Drops individual weights from the model, makes the prediction for the test image,
and calculates the difference in the evaluation metric as compared to the non-
ablated case. For example, for a layer with a weight matrix of shape 3x3x64,
individual 3x3 matrices are zeroed out at the interval given by the step argument.

Arguments:
step: The interval at which to drop weights
Outputs: A dataframe containing the importance scores for each individual weight matrix in the layer












BioExp.spatial.dissection module


	
class BioExp.spatial.dissection.Dissector(model, layer_name, seq=None)

	Bases: object

Network Dissection analysis

model      : keras model initialized with trained weights
layer_name : intermediate layer name which needs to be analysed


	
apply_threshold(image, threshold_maps, nfeatures=None, save_path=None, post_process_threshold=80, ROI=None)

	apply thresholded mask and saves the feature maps for specific iamge

image: test image (Hx W xC)
thresholded_maps: threshold maps used for dissection
nfeatures : number of features to visualize


all if None





	save_pathif None just displayes image else saves feature maps in

	given path





post_process_threshold: threshold for postprocessing cc analysis
ROI :  region of interest mask in a given image






	
get_threshold_maps(dataset_path, save_path, percentile, loader=None)

	Estimates threshold maps for given percentile value

dataset_path: input dataset path
save_path   : path to save feature maps


if fmaps exists already it directly loads





	percentilevalue used for thresholding obtained feature maps

	range: (0, 100)










	
quantify_gt_features(image, gt, threshold_maps, nclasses, nfeatures, save_path, save_fmaps=False, post_process_threshold=80, ROI=None)

	Quatify the learnt internal concepts by a network,
only valid for segmentation networks

image     : image (H x W x C)
gt        : image (H x W)
threshold_maps : threshold maps used for dissection
nclasses  : number of classes
nfeatures : number of feature maps to consider
save_path : path to save csv with score for each featurs
save_fmaps: saves images with fmap overlap
post_process_threshold: threshold for postprocessing cc analysis
ROI       : region of interest mask in a given image












BioExp.spatial.flow module




Module contents







          

      

      

    

  

    
      
          
            
  
BioExp.uncertainty package


Submodules




BioExp.uncertainty.uncertanity module




Module contents
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