

    
      
          
            
  
Welcome to Textpresso Classifiers Module documentation!

textpresso_classifiers is a Python package to train and apply
document classifiers to scientific papers, both in the form of pdf files and
Textpresso Central documents
(CAS [https://uima.apache.org/d/uimaj-2.4.0/tutorials_and_users_guides.html#ugr.tug.aae]
format).

The package contains a Python library with classes to create and manage
classifiers based on several supervised learning models. Specifically, the
library provides a simplified interface to the models and gives a set of
utilities to process the data needed to feed the models. For example, the
library exposes functions to perform feature extraction and feature selection
from data obtained from different file formats (pdf and CAS), which are
automatically converted to plain text and used to create the feature sets.

The library currently supports the following classifiers:


	SVM (both linear and non-linear)


	Linear Discriminant Analysis


	Gaussian process


	Naive Bayes


	XGBoost


	Decision Tree


	Random Forest


	K-Nearest Neighbors


	Multi-Layer Perceptrons (Neural Network)


	Radial Basis Function Neural Network




Feature extraction in TCM allows the user to apply several text pre-processing
phases (e.g., lemmatization, n-gram extraction). Feature selection is based
on the chi-squared method.

TCM is based on scikit-learn [http://scikit-learn.org/stable/] Python
library.
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Textpresso Documents Classifiers

Train and apply document classifiers for Textpresso literature


	
class textpresso_classifiers.classifiers.TextpressoDocumentClassifier

	
	
add_classified_docs_to_dataset(dir_path: str = None, recursive: bool = True, file_type: str = 'pdf', category: int = 1)

	load the text from the cas files in the specified directory and add them to the dataset,
assigning them to the specified category (class)

Note that only files with .tpcas.gz extension will be loaded


	Parameters

	
	dir_path (str) – the path to the directory containing the text files to be added to the dataset


	recursive (bool) – scan directory recursively


	file_type (str) – the type of cas files from which to extract the fulltext


	category (int) – the category value to be associated with the documents













	
add_features(features: typing.List[str], delete_old_vocabulary: bool = False)

	add a list of features to the current vocabulary. The classifier must be re-trained to apply the new
vocabulary


	Parameters

	
	features (List[str]) – the list of features to be added to the current vocabulary


	delete_old_vocabulary (bool) – whether to delete the old vocabulary before adding the new features













	
extract_features(tokenizer_type: textpresso_classifiers.classifiers.TokenizerType = <TokenizerType.BOW: 1>, ngram_range: typing.Tuple[int, int] = (1, 1), lemmatization: bool = False, top_n_feat: int = None, stop_words='english', max_df: float = 1.0, max_features: int = None, fit_vocabulary: bool = True, transform_features: bool = True)

	perform feature extraction on training and test sets and store the transformed features. By default, the
method uses the vocabulary stored in the vocabulary field. If the vocabulary is None, a new vocabulary is
built from the corpus.


	Parameters

	
	tokenizer_type (TokenizerType) – the type of tokenizer to use for feature extraction


	ngram_range (Tuple[int, int]) – The lower and upper boundary of the range of n-values for different n-grams to be extracted.
All values of n such that min_n <= n <= max_n will be used.


	lemmatization (bool) – whether to apply lemmatization to the text


	top_n_feat (int) – select the best n features through feature selection


	stop_words – stop words to use


	max_df (float) – max_df to use


	max_features (int) – consider only the best n features sorted by tfidf


	fit_vocabulary (bool) – whether to fit the vocabulary of the vectorizer


	transform_features (bool) – whether to transform the text in the documents into feature vectors













	
generate_training_and_test_sets(percentage_training: float = 0.8)

	
	split the dataset into training and test sets, storing the results in separate training_set and test_set

	fields and clearing the original dataset variable. If training and test sets have already been populated,
the method automatically re-construct the dataset by merging the two sets before re-splitting it into the
new training and test sets.






	Parameters

	percentage_training (float) – the percentage of observations to be placed in the training set










	
get_features_with_importance()

	retrieve the list of features of the classifier together with their chi-squared score. The score is set to 0
in case the importance of the features has not been calculated


	Returns

	the list of features of the classifier with their importance score



	Return type

	List[Tuple[str, float]]










	
static load_from_file(file_path: str)

	load a classifier from file


	Parameters

	file_path (str) – the path to the pickle file containing the classifier



	Returns

	the classifier object



	Return type

	TextpressoDocumentClassifier










	
predict_file(file_path: str, file_type: str = 'pdf', dense: bool = False)

	predict the class of a single file


	Parameters

	
	file_path (str) – the path to the file


	file_type (str) – the type of file


	dense (bool) – whether to transform the sparse matrix of features to a dense structure (required by some models)






	Returns

	the class predicted by the classifier or None if the class cannot be predicted (e.g., the input file
cannot be converted)



	Return type

	int










	
predict_files(dir_path: str, file_type: str = 'pdf', dense: bool = False)

	predict the class of a set of files in a directory


	Parameters

	
	dir_path (str) – the path to the directory containing the files to be classified


	file_type (str) – the type of files


	dense (bool) – whether to transform the sparse matrix of features to a dense structure (required by some models)






	Returns

	the file names of the classified documents along with the classes predicted by the classifier or None
if the class cannot be predicted (e.g., the input file cannot be converted)



	Return type

	Tuple[List[str], List[int]]










	
remove_features(features: typing.List[str])

	remove a list of features from the current vocabulary of the classifier, if not empty. The classifier must
be re-trained to apply the new vocabulary.


	Parameters

	features (List[str]) – the list of features to be removed










	
save_to_file(file_path: str, compact: bool = True)

	save the classifier to file


	Parameters

	
	file_path (str) – path to the location where to store the classifier


	compact (bool) – whether to save the classifier in compact mode. If True, the raw data used to train the
classifier is deleted and the classifier cannot be further modified by adding or removing features and
cannot be re-trained.













	
test_classifier(test_on_training: bool = False, dense: bool = False)

	test the classifier on the test set and return the results


	Parameters

	
	test_on_training (bool) – whether to test the classifier on the training set instead of the test set


	dense (bool) – whether to transform the sparse matrix of features to a dense structure (required by some models)






	Returns

	the test results of the classifier



	Return type

	TestResults










	
train_classifier(model, dense: bool = False)

	train a classifier using the sample documents in the training set and save the trained model


	Parameters

	
	model – the model to train


	dense (bool) – whether to transform the sparse matrix of features to a dense structure (required by some models)






	Raise

	Exception in case the training set features have not been extracted yet














	
class textpresso_classifiers.classifiers.DatasetStruct(_self, data, filenames, target, tr_features)

	structure that defines fields of a dataset

This data structure is used to store the properties of training sets and test sets within the models, so that the
textual content and the file names of the documents used to create the classifiers are included with them and they
can be easily retrieved.






	
class textpresso_classifiers.classifiers.TestResults(_self, precision, recall, accuracy)

	List that contains the different values obtained while testing a classifier









          

      

      

    

  

    
      
          
            
  
File Management Utilities

Utilities to transform pdf and CAS files into feature vectors for the classifiers


	
class textpresso_classifiers.fileutils.CasType

	type of cas file






	
textpresso_classifiers.fileutils.extract_text_from_article_xml(text: str)

	extract the text of an article from its xml representation (in pubmed format)

:param text the xml text of the article in pubmed format
:type text str
:return: the fulltext of the article
:rtype: str






	
textpresso_classifiers.fileutils.extract_text_from_cas_content(cas_content: str, cas_type: textpresso_classifiers.fileutils.CasType = 1)

	extract the fulltext of an article from a Textpresso cas file


	Parameters

	
	cas_content (str) – the content of the cas file


	cas_type (CasType) – the type of cas file






	Returns

	the fulltext of the article represented by the cas file



	Return type

	str










	
textpresso_classifiers.fileutils.extract_text_from_pdf(file_path: str)

	extract the fulltext of an article from a pdf file


	Parameters

	file_path (str) – the path to the pdf file



	Returns

	the fulltext of the article represented by the cas file



	Return type

	str










	
textpresso_classifiers.fileutils.read_compressed_cas_content(file_path: str)

	read a compressed cas file and return its content as a string

:param file_path the path to the compressed cas file
:type file_path str
:return the content of the compressed cas file
:rtype str






	
textpresso_classifiers.fileutils.remove_pdf_tags_from_text(text: str)

	remove pdf tags from text


	Parameters

	text (str) – the text of an article possibly containing pdf tags



	Returns

	the text of the article without pdf tags



	Return type

	str













          

      

      

    

  

    
      
          
            
  
Executable programs included in TCM

In addition to the Python library, TCM includes a set of executable programs to train, test and apply Textpresso
document classifiers directly from the command line. For a more detailed documentation of these programs, and to see
some example use cases, go to the github [wiki of the project](https://github.com/valearna/tpclassifer/wiki).


tp_doc_classifier.py

This program can be used to train a document classifier with a set of positive and a set of negative pdf or CAS
documents. The trained model is stored by the program in a pickle file that can then be used to apply the classifier to
a set of new files.




classifiers_comparison.py

This program can be used to train different classifiers and test their performances.




convert_doc_to_txt.py

This is a file converter program that extracts text from pdf or cas files and prints it as output. It shares the same
conversion utilities that are used by the other programs. If the same documents have to be imported multiple times,
converting them to txt with this program can save time by avoiding further conversions.
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